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Daugavpils UniversitǕtǛ docǛtǕju un studǛjoġo zinǕtniskǕs konferences notiek kopġ 

1958. gada. KonferencǛm ir starpdisciplinǕrs raksturs un tajǕs piedalǕs gan studǛjoġie, gan docǛtǕji, 

gan arǭ ievǛrojami zinǕtnieki no daģǕdǕm pasaules valstǭm. Daugavpils UniversitǕtes 

59. starptautiskǕs zinǕtniskǕs konferences pǛtǭjumu tematika bija Ǹoti plaġa ï eksaktǕs, humanitǕrǕs, 

izglǭtǭbas, mǕkslas un sociǕlo zinǕtǺu jomǕs.  

ZinǕtnisko rakstu krǕjumǕ Daugavpils UniversitǕtes 59. starptautiskǕs zinǕtniskǕs 

konferences rakstu krǕjums = Proceedings of the 59
th

 International Scientific Conference of 

Daugavpils University apkopoti 2017. gada 6.ï7. aprǭlǭ konferencǛ prezentǛtie materiǕli.  

Daugavpils UniversitǕtes 59. starptautiskǕs zinǕtniskǕs konferences rakstu krǕjums tiek 

publicǛts 3 daǸǕs: A. daǸa. DabaszinǕtnes; B. daǸa. SociǕlǕs zinǕtnes; C. daǸa. HumanitǕrǕs 

zinǕtnes. 

 

 

 

 

The annual scientific conferences at Daugavpils University have been organized since 1958. 

The themes of research presented at the conferences cover all spheres of life. Due to the facts that 

the conference was of interdisciplinary character and that its participants were students and 

outstanding scientists from different countries, the subjects of scientific investigations were very 

varied ï in the domains of exact sciences, the humanities, education, art and social sciences.  

The results of scientific investigations presented during the conference are collected in the 

collection of scientific articles Proceedings of the 59
th

 International Scientific Conference of 

Daugavpils University. 

 Proceedings of the 59
th
 International Scientific Conference of Daugavpils University are 

published in three parts: part A. Natural sciences; part B. Social Sciences; part C. Humanities. 
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Abstract 

Kew words: gas analysis, odours, Riga neighbourhoods 

As the standard of living and quality of life increase, more and more people start thinking of their health, well-being and 

environmental cleanliness, thus, recently adverse effects of different odour nuisances on human well-being has become 

a pressing environmental issue. Nowadays this issue becomes increasingly important. Odour emission sources are the 

odours caused by both business activities and the activity or inactivity of physical persons. The studies carried out in 

Riga in 2016 and 2017 show that the highest number of complaints was received from the following Riga 

neighbourhoods: Bolderaja, Sarkandaugava, Kundzinsala, Mangalsala, Milgravis and Vecmilgravis, respectively, from 

the areas with the highest number of companies. The odour concentration studies carried out so far by a field 

olfactometer show that the odour concentration in Riga neighbourhoods may be as high as 7 odour units. The studies 

carried out by the gas analyzer indicate the presence of oil products and fuel gases in air. 

 

Kopsavilkums 

AtslǛgvǕrdi: gǕzu analǭze, smakas, Rǭgas mikrorajoni 

Lǭdz ar dzǭves lǭmeǺa un kvalitǕtes celġanos, aizvien vairǕk cilvǛki sǕk domǕt par veselǭbu, labsajȊtu un vides tǭrǭbu, 

tǕdǛjǕdi pǛdǛjos gados aktuǕla vides problǛma ir daģǕdu traucǛjoġu smaku negatǭva ietekme uz cilvǛku labsajȊtu. 

MȊsdienǕs ġim jautǕjumam tiek pievǛrsta aizvien lielǕka uzmanǭba. Smaku emisijas avoti ir gan uzǺǛmumu 

saimnieciskǕs darbǭbas rezultǕtǕ radǭtǕs smakas, gan arǭ fizisku peronu darbǭbas vai bezdarbǭbas rezultǕtǕ radǭtǕs 

smakas. 2016. un 2017. gadǕ RǭgǕ veiktie pǛtǭjumi norǕda, ka visvairǕk iedzǭvotǕju sȊdzǭbas ir saǺemtas no sekojoġiem 

Rǭgas mikrorajoniem: BolderǕja, Sarkandaugava, KundziǺsala, MangaǸsala, MilgrǕvjis un VecmǭlgrǕvis, respektǭvi 

teritorijǕs, kurǕs ir koncentrǛjies vislielǕkais uzǺǛmumu skaits. Lǭdz ġǭm veiktie smaku koncentrǕcijas pǛtǭjumi ar lauku 

olfaktometru, Ǹauj secinǕt, ka Rǭgas mikrorajonos smaku koncentrǕcija var sasniegt 7 smaku vienǭbas. Veiktie pǛtǭjumi 

ar gǕzu analizatoru norǕda uz naftas produktu un dȊmgǕzu klǕtbȊtni gaisǕ. 

 

Introduction  

The quality of life is a relatively new concept which is actively used since 1960-ties to 

describe living conditions of society (Wolfensberg 1994). The quality of life is a set of objective 

and subjective factors including material well-being, health, productivity, intimacy, safety, well 

being of community and emotional well-being (Cummins 1996). One of the indicators of the quality 

of life is human health and well-being. As higher the level of life is, as more attention is paid to 

ensure well-being. Some of the factors that can affect both human well-being and health, thus, also 

the quality of life, are emissions of different odours and air pollution. These issues are more 

pressing in the densely populated administrative territories of the cities where economic activities 

are carried out. 

Increasing attention is being paid to the odour studies not only in Latvia (KǕla et al. 2015), 

but also elsewhere in the world (Bokowa 2010; Brattoli et al. 2011; Dravnieks 2012; Sironia 2014; 

Zarra 2012) indicating the urgency of the problem and the necessity to carry out studies to identify 

easier the odour emission source, perform more effective control and eliminate faster nuisances 
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caused by odours. Therefore since 2016 the odour concentration and air pollutant analyses have 

been carried out in Riga administrative territory. The main goal of the research was to determine the 

probability of nuisance caused by odours in Riga beyond the business operation territories, as well 

as to identify the presence of odour nuisance and the source of odour emission. 

Mostly, odour perception for each human is subjective, perception depends also on the cause 

of the odour, its frequency, intensity, duration, hedonic tone (unpleasantness) and the nature of the 

location. It is stated in the Regulation of the Cabinet No. 724 ñRegulations Regarding the Methods 

for Determination of the Odours Caused by Polluting Activity, as well as the Procedures for 

Restricting the Spread of such Odoursò adopted on 25.11.2014 (Republic of Latvia, Cabinet 

Regulation No. 724, 2014) that the odour threshold is such concentration of a malodorous 

substance, if at least half of the participants of the odour evaluation panel confirm the presence of 

an odour and if it is 1 ouE/m
3
, while odour nuisance is such odour, which causes negative effect on 

human well-being. 

Nowadays more and more advanced technologies such as electrochemical, metal oxide and 

photo ionization detectors or ñelectronic nosesò are used to measure the odour concentration. By 

help of these detectors it is possible to make indicative odour concentration measurements on an 

ongoing basis, however, these devices are stationary and are set for recording a specific parameter 

(chemical substance). So far the best odour indicator still is a human nose. Thus, within the 

framework of the studies, the analysis of odours and complaints received by the competent state 

institutions in cases of accidents were carried out, the objects (companies) performing polluting 

activities resulting in odour emission were identified, an analysis of the odour emission limit 

projects developed by the companies was carried out, sites where odour nuisance emission is 

possible were identified and inspected, the odour concentration and air pollutants were determined. 

During research it was found out that odour emission sources can be both diffuse sources and 

point sources. Odour emission sources may be pollution caused by the operation of such companies 

as oil product terminals, chemical plants, waste storage and composting sites, wastewater treatment 

plants, etc. However, odours can be caused also by physical persons which do not perform 

economic activities, for example, by discharging poorly treated or even untreated domestic 

wastewaters in the environment. During the heating season there is a smell of smoke in the air 

coming from the private houses, especially when coal is used as fuel. 

Material and methods 

To analyse the odour concentration and airborne pollutants both field survey and desk-based 

research methods were applied. Desk-based research methods included the following: processing of 

data (complaints) received from the State Environmental Service and the State Fire and Rescue 

Service and their analysis, analysis of cartographic materials, identification of the air polluting sites 
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and objects (analysing permits issued to the companies for polluting activities of category A and B), 

and analysis of the odour emission limit projects.  

Field survey methods included determination of the odour concentration by the Scentroid 

SM100 field olfactometer, determination of the presence and concentration of the volatile 

substances in the air by using the Gasmet DX-4030 gas analyzer, as well as determination of the co-

ordinates of the study sites by GPS or a satellite navigation device TRIMBLE JUNO SB was 

performed. This GPS device is equipped with the 35 TerraSync software, allowing to enter data and 

attributes, as well as to edit them in the field. The accuracy of positioning using the TRIMBLE 

JUNO SB GPS device is 2 ï 5 m. 

Scentroid SM100 field olfactometer 

The Scentroid SM100 field olfactometer (Fig. 1) is designed for measuring the odour 

concentration from the direct emission sources and for measuring the odour background level (not 

in the direct emission source), as well as it can be used for collecting source samples for further 

analysis in the laboratory (Scentroid Model 110C, 2012). The operation of the equipped field 

olfactometer is based on dilution of the odour sample (until the operator feels the odour) by high 

pressure odourless gas from a high pressure carbon fibre tank, respectively, the odour sample is 

drawn by help of vacuum generated by the diluted compressed air flow. The dilution ratio of fresh 

to ambient air is controlled through the patented Scentroid flow regulator valve. The panel list of 

the Scentroid SM100 field olfactometer offers 15 discreet dilution levels, the minimum dilution is 2 

odour units, and the maximum ï 30000, respectively it is possible to determine the odour 

concentration from 2 to 30000 odour units (OUE / m
3
) by the Scentroid SM100 field olfactometer 

(Scentroid Model 110C, 2013).  

The studies carried out so far (Bokowa 2012) indicate that the results obtained by the 

Scentroid SM100 field olfactometer in the field and at the stationary laboratory match satisfactory 

both for the point sources and diffuse sources. 

   

Fig. 1. Field measurements by the Fig. 2. Field measurements using 

Scentroid SM100 field olfactometer the Gasmet DX-4030 gas analyzer 
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Gasmet DX-4030 gas analyzer 

The portable gas analyzer Gasmet DX-4030 can be used for determining air temperature, 

humidity and 23 inorganic and organic gases such as carbon monoxide, carbon dioxide, methane, 

benzene, acids, aldehydes and other volatile vapours (DX-4030 FTIR Gas Analyser Instruction and 

Operating Manual 2009). 

The Gasmet DX-4030 analyzer incorporates a Fourier Transform Infrared (FTIR) 

spectrometer, Rhodium-Gold coated sample cell and signal processing electronics (DX-4030 FTIR 

Gas Analyser Instruction and Operating Manual 2009). The sample gas is extracted via a probe with 

a built-in particle filter, thus no sample preparation and preliminary collection is needed. Calcmet-

Lite software which runs on the Windows Mobile platform is used to control the operation of the 

the Gasmet DX-4030 gas analyzer. Data are transmitted from the Gasmet DX-4030 gas analyzer to 

Calcmet-Lite software by help of Bluetooth (DX-4030 FTIR Gas Analyser Instruction and 

Operating Manual, 2009). Researcher can freely move around and make measurements at different 

locations using the Gasmet DX-4030 gas analyzer (Fig. 2), the results are displayed by Calcmet-

Lite softweare immediately after the measurements, afterwards they are stored and transferred on 

the computer. 

Result and discussion 

Appendix No. 1 to the Law ñOn Pollutionò (The Saeima law ñOn Pollutionò 2011) specifies 

polluting activities of category A such as in energy industries ï combustion installations with a 

rated thermal input exceeding 50 MW, production and processing of metals, production of mineral 

products, chemical industry, production of cellulose from wood or other fibres, wastewater 

treatment plants, waste management, etc. In Latvia, as of the beginning of 2017, there were in total 

100 permits for the polluting activities of category A issued (A, B permit 2017). Polluting activities 

of category B have less capacity in comparison with polluting activities of category A, and they are 

specified in Annex 1 to the Cabinet Regulation No. 1082 ñProcedures by which Polluting Activities 

of Category A, B and C shall be Registered and Permits for the Performance of Category A and B 

Polluting Activities shall be Issuedò of 30.11.2010 (Republic of Latvia, Cabinet Regulation No. 

1082, 2010). In Latvia, there are in total 2,549 companies which perform polluting activities of 

category B (A, B permit 2017). 

Not all economic activities cause odour nuisance, it depends on the type of activity, 

technological specification and emission sources existing in the company. There are eight 

companies of category A and 286 companies of category B in Riga administrative territory which 

due to their operation discharge air pollutants such as dust, volatile organic compounds and 

inorganic compounds. Economic activities to a much lesser extent are carried out in the Centre 

district ï there are 3 companies of category B which emit air pollutants. There are 40 companies in 
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Kurzeme suburban district of which two companies are of category A and 38 companies are of 

category B. There are 42 companies in Latgale suburban district, two of them are performers of 

polluting activities of category A and 40 of them are performers of polluting activities of category B 

(Fig. 3). There are 57 companies of category B located in Zemgale suburban district, while Zemgale 

suburban district has 52 companies of category B and two companies of category A. The highest 

number of companies emitting air pollutants are located in the Northern district in comparison with 

other suburban districts, respectively, 100 companies of which 98 companies are performers of 

polluting activities of category B and two companies are performers of polluting activities of 

category A (Fig. 3). 

 
Fig. 3. The number of companies performing polluting activities of category A and B  

in Riga regions as of beginning of 2017 

 

Analysis of the odour emission projects developed by the companies of category A and B 

allowed to find it was found that the results of odour dispersion modelling show that the maximum 

odour concentration caused by the companies is not significant, i.e., from 0.0011 to 3.58 ouE/m
3
, 

complying with the odour guideline value which is determined for a period of an hour and is 5 

odour units (ouE/m
3
) according to that stated in Paragraph 8 of the Cabinet Regulations No. 724 

ñRegulations Regarding the Methods for Determination of the Odours Caused by Polluting 

Activity, as well as the Procedures for Restricting the Spread of such Odoursò of 25.11.2014. 

(Republic of Latvia, Cabinet Regulation No. 724, 2014). 

Analysing complaints of inhabitant received by the public authorities (the State 

Environmental Service and the State Fire and Rescue Service) regarding odour nuisance, it was 

found that odour nuisance problem in Latvia and Riga is urgent pressing, respectively, in 2012 the 

State Fire and Rescue Service received 94 complaints regarding odours and possible leakage of 

chemical substances, in 2013 ï 50 calls were received, while in 2014 and 2015 similarly ï 35 and 

34 calls were received. In 2016, the State Fire and Rescue Service in Latvia received in total 1,087 

complaints on phone regarding odour nuisance and unpleasant odours of which 384 complaints 

were received in Riga administrative territory. 
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Analysing complaints regarding odour nuisance within the interval of 24 hours, it was found 

out that the highest number of complaints in percentage was received during the period of time from 

16:00 to 24:00 (Fig. 4), it means that people were affected by odour nuisance mostly directly at 

their homes. 

 

 
 

Fig. 4. Complaints within the interval of 24 hours in 2013, 2014 and 2015  

(data source: the State Fire and Rescue Service) 

 

Analysing complaints on odour nuisance within the monthly interval, it can be concluded that 

in 2012 the highest number of complaints were received exactly during the summer months, while 

in 2013, 2014 and 2015 there were no significant differences observed within the interval of 

months. It means that the number of the odour nuisance cases is equal in all seasons. (Fig. 5). 

 

 
 

Fig. 5.  Complaints at the monthly interval from 2012 to 2015  

(data source: the State Fire and Rescue Service) 

 

Upon analysing complaints, it was found that out of 384 complaints received within Riga 

territory 272 complaints were from the inhabitants of seven neighbourhoods, respectively, 

Bolderaja, Sarkandaugava, Kundzinsala, Mangalsala, Milgravis, Vecmilgravis and Petersala-

Andrejsala (Fig. 6). The highest number of complaints was received from the inhabitants of 
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Sarkandaugava, i.e., 74 complaints, while 57 complaints were received from those living in 

Bolderaja, 53 complaints were recorded in Milgravis, 37 ï in Vecmilgravis, 14 ï in Mangalsala, 

19 ï in Kundzinsala, and 18 complaints were recorded in Petersala-Andrejsala. 

 

 
 

Fig. 6. Proportion of complaints by neighbourhoods of Riga in 2016 

 

Upon analysing the data provided by the inhabitants on the odour quality, i.e., what kind of 

odours people can perceive, it was found out that the highest number of complaints was received on 

oil product odours, i.e., 147 complaints or 38 % of the total number of complaints were received in 

2016 (Fig. 7). A relatively large proportion of complaints is about smoke odours, respectively, 

26 %, i.e., in 2016, 98 phone calls were received on unpleasant smoke odour nuisance.  

A relatively large number of complaints was received on sewerage odour nuisance, i.e., 39 

complaints or 10 % of the total number of complaints. The reason for unpleasant sewerage odours is 

inadequately maintained treatment plants or overflowing wells ï the filling level of the wells is not 

checked. 

In 2016, there were 36 complaints (or 10 %) on chemical odours and 11 complaints (or 9 %) 

on paint and lacquer odours (Fig. 7). The emission sources of chemical substances and lacquers 

(often also adhesives) are such companies as various production facilities, wood impregnation 

companies, service stations, etc. Likewise, inhabitants often mention chemical odour, although, the 

oil product odour is felt in the air.  

Inhabitants relatively often ï 37 times (or 10 %) ï provided information on other odours 

(Fig. 7) such as odours of waste, food odours from cafes and fast food restaurants, rubber odours 

from vehicle racing sites, odours from street repairs, etc. Similarly, inhabitants have complained on 

plastic odour and odour nuisance caused by metal processing. 
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Fig.7. Proportion of the number of complaints by the type of odour nuisance in 2016 

 

Within the framework of the research, the odour concentration and airborne substances were 

examined using the Scentroid SM100 field olfactometer and Gasmet DX-4030 gas analyzer in the 

neighborhoods of Riga where the highest number of complaints on odour nuisance was received. 

Smoke, wood, sewerage and oil product odours were detected during the studies. The odour 

concentration ranged from 2 to 7 odour units (ouE/m
3
), respectively, during the inspection of the 

territory oil product odour nuisance in amount of 6 ï 7 odour units (ouE/m
3
) was detected in 

Sarkandaugava and Kundzinsala. 

The measurements of the airborne substances with the Gasmet DX-4030 gas analyzer in 

Sarkandaugava recorded a high concentration of carbon dioxide, respectively, from 462 to 690 ppm.  

Comparison of the results of measurements made on 29.01.2017 and 21.04.2017 (Fig. 8) in 

the same neighbourhood at Ezera Street 20, Riga, allow to conclude, that the air pollutant 

concentration does not differ significantly although the odour concentration on 29.01.2017 was 

below 2 odour units, while on 21.04.2017 the odour concentration was 6 odour units (ouE/m
3
). It 

can be explained by the fact that odour intensity changes very quickly depending on the wind 

direction and speed. Measurements made on 29.01.2017 and 21.04.2017 were carried out close to 

the oil product terminals, thus the following substances were identified in air: benzol, toluol, 

methane, nitromethan (Fig. 8), as well as carbon dioxide, nitric oxides, chloroform, etc. 
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Fig. 8. Mutual comparison of the air pollutant concentration (measurements made on 

29.01.2017 and on 21.04.2017) at the area of Tvaika and Ezera Streets, Riga 

 

Conclusions 

Studies carried out up to now show that the companies operating in compliance with the 

requirements of the conditions stated in the permits of category A and B do not cause odour 

nuisance, respectively, their emissions are below 4 odour units (ouE/m
3
). However, taking into 

account the fact that during the research also 6 - 7 odour units (ouE/m
3
) were detected, it can be 

concluded that nuisance odours result from the operation of a number of companies, i.e., one 

territory is affected by the operation of a number of companies. Within a monthly interval, people 

are exposed to odour nuisance in equal amounts, while in the 24-hour interval odours most often are 

perceived in the evenings, it means that people are affected by odours at their places of residence. 

Mostly, inhabitants of Riga perceive oil product odours, thus the largest number of complaints was 

received from Bolderaja, Sarkandaugava, Kundzinsala, Mangalsala, Milgravis, Vecmilgravis and 

Petersala-Andrejsala. 

Correlation of the results on air pollutant concentrations and odours allow to conclude that 

odour intensity can not always be described by identifying 23 possible substances, likewise 

meteorological conditions are very significant for obtaining results. It is necessary to carry out 

additional studies regarding the odour and air pollutant concentrations to describe the air quality, 

odour nuisance frequency, intensity and type in Riga administrative territory. 
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Abstract  

Constructed wetlands as environmentally friendly drainage system element 

Key words: constructed wetlands, nutrient retention, construction, principles of design 

Eutrophication is the state with high nutrient concentration, which can cause plant growth including algae blooms. 

Nutrients drain into the Baltic Sea from agricultural lands and drainage systems, from weak or insufficient wastewater 

treatment, from contaminated industrial waste water, and even from the rain water, if it contains dust, unburnt oil from 

the roads and parking areas or other pollutants washed from hard coverings or accumulated in the air. High nutrient 

level into the natural waters affects the human economic activity. An inexpensive way to reduce nutrient load to water 

objects from agricultural lands is formation of constructed wetlands or restoration of natural wetlands. The main tasks 

of this study were to describe the processes in constructed wetlands, the conditions of construction and to analyze the 

capacity of constructed wetlands to reduce nutrients and suspended particles inflow to open waters. Another task was to 

determine nutrient retention efficiency in the MeģacǭruǸi constructed wetland in Latvia by the descriptive methods of 

mathematical statistics and Wilcoxon T test method and to compare the obtained results with ones from Bergaholm 

constructed wetland in Sweden. In the end of this article, the evaluation of efficient theoretical design parameters for 

constructed wetlands in Latvia is made. The research results indicate that the MeģacǭruǸi constructed wetland does not 

provide the sufficient nutrient retention. To improve the nutrient retention efficiency, it would be necessary to develop 

it, e.g., to increase the amount of vegetation, such as planting Typha spp. or to make a small constructed wetland 

extension to a depth of 0.3 m for Carex spp. to stabilize the sediments. 

 

Kopsavilkums 

MǕkslǭgǕs mitrzemes kǕ videi draudzǭgs meliorǕcijas sistǛmas elements 

AtslǛgvǕrdi: mǕkslǭgǕs mitrzemes, barǭbas vielu aizture, konstrukcija, projektǛġanas principi 

EitrofikǕcija ir process, kad, pieaugot biogǛno vielu saturam ȊdenstilpǛs, paǕtrinǕs bioloǥiskie procesi, kas izraisa 

Ȋdensaugu pastiprinǕtu augġanu, tai skaitǕ aǸǥu ziedǛġanu un organisko vielu uzkrǕġanos. Viens no galvenajiem biogǛno 

elementu avotiem vaǸǛjǕs ȊdenskrǕtuvǛs ir lauksaimniecǭbas zemes, no kurǕm ar meliorǕcijas sistǛmu palǭdzǭbu notiek 

ġo vielu izskaloġanǕs no augsnes. MǕkslǭgǕ mitrzeme ir viens no variantiem, kǕ samazinǕt biogǛno elementu un 

suspendǛto daǸiǺu slodzi uz vaǸǛjǕm ȊdenskrǕtuvǛm. Darba mǛrǵis bija izpǛtǭt mitrzemes darbǭbas principu un biogǛno 

elementu aiztures efektivitǕti atkarǭbǕ no izmǛra un konstrukcijas. Galvenie darba uzdevumi bija izvǛrtǛt mǕkslǭgǕs 

mitrzemes ñMeģacǭruǸiò LatvijǕ barǭbas vielu aiztures efektivitǕti, pielietojot aprakstoġǕs matemǕtiskǕs statistikas 

metodi un Vilkoksona T-kritǛrija metodi, rezultǕtus salǭdzinǕt ar mǕkslǭgo mitrzemi ñBergaholmò ZviedrijǕ. 

NobeigumǕ sniegt teorǛtiskas mǕkslǭgǕs mitrzemes efektǭvas konstrukcijas parametrus LatvijǕ. PǛtǭjuma rezultǕti 

liecinǕja to, ka mǕkslǭgǕ mitrzeme ñMeģacǭruǸiò neveic biogǛno elementu pilnvǛrtǭgu aizturi. Lai uzlabotu mǕkslǭgǕs 
mitrzemes ñMeģacǭruǸiò biogǛno elementu aiztures efektivitǕti, bȊtu nepiecieġams to pilnveidot, t.i., palielinǕt 

veǥetǕcijas daudzumu, piemǛram, stǕdot vilkvǕlǭtes Typha spp., un pie iespǛjas veikt nelielu mǕkslǭgǕs mitrzemes 

paplaġinǕjumu ar dziǸumu 0.3m, sedimentu stabilizǛġanai stǕdǭt grǭġǸus Carex spp. 

 

Introduction  

Eutrophication is one of the most important environmental problems facing the Baltic Sea 

today. Only 5 % of total nitrogen (N) directly drains into the Baltic Sea, the remaining 95 % of the 

nitrogen compounds are discharged from river catchments (HELCOM 2015). Phosphorus (P) losses 

also contribute strongly to eutrophication. Phosphorus is the limiting factor in many lakes and 

coastal areas (Andersson 2012). In the Baltic Sea, about 92 % of P is discharged from river 

catchments (HELCOM 2015). Nutrients drain into the Baltic Sea from agricultural lands and 

drainage systems, they are delivered by polluted or insufficiently treated wastewaters, and even by 
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the rain, because it contains dust and unburnt oil from roads and parking areas. Therefore, the 

mitigation of eutrophication is important from many perspectives. 

High phosphorus and nitrogen levels in natural waters are affected mainly by human 

economic activity. Measures directed to decrease transferring of nutrients to the aquatic 

environment must be combined with measures directed to increase retention efficiency of nutrients 

at catchments. There is not one single solution to mitigate eutrophication, but rather a complex of 

different solutions. One of the easiest and relatively inexpensive ways to reduce nitrogen and 

phosphorus load into the water from agricultural lands are establishment or restoration of wetlands. 

Wetlands have an important economic, scientific, cultural and recreational value. They regulate 

water treatment, help to reduce flooding, perform water treatment and can increase the biodiversity. 

Wetlands are also important for climate change mitigation, because they attract a significant amount 

(up to 40%) of the world's terrestrial carbon stocks (Ramsar Convention 1971). In Latvia, 

constructed wetlands have not been widely implemented and there is a lack of knowledge on 

wetlands of such type. 

The main objectives of this study were to describe the processes in the constructed wetlands, 

the conditions of construction and analyze the cappacity of constructed wetlands to reduce nutrients 

and suspended particle inflow to open waters. Another objective was to determine the nutrient 

retention efficiency in the MeģacǭruǸi constructed wetland in Latvia (from here on referred to as 

ñMeģacǭruǸiò) as well as to compare its size and design with the Bergaholm constructed wetland in 

Sweden (from here on referred to as ñBergaholmò). Finally, an evaluation of efficient design 

parameters for constructed wetlands in Latvia is made. 

Background 

Retention processes 

In wetlands, several nutrient retention processes take place. The main phosphorus retention 

process is physical sedimentation (Kynkªªnniemi 2014), but phosphorus retention in wetlands also 

happen through chemical binding and biological uptake by plants (Grinberga & Jansons 2012). 

Wetlands have a positive effect on reduced nitrogen transport to aquatic environments. Some 

retention processes are the same for N and P (Figure 1), like biological uptake by plants and 

accumulation of organic N in the sediment. In wetlands, nitrates are reduced to gaseous end 

products, nitrous gas and dinitrogen gas, through the bacterial process which is called denitrification 

(Bastviken 2006) and it is the main N retention process. 



DAUGAVPILS UNIVERSITƐTES 59. STARPTAUTISKƐS ZINƐTNISKƐS KONFERENCES PROCEEDINGS OF  

RAKSTU KRƐJUMS THE 59th INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY  

 

23 

 

Figure 1. Nutrient retention processes in constructed wetlands (Fig. by L. Strupa) 

 

Description of the constructed wetlands 

The catchment of MeģacǭruǸi is located in the Jelgava district and TǛrvete district within the 

Zemgale region, situated in the central part of Latvia (Figure 2). The total catchment area is 74.7 ha. 

90 % of the catchment area consists of arable land (Grinberga 2013). The soil type in the area is 

dominated by rendzina. The aim of constructing MeģacǭruǸi was to decrease the pollution of 

nutrients and to treat waste water. The 

construction is located within the ditch and 

consists of a deep part and the water level 

has been regulated by a triangular spillway. 

Vegetation was established naturally 

(Grinberga 2013). 

The catchment of Bergaholm is 

located in the Sºdermanland county in 

Sweden (Figure 2). 43 % of the catchment 

area is arable land, 12 % is paddocks and 46 

% is forests (Kynkªªnniemi 2014). In the 

catchment area dominate soil with clay content about 30 %. The aim of constructing Bergaholm 

was to reduce the leaching of phosphorus to lake Bornsjºn. The construction is long and narrow, for 

the increasing of residence time peninsulas was built. The inlet is located at the drainage pipe and 

the constructed wetland consists of a deep and a shallow part. Great pond-sedge and yellow Iris 

were planted there (Kynkªªnniemi 2014). 

Material and methods 

Two types of methods were used in this study: Data Processing and Comparative Analysis. 

Data Processing includes the descriptive method of mathematical statistics and Wilcoxon T test 

Figure 2. The placement of constructed 

wetlands (Karġu izdevniecǭbaé) 
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method. The descriptive method of mathematical statistics was used to calculate the average 

nutrient values and standard errors in the MeģacǭruǸi outlet and inlet. Whereas, Wilcoxon t-test 

method was used to determine if major and important differences existed between the measured 

results of the nutrient concentrations in the inlet and outlet of the MeģacǭruǸi constructed wetland. 

Wilcoxon t-test methods hypothesis were defined as: 

H0: there is no statistically significant difference between outlet and inlet parameters 

indication in the MeģacǭruǸi; 

H1: difference between outlet and inlet parameters indication in the MeģacǭruǸi is statistically 

significant. 

The actual T value was calculated by using formula 1.: 

 (1) 

where  R+ - sum of the positive rank; 

R_ - sum of the negative rank (Arhipova & BǕliǺa 2006). 

Critical T value depends on the number of degrees of freedom (n-k, where n is the number 

of pairs, k - the number of pairs for which difference is 0) and the one-sided level of significance 

(Ŭ). In the study was established that if Ŭ = 0.05 and n-k = 26, then T0.05;26-0 = 110, but if Ŭ = 0.05 

and n-k = 15, then T0.05;15- 0= 30. H0 is not rejected if T > TŬ, n-k. 

To evaluate the performance and design parameters of an efficient wetland design, the 

Comparative Analysis was used. Furthermore, MeģacǭruǸi and Bergaholm wetlands were compared. 

The main data sources on retention efficiency of both sites were the doctoral thesis ñSmall wetlands 

designed for phosphorus retention in Swedish Agricultural Areasò (Kynkªªnniemi 2014) and the 

technical project ñEstablishment of the wetland within the framework of project "Wetlands" in 

Jelgava district real estates "Siltums" and "Vecozoli" (Grinberga 2013). 

Results and discussion 

Efficiency evaluation 

Geranmayeh (Kynkªªnniemi 2014) showed that the total P retention efficiency in Bergaholm 

was around 89 kg/ ha /year and the total suspended solids retention efficiency was around 37 t/ha/ 

year. 

Before calculations it was assumed that in the MeģacǭruǸi the content of nutrients and 

suspended solids at the outlet will be less than in the inlet. 

The results from the data processing by descriptive method of mathematical statistics indicate 

that at the outlet of MeģacǭruǸi, amounts of ammonium, total P and phosphates decreased whilst 

amounts of total N, total suspended solids and nitric oxide increased (Table 1).  
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Table 1. Description of nutrient retention efficiency in the MeģacǭruǸi. Results of descriptive 

method of mathematical statistics from 2014 until 2016 (Confidence level 90 %) 

 

 

The reason of increasing of total N, total suspended solids and nitric oxide could be the lack 

of vegetation, because the main nitrogen retention process is denitrification, which need specific 

conditions as anoxic environment. Also, during the time of measurements, the MeģacǭruǸi was 

affected by external conditions such as surface runoff, precipitation and wind, which contributed to 

the turbulence of water and thus to the increasing of the suspended sediments. For example, during 

the second decade of March in 2016 the amount of precipitation was 80 mm which is 50 % more 

than the monthly average value, i.e. 40.6 mm (Latvijas vides, ǥeoloǥijasé 2016) and during the 

third decade of March in 2016 wind speed reached 18 m/s (Latvijas vides, ǥeoloǥijasé 2016). 

The reason of decreasing of amount of ammonium was an anaerobic environment in 

sediments which cause nitrification ï bacterial process where ammonium is transformed to nitrate 

NO3
-
. This process is also positively influenced by current pH level, which contributed activity of 

denitrification bacteria in sediments. 

Three-year average concentration of P-PO4 and Ptot. in the MeģacǭruǸi has decreased about 

50 %. It can be explained by the fact that the wetland was built as sedimentation pond which 

contribute deposition of P on the bottom. Hence it promotes the treatment of agricultural run-off. 

The results of Wilcoxon T-test indicate that the actual value in all cases was higher than the 

critical value (Table 2). 

 

Table 2. Results of Wilcoxon T-test method from 2014 until 2016 (Confidence level 95 %) 

 
 pH N-NO2+3, mg/l N-NH4, mg/l Nkop., mg/l P-PO4, mg/l Pkop., mg/l Suspended solids 

R+ 99.0 135.0 145.0 143.0 160.0 148.5 51.0 

R_ -252.0 -216.0 -198.0 -208.0 -191.0 -202.5 -69.0 

T 99.0 135.0 145.0 143.0 160.0 148.5 51.0 

Comparison < > > > > > > 

TŬ;n-k 110 110 110 110 110 110 30 

Note: H0 is not rejected if T > TŬ, n-k. 

Parameter 

pH 
N-NO2+3, 

mg/l 

N-NH4, 

mg/l 
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Number of 

samples 
26 26 26 26 26 26 26 26 26 26 26 26 15 15 

Arithmetic 

mean 
7.95 8.08 11.94 12.71 0.68 0.58 13.34 14.54 0.15 0.07 0.182 0.096 10.83 12.08 

Median 7.98 8.13 12.20 13.20 1.02 0.29 12.45 15.25 0.05 0.03 0.08 0.06 8.40 10.50 

Error 0.07 0.05 1.52 1.38 0.21 0.14 1.80 1.52 0.09 0.01 0.11 0.02 2.36 2.45 

Variation 1% 1% 13% 11% 31% 24% 13% 10% 61% 20% 60% 16% 22% 20% 

Minimum 6.97 7.53 0.70 0.30 0.01 0.01 1.40 1.80 0.001 0.004 0.007 0.010 1.59 2.90 

Maximum 8.48 8.51 32.20 28.90 3.83 2.97 35.60 34.40 2.36 0.28 2.884 0.323 37.00 36.20 

Asymmetry -0.96 -0.51 0.71 0.09 1.94 2.24 0.87 0.31 5.02 1.33 5.03 1.32 1.88 1.49 

Excess 1.43 -0.41 0.72 -0.09 3.40 5.51 0.42 0.42 25.41 0.99 25.50 1.32 4.22 2.03 
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In summary, H0 cannot be rejected, which means that there are no statistically significant 

differences between outlet and inlet parameters in the MeģacǭruǸi. 

Only in one case H0 is rejected: the difference between the pH level in inlet and outlet are 

significant and this shows that there are favourable habitats for denitrification in the constructed 

wetland. 

Evaluation of efficient design parameters  

Hydrology is based on the water retention time (Bastviken 2006). It depends on wetland size, 

which is very important factor for treatment, and in turn it depends on the catchment area. The high 

transport of particles usually is caused by erosion of silty loams and the clay particles, which were 

eroded as aggregates and settled of the same size as silt particles (Bastviken 2006). The small 

wetlands constructed in agricultural lands as ditches, slow down water velocity and promote 

deposition of suspended sediments. For these types of wetlands, the recommended size is larger 

than 0.1% of catchment area (Braskerud 2002). But the size of wetland can affect an area of 

available land. 

Hydraulic efficiency is parameter which indicates how the water is spread in the wetland and 

how it is affected by the shape, design and placement of inlet and outlet, which in turn are 

influenced by different factors. Long, narrow wetlands have higher hydraulic efficiency than 

circular wetlands, resulting in a longer water retention time (Kynkªªnniemi 2014). Different extra 

elements as peninsulas, islands on piles of stones can be used to prolong hydraulic efficiency and to 

increase biodiversity. Side slopes should be 1:2, not steeper than 1:3 (Jurries 2003) because coasts 

with small slope gradient promote biodiversity, facilitates the flooding, and the area is easily 

accessible for the management and maintenance. It also should be adapted for cleaning of the 

wetland bottom to remove accumulated particles and overgrown vegetation. 

Wetland should has shallow and deep parts. The deep part is recommended to construct up to 

2 m depth and the shallow part up to 0.5 m depth (Grinberga & Jansons 2012) depending on which 

vegetation will be planted there. Considering the climatic conditions of Latvia Typha latifolia L., 

Phragmites australis and Carex spp. can be planted in constructed wetland. 

Inlet can be filled with gravel to prevent erosion, which works also as a filter for separating coarser 

impurities. Stone thresholds on triangular spillway can be used to regulate water level in 

constructed wetland can be used, for example.  

Example 

Before designing a wetland, such information about factors in the location of wetland is 

needed as nutrient concentrations, topography, type of soil, land-use etc. After that, exact 

placement, shape, size and vegetation, should be chosen to get the right type of wetland. Each 

variant is incomparable because all parameters of design are affected by external factors. 



DAUGAVPILS UNIVERSITƐTES 59. STARPTAUTISKƐS ZINƐTNISKƐS KONFERENCES PROCEEDINGS OF  

RAKSTU KRƐJUMS THE 59th INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY  

 

27 

In summary of this study the theoretical example of constructed wetland was made (Figure 3).  

 

 

Figure 3. Plan of the constructed wetland (Fig. by L. Strupa) 

 

The constructed wetland consists of five sections. The sedimentation pond and the plantation 

of Carex acuta L. and Iris pseudacorus L. are designed for P retention. While for N retention the 

plantation of Phragmites australis and Typha latifolia L are used. To increase hydraulic efficiency, 

water residence time and biodiversity and to improve water aeration stone thresholds and peninsulas 

are designed. 

Conclusions 

The MeģacǭruǸi does not perform the valuable nutrient retention. In order to improve the 

nutrient retention efficiency, it is necessary to increase the amount of vegetation, such as planting 

Typha spp. or to make a small constructed wetland extension to a depth of 0.3 m for Carex spp. to 

stabilize the sediments. 

Further researches about constructed wetlands in Latvia would be advised to build new and 

differently designed constructed wetland, and then to compare their retention efficiency and design 

parameters. 
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Abstract 

Obstructive sleep apnea risk assesment among patients with pulmonary disease 

Key words: Obstructive sleep apnea, pulmonology, shortness of breath, comorbidities 

Introduction : Obstructive sleep apnea (OSA) is a disease that induces a persistent/periodic hypoxia condition. OSA 

often have an overlap syndrome between other lung disease therefore it is difficult to get a correct diagnosis. 

Aim : To identify the risk of OSA among patients, who were hospitalized due to a pulmonary disease. 

Materials and methods: A prospective study of 227 patients with a pulmonary disease. Patients were assessed using 

the STOP-BANG questionnaire. Statistical analysis was conducted using SPSS 23.0 software. 

Results: The high-risk group consisted of patients with community acquired pneumonia (n = 42), bronchial asthma (n = 

24) and chronic obstructive pulmonary disease (n = 20). 

Conclusions: The study confirms that patients with pulmonary disease tend to have a high risk of OSA and they should 

be examined using polysomnography. 

 

Kopsavilkums 

Obstruktǭvas miega apnojas risks pacientiem ar plauġu slimǭbǕm 

AtslǛgvǕrdi: obstruktǭva miega apnoja, pneimonoloǥija, elpas trȊkums, blakusslimǭbu risks 

Ievads: obstruktǭvu miega apnoja (OMA) ir slimǭba, kuras klǭnisko izpausmju dǛǸ pacienti atrodas hroniskǕ hipoksijas 

stǕvoklǭ. Slimǭbai nereti novǛro pǕrklǕġanǕs formas ar plauġu slimǭbǕm, kas var apgrȊtinǕt diagnostiku. 

MǛrǵis: IdentificǛt OMA risku pacientiem ar plauġu slimǭbǕm, kas ǕrstǛti stacionǕri. 

MateriǕli un metodes: ProspektǭvǕ pǛtǭjumǕ tika iekǸauti 227 pacienti ar plauġu slimǭbǕm. Pacienti tika novǛrtǛti pǛc 

starptautiski atzǭtas STOP-BANG anketas, nosakot OSA risku. Datu statistiskǕ apstrǕde veikta ar programmu SPSS 

23.0. 

RezultǕti: Augsta riska grupǕ visvairǕk bija pacienti ar sadzǭvǛ iegȊtu pneimoniju (n=42), bronhiǕlo astmu (n=24), 

hroniski obstruktǭvu miega apnoju (n=20). 

SecinǕjumi: PǛtǭjums pierǕda, ka pacientiem ar plauġu slimǭbǕm ir augsts OSA risks un ġai riska grupai bȊtu jǕveic 

polisomnogrǕfija. 

 

Introduction  

Obstructive sleep apnoea (OSA) is a common medical disorder associated with high 

morbidity and is being recognized more frequent among certain patient groups. It is the most 

common type of sleep-disordered breathing and is characterized by recurrent episodes of upper 

airway collapse during sleep. Patients with OSA are frequently overweight and usually present with 

a longstanding history of snoring and excessive daytime sleepiness (Gupta 2010). 

Several studies suggest that the prevalence of OSA varies in the middle-aged adult group 

(between 30 and 60 years of age) from 2 - 9% among women and 4 - 24% among men (Young 

1993). However, large epidemiologic studies of predominantly white populations estimate the 

prevalence of OSA syndrome at approximately 3ï4% among men and 2% among women. OSA 

patients may also represent themselves as a loud snorers (up to 85%) and have difficulties 
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maintaining sleep - due to the recurrent episodes of hypoxia. When awake, patients may experience 

hypersomnolence, fatigue and impaired ability to concentrate (Kimoff 2016). 

Risk factors of OSA are divided into anatomic and related risk factors. Anatomic risk factors 

are: short or retracted mandible, prominent tongue base or tonsils, rounded head shape and a short 

neck, neck circumference > 43 cm, thick lateral pharyngeal walls, lateral parapharyngeal fat pads. 

Other identified risk factors include postmenopausal status, aging, alcohol or sedative use. The most 

dominant risk factor is also identified ï obesity (Kingman 2017). 

Inspiratory efforts against a closed upper airway cause paroxysms of inspiration, reductions in 

gas exchange, disruption of normal sleep architecture, and partial or complete arousals from the 

sleep. These factors may interact to cause the characteristic symptoms and signs, including hypoxia, 

hypercapnia and sleep fragmentation (Kingman 2017). 

A few studies showcase that OSA may present in the form called ñoverlap syndromeò with 

pulmonary diseases such as chronic obstructive pulmonary disease (COPD) and obesity 

hypoventilation syndrome (Shteinberg 2009). A recent study shows that overlap syndrome patients 

clearly benefit from continuous positive airway pressure (CPAP) - which is the most common 

treatment option for OSA patients (Soler 2015). Recent data suggests that OSA is an independent 

risk factor for asthma exacerbations but there is limited data about other lung disease related 

overlap, such as community acquired pneumonia (Alkhalil 2009). 

Aim 

The aim of this research was to evaluate OSA grade of risk for patients with pulmonary 

disease and identify the differences in OSA risk between patients with various pulmonary diseases. 

Materials and methods 

In this prospective study 227 patients were surveyed and their medical records were analysed.  

The medical records covered time period from January 1
st
 2016 to December 31

st
 2016. They 

were hospitalized due to the pulmonary disease in the Pauls Stradins Clinical University Hospital 

and Riga East Clinical University Hospital. 

Patients were surveyed using international STOP-BANG questionnaire. The following 

questions were asked and required measurements were made according to the Table 1 (Stop-BANG 

Questionnaire 2017). 

 

Table 1. Stop-BANG Questionnaire 2017 

 

Snoring: Do you snore loudly (loud enough to be heard through closed doors or your bed-partner 

elbows you for snoring at night)? 

Tired : Do you often feel tired, fatigued, or sleepy during the daytime (such as falling asleep 

during driving or talking to someone)? 

Observed: Has anyone observed you stop breathing or choking/gasping during your sleep? 

Pressure: Do you have or are being treated for high blood pressure? 
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BMI: Is patientsô body mass index(BMI) more than 35 kg/m
2
? 

Age: Is he/she older than 50? 

Neck: Is his/her neck size larger than normal? (Measured around Adams apple) 

For male: is the shirt collar 43 cm or larger? 

For female: is the shirt collar 41 cm or larger? 

Gender: Is the patient male? 

For every affirmative answer patient get 1 point. The grade of OSA risk is identified by summing 

up the points. 

0 - 2 points: low risk 

3 - 4 points: intermediate risk 

5 - 8 points: high risk 

Or ñyesò to 2 or more of 4 STOP questions + male gender 

Or ñyesò to 2 or more of 4 STOP questions + BMI > 35kg/m
2 

Or ñyesò to 2 or more of 4 STOP questions + neck circumference exceeds normal range 

 

We also asked if they were diagnosed for OSA previously. 

The following data for each patient were collected: age, gender, BMI, number of 

hospitalizations, smoking pack years, primary diagnosis, comorbidities, parameters of blood gas - 

pH, partial pressure of oxygen in the arterial blood (pa O2), partial pressure of carbon dioxide in the 

arterial blood (pa CO2), oxygen saturation (SaO2). 

Patients were divided in groups by BMI: 

1) underweight <18.5 kg/m
2
 

2) normal weight 18.5 ï 24.9 kg/m
2
 

3) overweight 25 ï 29.9 kg/m
2
 

4) obesity >29.9 kg/m
2
 

Statistical analysis was conducted using SPSS 23.0 software, where the significance level was 

set at maximum of 5% (p<0.05). All statistical tests were two-sided. 

Kolmogorov ï Smirnov test was used for data distribution; Descriptive Statistics were used to 

measure central tendency. Frequencies were used to determine most frequently discovered data and 

percentages. 

Independent samples Kruskal Wallis test was used to determine if there are differences 

between various patient OSA risk groups.  

To determine if there were non-random associations between two nominal variables, which 

represent qualitative properties (e.g. smoker), Pearson Chi-Square coefficient was used. 

To determine the impact of the smoking pack years and hospitalization times Spearmanôs rank 

Correlation coefficient was used. 

The study was conducted with the approval of the Committee on Research Ethics (No. 

51/29.10.2015.) and performed in accordance with ethical standards laid down in the 1964 

Declaration of Helsinki. 
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Results 

The data from 227 patientsô who were hospitalized due to pulmonary disease were included in 

this study. 69.6% (n=158) were hospitalized in Riga East Clinical University Hospital and 30.4% 

(n=69) were hospitalized in Pauls Stradins Clinical University Hospital. The study included 125 

male (55.1%) and 102 female (44.9%) aged from 31 to 92, with median age of 72 years (IQR 61-

78). 

The most frequent diagnosis was: community-acquired pneumonia (n=115), followed by 

COPD (n=73) and bronchial asthma (n=51). Less common diagnosis can be seen in Table 2. 

 

Table 2. Distribution between OSA grade of risk among patients with different diagnosis 

 

 Low risk  Intermediate risk High risk  

Community-acquired pneumonia 14 21 42 

COPD 2 19 20 

Bronchial asthma 3 10 24 

ARVI  0 4 10 

Acute bronchitis 0 4 10 

Hydrothorax 0 9 4 

Influenza 0 2 6 

Pulmonary fibrosis 0 0 8 

 

80.6% (n=183) of patients had comorbidities such as primary arterial hypertension (n=99), 

coronary heart disease (n=65), chronic heart failure (n=55), diabetes mellitus (n=40), atrial 

fibrillation (n=34), myocardial infarction (n=24), atherosclerosis (n=14), gastroesophageal reflux 

disease (n=13). In 19.4% (n=44) of cases there were 2 comorbidities, 18.9% (n=43) 3 

comorbidities, 7.9% (n=18) 4 comorbidities, 5.3% (n=12) 5 comorbidities. 

It is statistically significant, that neck size exceeds normal range for males more often than in 

females (p=0.046). 

53.7% (n=122) were smokers and median of smoking pack years was 30 (IQR 19-40). Male 

smokes more often than female (p<0.001). Patients with greater smoking pack years are 

hospitalized more often (p=0.008). 

The distribution between patients in different OSA grade of risk can be seen in Figure 1. 
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Figure 1. OSA grade of risk according to the STOP-BANG questionnaire 2017 

 

32.6% (n=72) of patients had normal weight, 9.7% (n=22) were underweight, 31.7% (n=72) 

were overweight and 25.6% (n=58) were obese. There are statistically significant results showing 

that an increase in BMI can affect OSA grade of risk (see Figure 2) (p<0.001). 

There is difference between median age in each risk group (see Figure 3) (p=0.026). 

 

Figure 2. Distribution of the OSA grade of risk according to the body mass index 

 

Figure 3. Distribution of the OSA grade of risk according to the age 
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There were no statistically significant data of arterial blood gas parameters and OSA risk due 

to a little number of registered data.  

None of the patients had previously been diagnosed for OSA and only few of them had heard 

about this disease.  

Discussion 

Overweight and obesity are defined as abnormal or excessive fat accumulation that may 

impair health (WHO 2016). The worldwide prevalence of obesity has more than doubled between 

1980 and 2014. We can assume it will increase without an active intervention. According to the 

World Health Organization data, about 13% of the world's adult population (11% of men and 15% 

of women) were obese in 2014. In research study of Peppard et al. weight gain of 10% was 

associated with a 6-fold increase in the odds of developing sleep apnea (Peppard 2000). 

Differences in the risk factors (e.g. age, gender, serum lipid, diabetes status) suggest that 

obesity represents a major compensatory mechanism neutralizing intravascular dyslipidemia risk 

(Wei 2015). Obesity may reduce upper airway calibre due to fact because of adipose tissue 

deposition as well as through a long volume-dependent effect (Tagaito 2007). 

We observed results showing that an increase in BMI can affect OSA grade of risk (p<0.001). 

We would like to suggest that patients with pulmonary disease, who also present risk factors for 

OSA should be screened at least with some questionnaire (STOP-BANG, Berlin Questionnaire etc.) 

and overnight oximetry. These patients often are polymorbid - 19.4% of our patients had 2 

comorbidities and 18.9% of them had 3 comorbidities what is characteristic for OSA syndrome. 

The ñgolden standardò for the diagnosis of OSA is polysomnography, but it is expensive and 

time consuming (Pataka 2016). Patient, who would like to undergo an examination of 

polysomnography in Latvia, must visit a private sleep clinic, it is not available for a general 

population in a primary care centre - situation is the same as in Greece (Pataka 2016). Some of our 

patients with the OSA high grade risk were motivated to receive further evaluation but 

unfortunately due to a technical and financial limitations it was impossible to examine them with 

polysomnography.  

Pataka et al. 2016 suggest that overnight oximetry may be used as a tool for identifying severe 

OSA. They also did not find an improvement in the predictive values when combined different 

questionnaires with oximetry, especially in mild and moderate OSA. Stop-Bang questionnaire 

sensitivities were found to be high even in mild OSA cases, but their specificities were rather low 

(Pataka 2016). 

Retrospective analysis of Davies et al. in 1992 showed that the question ñDo you fall asleep 

during the day, particularly when not busy?ò was the best questionnaire predictor of variance in the 

SaO2 dip rate; no other question improved this correlation (Davies 1992). 
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Patients with an ñoverlap syndromeò of chronic obstructive pulmonary disease and OSA have 

severe arterial oxygen desaturation due to their low baseline SaO2 values (Sharafkhaneh 2009). In 

our research the baseline SaO2 values were measured in too few cases to obtain statistically 

significant results.  

Increased airway resistance in COPD mainly impairs exhalation contrary with OSA whereas 

the restriction is during inhalation. Together it can generate a catastrophic outcome (Sharafkhaneh 

2009).  

In our research, COPD was the second most common diagnosis within all patients and 

48.78% (n=20) of them had a high OSA risk grade. This correlates with the number of smokers 

(53.70 % of patients) and they have been hospitalized more often opposite to the patients with 

community-acquired pneumonia. 

The ñoverlap-syndromeò typically responds to continuous positive airway pressure (CPAP), 

oxygen therapy, or both (Sharafkhaneh 2009). Sharafkhaneh et al. suggests that clinicians should 

strongly suspect OSA in any patient with COPD admitted to the emergency room at night with 

shortness of breath, choking and/or dyspnea. Especially in the case when the patient is an 

overweight, middle-aged with a history of snoring (Sharafkhaneh 2009). According to the World 

Health Organization, COPD will be the third most common cause of death and disability by 2030 in 

the world, from its current fifth ranking. If we combine this information with the increasing 

prevalence of an obesity we can predict that overlap syndrome will become more common in 

clinical practise. 

We found out that neck size exceeds normal range for males more often than in females 

(p=0.046) and it is confirmed by Veloro et al. in 2008 that the collar size 40 cm and greater among 

male adults with symptoms of OSA was 80% sensitive and 67% specific with a positive predictive 

value of 94% in predicting true OSA. They suggest that collar size may be an independent 

parameter for determining OSA. This correlation between OSA and neck circumference may reflect 

ñmass loadingò (Veloro 2008).  

Conclusions 

The study confirms that patients with pulmonary disease tend to have a high risk of OSA and 

should be examined considering it. A standardised evaluation system for OSA high risk patients 

involving polysomnography is needed. Weight loss oriented dietary recommendations may be 

useful for all patients, especially in the high OSA risk group, due to significantly increased BMI 

rates. OSA overlap syndrome must be excluded for patients admitted to the emergency department 

with dyspnea, especially in overweight patients with COPD. 
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Abstract  
Spontaneous bacterial peritonitis: analysis of the condition among decompensated liver cirrhosis patients  

in a single center in Latvia 

Key words: Peritonitis 

Introduction: SBP is frequent and potentially fatal infection in decompensated liver cirrhosis (DLC) patients and is a 

reason of hospitalization in more than 10% of cases. Early paracentesis (PC) with subsequent peritoneal fluid (PF) 

analysis (cell count, differential, bacterial culture(BC)) is the main diagnostic procedure. Polymorphonuclear cell 

(PMN) count in PF of >250cells/mm even with negative PF culture is considered to be diagnostic. 

Aim:  To study SPB incidence among DLC patients and evaluate diagnostic approach.  

Materials and methods: All patients with DLC, who were admitted to hospital over the time of January 2011 to 

October 2016 in Clinical Center Gailezers (Riga), were retrospectively reviewed. Patientsô anthropometric data, initial 

complains, day of hospital stay (DHS), amount and results of non- and specific laboratory and instrumental 

investigations and antibacterial therapy (AT) regimes were considered.  

Results: From 545 DLC patients, in 28 patients were selected. From them SBP was suspected in 10 and identified in 18 

patients. Median DHS was 13 days, SPB median establishment day was 3.5. Therapy was successful in 16 cases; 12 

patients died. From all patients, only in 67.9%(N=19) PC was performed, from which PMN count was measured in 8 

cases, protein in 7, LDH in 10 and lipase in 13. BC of PF was performed only in 68.4%(N=13), and was positive in 8 

cases. Only in 25% of all SBP patients recommended diagnostic volume was performed. Estimated incidence of SPB 

among DLC patients was 3.6%, 1.1 %, 5.7%, 7.1%, 7.3% and 8.7% in the years 2011-2016 respectively.  

Conclusion: SPB incidence in DLC patients was lower than was anticipated, but the numbers of established SBP 

diagnoses tend to increase. Currently complete diagnostic evaluation for SBP is performed only in 25% of patients. The 

tactics of establishment of SBP diagnosis are not strictly determined and we conclude that a uniform diagnostic 

algorithm is required. 

 

Kopsavilkums 

SpontǕns bakteriǕls peritonǭts: slimǭbas analǭze dekompensǛtas aknu cirozes pacientu vidȊ  

vienas slimnǭcas ietvaros LatvijǕ 

AtslǛgvǕrdi: Peritonǭts 

Ievads: SpontǕnais bakteriǕlais peritonǭts (SBP) ir bieģa un potenciǕli letǕla infekcija dekompensǛtas aknu cirozes 

(DAC) pacientiem. SBP ir iemesls aknu cirozes slimnieku hospitalizǕcijai 10% gadǭjumos. AgrǭnǕ paracentǛze (PC) ar 

peritoneǕlǕ ġǵidruma analǭzi (ġȊnu skaits, bakteriǕls uzsǛjums) ir galvenǕ diagnostiskǕ metode. SBP diagnoze tiek 

uzstǕdǭta pie polimorfonukleǕro (PMN) ġȊnu skaita peritoneǕlǕ ġǵidrumǕ >250 ġȊnas/Õl, pat ja peritoneǕlǕ ġǵidruma 

kultȊra ir negatǭva.  

MǛrǵis: IzpǛtǭt SBP incidenci DAC pacientu vidȊ un novertǛt diagnostisko algoritmu.  

MateriǕli un metodes. Tika izanalizǛtas visu Rǭgas Austrumu KlǭniskǕ UniversitǕtes slimnǭcas pacientu slimǭbas 

vǛstures, kuri tika hospitlizǛti ar iestǕġanǕs diagnozi dekompensǛta aknu ciroze laika periodǕ no 2011. gada janvǕra lǭdz 

2016. gada oktobrim. 

RezultǕti: No 545 identificǛtiem pacientiem, 28 tika iekǸauti pǛtǭjumǕ. KlǭniskǕs aizdomas par SBP bija 10 no ġǭem 

gadǭjumiem un diagnoze tika apstiprinǕta 18 gadǭjumos. AnalǭzǛ tika iekǸauti antropomǛtriskie rǕdǭtǕji, sȊdzǭbas 

iestǕġanǕs brǭdǭ, hospitalizǕcijas ilgums, nespecifisko un specifisko laboratorisko un instrumentǕlo izmeklǛjumu profils 

un rezultǕti, kǕ arǭ antibakteriǕlǕs terapijas reģǭmi. HospitalizǕcijas ilgums bija 13 dienas (mediǕna vǛrtǭba), laiks lǭdz 

SBP diagnozes uzstǕdǭġanai ï 3.5 dienas (mediǕna vǛrtǭba). Terapija bija veiksmǭga 16 gadǭjumos un 12 gadǭjumi bija 

ar letǕlo iznǕkumu. No visiem pǛtǭjumǕ iekǸautiem pacientiem 67.9% (N=19) tika veikta paracentǛze, un 8 no tiem tika 

analizǛts PMN ġȊnu skaits, 7 - proteǭnu daudzums, 10 - laktatdehidrogenǕzes lǭmenis un 13 - lipǕze. PeritoneǕlǕ 

ġǵidruma bakteriologiskais uzsǛjums tika veikts 13 gadǭjumos (68,4%), un bija pozitǭvs 8 no tiem. Pilnǭgs rekomendǛts 

izmeklǛjumu apjoms tika veikts tikai 25% gadǭjumu. SBP incidence laika periodǕ 2010.-2016. bija 3.6%, 1.1 %, 5.7%, 

7.1%, 7.3% un 8.7% respektǭvi.  

SecinǕjums: SBP incidence dekompensǛtǕs aknu cirozes pacientiem bija zemǕka par sagaidǭto, bet uzstǕdǭto SBP 

diagnoģu daudzums pieaug. Pilnǭgs izmeklǛjumu spektrs, kas tiek rekomendǛts SBP diagnozes uzstǕdǭġanai ir veikts 

tikai 25% gadǭjumos. SBP diagnozes uzstǕdǭġanas algoritms nepastǕv un tǕ izstrǕde ir nepiecieġama. 
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Introduction  

Spontaneous bacterial peritonitis (SBP) is a peritoneal fluid infection in absence of any 

evident source (e.g. hollow organ rupture, intraabdominal abscess, acute pancreatitis, cholecystitis) 

(C«runtu 2006.) SBP was mentioned in the literature for the first time in 1907 by Krencker, later by 

Caroli (1957), Kerr et al. (1963) and Conn et al (1964) (Dever 2015; Koulaouzidis 2009). The 

condition is met in 10-30% of liver cirrhosis patients with mortality rates 10-46% even with 

adequate management (Atrauss 2006; Dever 2015). 

SBP occurs in patients with cirrhosis of various etiology. The pathophysiologic mechanisms 

of ascites in liver cirrhosis patients is portal hypertension, splanchnic vasodilatation with relative 

hypovolemia followed by renal artery vasoconstriction, activation of reninïangiotensinïaldosterone 

axis with subsequent sodium retention leading to increased hydrostatic pressure, which in 

combination with decreased oncotic pressure due to hypoalbuminemia and failure of lymphatic 

drainage produces ascites (Sundaram 2016). Although SBP is a typical complication in liver 

cirrhosis patients, it can occur in patients with any underlying pathology of ascites (e.g. congestive 

heart failure, Budd Chiari syndrome) (Green 2015). Pathophysiological hallmark of SBP is thought 

to be bacterial translocation in immunocompromised host (Bernardi 2010). 

Clinical presentation of SBP is variable. In up to 30% of cases it can be asymptomatic and 

only supported by positive peritoneal fluid culture (bacterascites), but some patients develop sepsis 

with high fatality rates (Alaniz 2009). Most common symptoms are fever and abdominal pain or 

discomfort. Other possible signs and symptoms are diarrhea, nausea, vomiting, worsening or 

unexplained encephalopathy, ileus, renal function impairment, therapy resistant ascites (Green 

2015). SBP is associated with high risk of hepatorenal syndrome, development of which results in 

high mortality rates and worst prognosis (Karel 2006; Alaniz 2009). 

SBP is not a clinical diagnosis, therefore the millstone of diagnosis is early paracentesis with 

ascitic fluid analysis. According to European Association for the Study of the Liver (EASL) 

guidelines ñA diagnostic paracentesis should be carried out in all patients with cirrhosis and ascites 

at hospital admission to rule out SBP. A diagnostic paracentesis should also be performed in 

patients with gastrointestinal bleeding, shock, fever, or other signs of systemic inflammation, 

gastrointestinal symptoms, as well as in patients with worsening liver and/or renal function, and 

hepatic encephalopathyò (EASL 2010: 404). Based on polymorphonuclear cell count (PMN) and 

ascitic fluid culture results ascitic fluid infection is classified into five types: spontaneous bacterial 

peritonitis (PMN Ó250 cells/Õl and positive culture); culture negative SBP (PMN Ó250 cells/Õl and 

negative culture); mono-/polymicrobial bacterascites (PMN <250 cells/Õl and positive culture); 

secondary peritonitis (PMNs Ó250 cells/Õl and positive polymicrobial culture) (Dever 2015). PMN 
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count Ó250 cells/Õl is diagnostic of SBP but PNM count Ó500 cells/Õl is more specific parameter 

(EASL 2010).  

Peritoneal fluid should be collected directly at patientsô bedside and inoculated into blood 

culture bottle (C«runtu 2006). Culture is positive only in 40% of cases and usually is 

monomicrobial (Dever 2015). Most common etiologic agents are Gram negative bacteria of 

intestinal origin, but Gram-positive bacteria also can be causative pathogen. Most common isolates 

are Escherichia coli, Streptococcus spp. and Klebsiella (Sundaram 2014; Dever 2015). The newest 

diagnostic modality is reagent strips test based on leukocyte esterase identification in urine via 

coulometric technique (EASL 2010; Dever 2015). This test can be performed at patientsô bedside 

and is especially beneficial in patients with contraindications to paracentesis. Though urine reagent 

strip test results are available within short time period and itsô use can indicate the need for 

antibacterial therapy initiation, several studies have proved itsô low sensitivity and high false 

negativity rates, therefore the test cannot be used alone for SBP diagnosis establishment (EASL< 

2010; Alaniz 2009). 

LDH, alkaline phosphatase, total amount of protein, glucose level measurements and gram 

staining can be utilized for differentiation from secondary peritonitis. Other tests used for 

differential diagnosis are lipase, amylase, albumin (serum/ascites gradient), triglycerides, bilirubin, 

cytology, Ziehl-Nielsen staining, and cultures on Lowenstein medium (C«runtu 2006). 

Empirical antibacterial treatment should be initiated as soon as SBP is suspected (EASL 

2010). Recommended antibacterial regimen is intravenous third generation cephalosporines (e.g. 

cefotaxime), alternative is amoxicillin/clavulanic acid. For uncomplicated SBP and in patient who 

are not receiving long-term prophylaxis with fluoroquinolones antibiotics as levofloxacin, 

ofloxacin, ciprofloxacin can be used (EASL 2010; Dever 2015). Alternative treatment regimes are 

ceftriaxone (this strongly protein bound antibiotic is considered to be less effective in liver cirrhosis 

patients due to low protein synthesis). As acute renal failure is the single most important predictor 

of death in patients with SBP, plasma volume expansion with albumin infusion is considered 

beneficial in selected patients (EASL 2010).  

Antibacterial prevention of SPB can significantly lower the mortality. Candidates for 

prophylactic measurements are patient with history of previous SBP, patients with gastrointestinal 

tract hemorrhage and patients with low total protein level in ascetic fluid. The prophylaxis should 

be initiated after successful SBP management and be continued till resolution of ascites, liver 

transplantation or death (Alaniz 2009). In selected patientsô ciprofloxacin, norfloxacin, 

trimethoprimïsulfamethoxazole or rifaximin are used for primary or secondary SBP prevention 

(EASL 2010). 
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The aim of our study was no evaluate SBP incidence and management tactics in Clinical 

Center Gailezers (Rǭga) in liver cirrhosis patients. 

Material and methods 

We retrospectively reviewed clinical records of 545 liver cirrhosis patients, who were 

admitted to Riga East clinical university hospital Clinical Center Gailezers from January 2011 to 

October 2016. Only patients with suspected or definitive diagnosis of SBP were included in study. 

Patient age, gender, complaints at admission, clinical presentation, hospitalization time, number of 

days till establishment of SBP diagnosis, spectrum of performed investigations and their results as 

well as antibacterial therapy regimens were considered. 

 Data was analysed in Microsoft Excel and IBM SPSS 21.0 software. For comparison of 

categorical variables Fisher exact tests were performed; for scale data ï nonparametric Mann-

Whitney U test. All numerical results were displayed as median (MED) Ñ interquartile ratio (IQR) 

values. P value of 0.05 and less was considered as statistically significant. 

Results 

28 patients were included in the study. Seven (25%) of patients were female and 21 (75%) 

were male. Patient age median (ME) value was 59Ñ19 (min=40; max=89) years. The median age 

value was lower in male patients (55Ñ17; min=40; max=85) than in female patients (63Ñ31; min=5; 

max 59), p=0,08. Etiology of liver cirrhosis was as follows: alcoholic lived disease (N=9; 32.1%), 

viral hepatitis C (N=5; 17.9%), viral hepatitis B (N=1; 3.6%), primary biliary cirrhosis (N=1; 3.6%) 

and unknown (n=4;14.3%). In the rest of the patients there was combination of several causative 

factors: viral and alcohol induced liver damage (N=6; 21.4%), and combined noninfectious factors 

(N=2; 7.14%). The most common clinical presentation was fever (N=24; 85.7%) and abdominal 

pain (N=12; 42.8%). For full spectrum of clinical presentations go to tab. 1 and tab. 2.  

 

Table 1. Incidence of SBP symptoms in liver cirrhosis patients 

 
SBP symptomes N % 

Fever 24 85.7% 

Abdominal pain 12 42.8% 

Shock 10 35.7% 

Confusion 9 32.4% 

Nausea 5 17.8% 

Vommiting 3 10.7% 

Diarhoea 3 10.7% 

Ileus 2 7.2% 

 

Majority of patients had coagulopathy of variable degrees (N=25; 89.3%). In 13 (46.3%) 

hepatorenal syndrome was established, but itôs presence did not significantly influenced the 

mortality rate (p=0.521) (tab. 2) 
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Table 2. Incidence of decompensated liver cirrhosis symptoms in SBP patients 

 
DLC syndromes N % 

Coagulopathy 25 89.3% 

Hepatorenal syndrome 13 46.4% 

Jaundice 12 42.8% 

Hypersplenism 11 39.3% 

Hepatic encephalopathy 9 32.1% 

Variceal bleeding 8 28.6% 

 

From all patient only in 18 (64%) SBP diagnosis was proven, but in 10 (36%) it was clinically 

suspected. The hospitalization outcome was favorable only in 16 (57%) cases, in the rest of the 

cases the outcome was lethal. Days of hospital stay were 13 Ñ 9.75 and days till SBP diagnosis 

establishment ï 3.5 Ñ 5.75. Paracentesis was performed in 19 (67.8%) patients. Of these 19, in 14 

(73.7%) with definitive and in 5 (26.3%) with suspected diagnosis of SBP. The list of investigations 

performed on peritoneal paracentesis is shown in Fig. 1. Peritoneal fluid culture was performed only 

in 13 (68.4%) patients and neutrophil count was evaluated only in 8 (42.1). The recommended 

minimal amount of testing (both culture and neutrophil count) was performed only in 7 (36.8%) of 

all paracentesis samples which accounts for only 25% of all patients. Culture was positive in 8 

cases, where in 6 it was monomicrobial and in 2 ï polymicrobial. The most common isolate was 

Staphylococcus aureus (N=2).  

 

 
 

Figure 1. Tests performed on peritoneal fluid (N=19) 

 

The most common applied antibacterial therapy regimen was combination of metronidazole 

and ciprofloxacin (N=13; 46.4%), followed by ceftriaxone (N=7; 25%) and ciprofloxacin as 

monotherapy (N=5; 17.9%). Duration of antibacterial therapy was 6,5Ñ4 days.  

The estimated incidence of SBP in Clinical Center Gailezers over the period of 2011-2016 is shown 

in tab. 3. 
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Table 3. Incidence of SBP among RECUH Gailezers decompensated liver cirrhosis patients  

in 2011.-2016. 

 
Year Incidence per year; % SPB cases/DLC cases; N 

2011 3.6% 5/139 

2012 1.1% 1/91 

2013 5.7% 5/88 

2014 7.1% 7/99 

2015 7.3% 6/82 

2016 8.7% 4/46 

 

Discussion 

The aim of our research was to estimate not only SBP incidence in RECUH Gailezers, but 

also evaluate itsô management tactics. Only patients with documented SBP were included into the 

study, which explains such a small number of patients (N 28). Even though according to literature 

data (Atrauss 2006; Dever 2015) the incidence of SBP in liver cirrhosis patients is high (till 40%) 

and it is considered the most common infectious complication of liver cirrhosis, the maximal 

incidence in our study was only 8,7%. This is consistent with our findings that early paracentesis 

was performed in only 67,9% of cases, and minimal recommended tests of ascitic fluid (PMN cell 

count and culture) were performed in only 25% of those.  

In majority of cases SBP diagnosis was established by exclusion of secondary causes of 

peritonitis or other potential sources of infection. There was no strictly determined diagnostic 

algorithm, and in each patient various test were performed based on cliniciansô personal experience 

and the level of suspicion It is mentioned in the literature that SBP is not a clinical diagnosis and 

this diagnosis always should be confirmed by paracentesis (Dever 2015). The low rate of performed 

paracenteses procedures could be related to high incidence of coagulopathy (N=25; 89,3%) in 

studied population. But, as many authors note, diagnostic paracentesis should be performed even in 

presence of coagulopathy, as rates of complication are low even in patients with INR as high as 8.7 

and platelet count as low as 19 000 (Dever 2015; Anastasios Koulaouzidis 2009). Several patients 

from our study refused to undergo the procedure however. 

Peritoneal fluid culture was positive only in 46.2% (N=6) of cases from all performed cultures 

(N=13). This number is similar to numbers, mentioned in literature (Dever 2015; Alaniz 2009). The 

peritoneal fluid for culture in Cinical Center Gilezers was not routinely sampled at patientsô bed 

with direct specimen inoculation into blood bottle cultures; usually the specimen is transferred to 

laboratory first, which might influence the culture results (Alaniz 2009). The urine reagent strip test 

is not performed in Clinical Center Gailezers. All these factors could contribute to low incidence of 

SBP.  

The high index of suspicion as well as routinely performed early paracenhtesis would lead to 

an increase in numbers of SBP diagnoses as well as to reduced mortality from this condition. 
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The most common applied therapy regimes (ciprofloxacin and metronidazole or ceftriaxone) 

were not the first line recommended regimes by existing SBP management guidelines (EASL 

2010).  

Conclusions 

1. Incidence of SBP in liver cirrhosis patients was lower than anticipated, but the numbers of 

established SBP diagnoses tend to increase.  

2. Currently, full recommended diagnostic evaluation for SBP is performed in only 25% of 

patients.  

3. The tactics of establishment of SBP diagnosis are not strictly determined and we conclude that 

a uniform diagnostic algorithm is required. 
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Abstract 

Key words: Silent sinus syndrome, enophthalmos, hypoglobus, maxillary sinus 

Introduction : Silent sinus syndrome is a rare condition, characterized by spontaneous enophthalmos, hypoglobus in 

association with obstruction of the ostiomeatal complex (OMC) in absence of any signs of sinonasal disease. Negative 

pressure due to obstruction of OMC is assumed to cause a gradual collapse of maxillary sinus (MS), resulting in 

contraction of MS and deformity of orbital wall. Computed tomography (CT) is optimal imaging modality. The 

definitive treatment is surgical.  

Case description: A 25-year-old male presented at the Ophthalmology Emergency room with complaints of light 

discomfort, small subcutaneous hematoma under the left eye and sudden ñfall inò of the left globe. Complaints occurred 

suddenly at the waking up. Vision with best correction was 1.0, intraocular pressure was within normal limits. Light 

conjunctival irritation and full-blooded vessels were found in the lower vault of conjunctiva. Lower eyelid fold was 

vastly deeper than in the other eye. CT was performed and deformity of left MS with pathological content and bone 

defect in the upper-medial and posterior MS wall was found. Patient rejected further evaluation and treatment.  

Conclusions: Due to unconcerned attention to personal health condition patient did not proceed evaluation nor did 

receive treatment. It is predictable, that patient will seek medical care repeatedly if life quality deteriorating complaints 

join. 

 

Kopsavilkums 

AtslǛgvǕrdi: KlusǕ blakusdobuma sindroms, enoftalms, hipoglobuss, augġģokǸa dobums 

Ievads: KlusǕ blakusdobuma sindroms ir rets stǕvoklis, ko raksturo spontǕna acǕbola dislokǕcija uz mugurpusi un uz 

leju, kas saistǭta ar ostiomeatǕlǕ kompleksa obstrukciju bez pazǭmǛm, kas liecinǕtu par sinonazǕlu slimǭbu. OstiomeatǕlǕ 

kompleksa obstrukcija rada negatǭvu spiedienu, kas izraisa pakǕpenisku augġģokǸa dobuma sabrukumu un orbǭtas sienas 

deformǕciju. OptimǕla diagnostikas metode ir datortomogrǕfija. IzvǛles metode klusǕ blakusdobuma sindroma ǕrstǛġanǕ 

ir ǵirurǥiska terapija. 

Gadǭjuma apraksts: 25 gadus vecs vǭrietis vǛrsǕs Oftalmoloǥijas traumpunktǕ ar sȊdzǭbǕm par vieglu diskomfortu 

kreisǕ acǭ, nelielu zemǕdas hematomu zem kreisǕs acs un acǕbola dislokǕciju. SȊdzǭbas raduġǕs pamostoties no rǭta. 

IzmeklǛjot pacientu, redzes asums ar korekciju 1.0, intraokulǕrais spiediens normas robeģǕs. KreisǕs acs konjunktǭva 

viegli kairinǕta, pilnasinǭgi asinsvadi konjunktǭvas apakġǛjǕ velvǛ. KreisǕs puses apakġǛjǕ plaksta kroka dziǸǕka nekǕ 

otrǕ pusǛ. DatortomogrǕfijǕ vizualizǛ patoloǥisku kreisǕ augġģokǸa dobuma saturu un kaula defektus augġǛjǕ mediǕlǕ un 

mugurǛjǕ sienǕ. Pacients atteicǕs no tǕlǕkas izmeklǛġanas un terapijas. 

SecinǕjumi: Nekritiskas subjektǭvǕs attieksmes dǛǸ pacients atteicǕs no turpmǕkas izmeklǛġanas un terapijas. 

Paredzams, ka pacients varǛtu atkǕrtoti vǛrsties pǛc medicǭniskǕs palǭdzǭbas, ja pievienosies dzǭves kvalitǕti traucǛjoġas 

sȊdzǭbas. 

 

Introduction  

Silent sinus syndrome is a rare condition, which is characterized by spontaneous 

enophthalmos or posterior displacement of the eyeball within the orbit and hypoglobus ï downward 

displacement of the eyeball, that results in facial asymmetry (Lal, Stankiewicz 2015). Silent sinus 

syndrome is associated with obstruction of the ostiomeatal complex in the absence of any signs or 

symptoms of inflammatory sinonasal disease (Gomez et al. 2014). Ostiomeatal complex is a 

functional unit which represents pathway for ventilation and drainage of maxillary sinus, frontal 
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sinus and ethmoidal air cells (Standring 2016). Specific anatomic boundaries of ostiomeatal 

complex are not defined, but it refers to structures placed between medial orbital wall and middle 

turbinate ï ostia of maxillary sinus, frontal sinus and anterior ethmoidal cells, uncinate process, 

semilunar hiatus and ethmoid infundibulum (Som et al. 2011). 

Negative pressure within maxillary sinus due to obstruction of ostiomeatal complex is 

assumed to cause a gradual collapse of the maxillary sinus, resulting in contraction of maxillary 

sinus, deformity of orbital wall and increased orbital volume (Gomez et al. 2014).  

Maxillary sinuses are pyramid-shaped paranasal sinuses, which are located within maxillary 

bones. The roof of the maxillary sinus is also orbital floor (Drake et al. 2015), The air from 

maxillary sinus is resorbed in the presence of obstruction of ostiomeatal complex. That results in 

formation of negative pressure within the maxillary sinus, which incites deformation of maxillary 

sinus by curving inwards of maxillary walls (Cobb et al. 2011). Since upper maxillary wall is 

shared with orbit, deformation of it and contraction of maxillary sinus is followed by increase in 

orbital volume. Given that, coherent displacement of eyeball ensues. Because of periorbital swelling 

after collapse of maxillary sinus wall, enopthalmos and hypoglobus may not appear promptly. The 

degree of enopthalmos correlates with orbital volume ratio (Choi, Kang, Gu 2016). 

Possibly, the first case of maxillary sinus opacification and atelectasis was reported by 

Montgomery in 1964. As a syndrome, Silent sinus syndrome was firstly described in 1994 by 

Soparkar et al., when clinical and pathological features of Silent sinus syndrome were characterized 

(Ferro et al. 2016). 

Computed tomography is optimal imaging modality when Silent sinus syndrome is suspected. 

Computed tomography reveals hypoplastic opacified maxillary sinus with internally retracted antral 

walls. Also, caudal displacement of orbit contents is found due to depression of orbital floor 

(Gomez et al. 2014).  

The treatment of Silent sinus syndrome requires multidisciplinary approach. Definitive 

treatment for Silent sinus syndrome is always surgical. The first objective of surgical treatment is to 

provide appropriate aeration of maxillary sinus by establishing a drainage route. Ventilation is 

restored by removal of obstruction and enlarging the antral ostia. When the drainage route is 

created, no subsequent volume loss ensues (Cardesin et al. 2013). The second objective is to renew 

the structure of orbit, to restore position of the globe. There are reports of re-expansion of orbital 

floor with some improvement of malposition of globe in patients who had undergone endoscopic 

sinus surgery alone, but improvement seldom corresponds to state before the disease (Korn 2017). 

Case presentation 

A 25-year-old Caucasian male, with no known allergies or significant respiratory medical 

history, presented at the Ophthalmology Emergency room with complaints of light discomfort, 
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small subcutaneous hematoma under the left eye, sudden ñfall inò of the left eyeball and feeling of 

slight vision blurring in the left eye. Complaints occurred suddenly at the waking up and lasted for 

two days until patient sought medical advice. There was neither improvement nor worsening of the 

complaints in those two days.  

Patient had myopia in both eyes and astigmatism in the left eye. Vision in the right eye was 

0.3 without correction and 1.0 corrected with 1.25 diopters of myopia. Vision in the left eye was 0.3 

without correction and 1.0, corrected with 1.0 diopters of myopia and with 1.0 diopters of 

astigmatism at an angle of 175 degrees. Vision acuity was tested using the LogMAR chart.  

Intraocular pressure was within normal limits. Intraocular pressure in the right eye was 12.3 

mmHg and 11.7 mmHg in the left eye. Intraocular pressure was detected using rebound tonometry 

(Icare device). 

On physical examination eye gaps were symmetric. Left lower eyelid fold was vastly deeper 

than in the right eye (fig. 1). Left eye was 18 prism diopters (Pd) exotropic. Right pupil light reflex 

was central, but left pupil light reflex was located by the inner pupil margin.  

Eye movements were normal and unpainful in all positions of the gaze. The left upper eyelid 

was slightly restricted in the downgaze (fig. 2). 

 

 

Figure 1. Deeper left lower eyelid fold (Evita Leikarteôs personal archive) 

 

 

Figure 2. Restriction of the left upper eyelid in the downgaze  

(Evita Leikarteôs personal archive) 

 

The ability of convergence was normal. Pupils were round and symmetric, reaction to light 

was normal. Color vision was normal in both eyes. Color vision was tested using the Ishihara color 

plates.  
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Biomicroscopic examination was performed in both eyes. Light conjunctival irritation and 

full -blooded vessels were found in the lower vault of conjunctiva in the left eye. There were not any 

signs of irritation in the right eye. Corneas both, in the right eye and in the left eye, were smooth 

and glossy. The depth of anterior chambers was symmetrical and normal in both eyes. Contents of 

anterior chambers were clear in both eyes. There were no pathological changes found in irises. 

Lenses were transparent, with no opacities.  

Pupils were dilated with Tropicamidum 5 mg/ml (Mydriacil 5 mg/ml) eye drops to evaluate 

the corpus vitreum and fundus oculi. There were no pathological changes in corpus vitreum found 

after dilatation of pupils. In fundus oculi examination, optic nerve heads were yellow-orange, with 

clear margins. Cup-to-disc ratio was symmetric in both eyes and about 0.3. Neuroretinal rim was 

marked in all quadrants of the optic nerve head, having its thickest portion inferiorly, then 

superiorly, then nasally, with the thinnest portion being temporally. There were no pathological 

changes in macula or periphery of retina. Blood vessels were usually filled and with usual caliber, 

course and convolution. 

Computed tomography was performed to assess orbit and paranasal sinuses. Deformation of 

the left maxillary sinus with bone defects in the upper-medial and posterior antral walls was found 

(fig. 3). Computed tomography also demonstrated pathologic content with air inclusions within the 

left maxillary sinus, either blood or pus (fig. 4). Coronal scan showed increased orbital volume on 

the left side (fig. 5). Mucosal thickening of the left frontal sinus and left sphenoidal sinus and 

content in ethmoidal air cells were also found as well as hyperplastic mucosa in the right maxillary 

sinus. 

Both eye globes were symmetric with preserved contours. Trapped air was found in 

peribulbar space of the left eye. 

 

 

Figure 3. Deformation of left maxillary sinus walls (Archive of Department of Diagnostic 

Radiology, Clinical Centre ñBikerniekiò, Riga East Clinical University Hospital)  
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Figure 4. Pathologic content within left maxillary sinus (Archive of Department of Diagnostic 

Radiology, Clinical Centre ñBikerniekiò, Riga East Clinical University Hospital)  

 

 

Figure 5. Increase in left orbital volume (Archive of Department of Diagnostic Radiology, 

Clinical Centre ñBikerniekiò, Riga East Clinical University Hospital)  

 

Discussion 

The prevalence of Silent sinus syndrome is unknown, therefor it is difficult to evaluate the 

role of gender and age. In most reports occurrence of the Silent sinus syndrome is described in adult 

patients. However, some cases of children patients have also been reported (Chang, Truong 2014). 

In case series reported by Babar-Craig et al. (2011) patients age ranged from 14 to 79 years with the 

average age of 40.6 years. Case series of patients age ranging from 11 to 70 years with the average 

age of 43.1 years have been reported by Wise et al. (2007). The youngest patient of the Silent sinus 

syndrome described in literature is 7 years old (Chang, Truong 2014). 

Pathophysiology for chronic maxillary atelectasis due to symptomatic sinonasal disease and 

Silent sinus syndrome is shared. Nevertheless, when patients present with symptomatic 

rhinosinusitis, contraction of maxillary sinus is usually diagnosed timely due to complaints of 
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congestion, sinus headache or facial pain. Asymptomatic patients are usually related to the Silent 

sinus syndrome (Gomez et al. 2014). 

Enopthalmos and hypoglobus are not pathognomic signs of the Silent sinus syndrome. The 

diagnosis is based on clinical suspicion and is affirmed by means of radiological imaging ï coronal 

and axial computed tomography scans of paranasal sinuses and orbit. Other possible explanations 

such as chronic rhinosinusitis, facial trauma, previous sinonasal surgery should be ruled out to 

confirm the diagnosis of the Silent sinus syndrome (Hira et al. 2004). 

To treat the obstruction of the ostiomeatal complex and restore ventilation of the sinus, 

functional endoscopic sinus surgery is performed but opinions for management of the enopthalmos 

differ (Sesenna et al. 2010). There are some reports of spontaneous retraction of orbital floor and 

natural resolution of enopthalmos after functional endoscopic sinus surgery (Vander Meer et al. 

2001).  

To elucidate endoscopic sinus surgery effect on the postoperative size of affected sinus, 

Chang and Truong (2014) measured and analyzed height and width of maxillary sinuses. Before 

surgery height and width of the affected sinus was 61% and 48% of corresponding sizes of the 

normal sinus. After maxillary antrostomy the height and width of the hypoplastic maxillary sinus 

increased to 77% and 58% respectively (Chang, Truong 2014). However, most reports suggest that 

both, sinus surgery and orbital reconstruction, are necessary. The reconstruction of orbital floor may 

be performed as a single-stage operation, as well as double-stage operation, where reconstruction of 

orbital floor follows sinus surgery after two months (Sesenna et al. 2010). 

Uncinectomy may be performed in diverse ways. Maxillary sinus ostium seeker is introduced 

just behind the uncinate process, to relocate the free edge anteriorly and outwardly bewaring of 

injury of lamina papyracea. Then the uncinate process is removed in push-pull fashion. After 

removal of the uncinate process, natural maxillary ostium is identified and subsequently enlarged to 

complete maxillary antrostomy (Lal et al. 2015). 

Treatment of eye globe displacement is achieved by replenishing orbit with implants likewise 

management of fractures of orbital wall. Surgical correction of orbital floor deformity may be 

performed with multiform biomaterials (Sesenna et al. 2010). Implants including autologous bone, 

porous polyethylene, hydroxyapatite, and titanium mesh are available (Hung et al. 2017). A lateral 

canthotomy and inferior cantholysis promotes broad exposure of the orbital wall when combined 

with the transconjunctival incision. Lateral canthotomy and inferior cantholysis may not be 

necessary for patients with laxity of the lower eyelid. The dissection is continued in a preseptal 

plane to expose the arcus marginalis. Further inferior oblique muscle is disinserted, and after 

elevation of the periosteum, orbital floor is assessed and implant is placed in the subperiosteal 
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plane. Reinsertion of inferior oblique muscle follows, conjunctiva and lateral canthal closure is 

performed (Korn et al. 2017). 

Conclusion 

In this article, clinical and radiological findings of the Silent sinus syndrome have been 

reviewed. Silent sinus syndrome is a rare condition, which is characterized by spontaneous 

enophthalmos and hypoglobus, and resultant facial asymmetry. In most cases patients present at 

Ophthalmology departments, because of facial (ocular) asymmetry and with no symptoms 

corresponding sinonasal disease, as it was described in this clinical case. In some cases, patients can 

also seek medical advice at Otorhinolaryngology department. Silent sinus syndrome should be 

differentiated from chronic rhinosinusitis, also previous surgery or facial trauma should be ruled 

out. Diagnosis of this condition is based on clinical suspicion, but confirmation with computed 

tomography imaging is indispensable. The definitive treatment for Silent sinus syndrome is 

surgical.  

Unfortunately, due to unconcerned attention to personal health condition aforementioned 

patient did not proceed evaluation nor did receive treatment. It is predictable, that patient will seek 

medical help repeatedly, when the symptoms will worsen or complications, for example diplopia, 

will joi n. 
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Abstract 

Key words: Magnetic Resonance Urography, CHOP-fMRU, Congenital Anomalies of the Kidneys and Urinary tract 

Introduction: Congenital anomalies of kidney and urinary tract (CAKUT) accounts for up to 40% of pediatric end 

stage renal disease. Functional magnetic resonance imaging (MRU) is one of the precise method detecting CAKUT. 

Aim: To assess Inter-rater Reliability (IRR) between two evaluators in newly implemented kidney function software 

CHOP-fMRU in Childrenôs Clinical University Hospital, and detect kidney morphological abnormalities. 

Materials and Methods: 29 paediatric patients with hydronephrosis (HN) who underwent MRU were included. Patient 

age, gender, renal pelvis diameter (RPD), parenchymal thickness (PT), diameter of ureters (DU), grade of HN were 

recorded. Measurments of renal and calyceal transit time and differential renal function were performed by two 

evaluators using CHOP-fMRU. IRR was assessed using Interclass Correlation Coefficient (ICC). 

Results: Grades of HN were assessed as I, III and IV grades, being 3.4%, 51.7%, 44.8%, respectively. Bilateral, 

unilateral right and left kidney pathology detected in 17.2%, 24.1%, 58.6%, respectively. Morphological diagnoses 

detected: UPJ and UVJ obstruction, duplex collecting system, kidney rotation anomalies, horseshoe kidney, cystic 

anomalies. The mean RPD was 2.19 cm; mean dilatated DU=1.54 cm; mean PH=0.42 cm. ICC results were detect close 

to value 1 in all measurements (0,67-0,97), p < 0,05. 

Conclusions: MRU provides high quality morphological and functional assessment in paediatric uroradiology without 

ionizing radiation. CHOP-fMRU measurements can be safely performed by evaluators with various experiences in 

radiology. 

 

Kopsavilkums 

AtslǛgas vǕrdi: MagnǛtiskǕs rezonanses urogrǕfija, CHOP-fMRU, Iedzimtas nieru un urǭnceǸu patoloǥijas 

Ievads: 40% terminǕlas nieru mazspǛjas izmesls bǛrniem ir iedzimtas nieru un urǭnceǸu patoloǥijas. FunkcionǕlǕ 

magnǛtiskǕs rezonanses urogrǕfija (MRU) ir viena no precǭzǕkajǕm metodǛm ġo patoloǥiju diagnosticǛġanǕ. 

MǛrǵis: BǛrnu KlǭniskǕs UniversitǕtes slimnǭcǕ jaunieviestas metodes CHOP-fMRU noteikt starpvǛrtǛtǕju ticamǭbu 

(IRR) divu vǛrtǛtǕju mǛrǭjumiem, noteikt morfoloǥiskǕs patoloǥijas. 

MateriǕli un metodes: PǛtǭjumǕ iekǸauti 29 pacienti ar hidronefrozi (HN), kuriem veikts MRU izmeklǛjums. Noteikti 

pacientu demogrǕfiskie dati, nieres bǸodiǺas AP izmǛrs, parenhǭmas biezums (PB), urǭnvadu diametrs (UD), 

hidronefrozes pakǕpe. Divi vǛrtǛtǕji noteica nieru un kaliļu caurplȊdes laiku, nieru diferenciǕlǕs funkcijas mǛrǭjumus, 

pielietojot CHOP-fMRU programmatȊru. IRR tika noteikts, pielietojot starpklaġu korelǕcijas koeficientu (ICC). 

RezultǕti: Noteiktas I, III, IV pakǕpes HN, attiecǭgi 17.2%, 24.1%, 58.6%. MorfoloǥiskǕs diagnozes: UPS obstrukcija, 

UVS obstrukcija, dubultniere, nieru rotǕcijas anomǕlijas, pakavveida niere, nieru cistiskas patoloǥijas. VidǛjais AP 

izmǛrs ï 2,19 cm, vid. dilatǛta UD ï 1,54 cm, vid. PB ï 0,42 cm. ICC rezultǕti pietuvojas vǛrtǭbai 1 (0,67-0,97), p<0,05. 

SecinǕjumi: MRU nodroġina precǭzu nieru morfoloǥisko patoloǥiju un nieru funkcionǕlo spǛju izvǛrtǛġanu izvairoties 

no jonizǛjoġǕ starojuma. CHOP-fMRU metode var tikt droġi pielietota vǛrtǛtǕjiem ar daģǕdu pieredzi radioloǥijǕ. 

 

Introdu ction 

Congenital anomalies of kidney and urinary tract (CAKUT) is a group of structural 

malformations that result from defects in their morphogenesis. CAKUT include pelviureteric 

junction obstruction (PUJO), ureterovesical junction obstruction (UVJO), multicystic dysplastic 

kidneys, single kidneys, vesicoureteric reflux and duplex systems (Mantan 2013). These anomalies 

cause obstructive uropathy which is blockage of urine drainage from the kidney, ureter, or bladder, 

localising in any level of urinary tract. The appearance of dilated or enlarged renal pelvis and 
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calyces is called hydronephrosis (HN), which is a symptom of obstructive uropathy (Mujoomdar 

2017).
 
As a result of the blockage, urine backs up into the kidneys, causing dilatation of the ureter, 

renal pelvis, and renal calyces, that can damage the kidney if not diagnosed and treated properly. 

CAKUT contributes to chronic kidney disease in approximately 45 ï 60 % of pediatric patients, 

which is irreversible kidney damage that can further progress to end-stage renal disease (Mantan 

2013). There is also a higher risk developing chronic and recurrent urinary tract infection (Masnata 

2015). 

CAKUT is also one of the main reasons of end-stage renal disease (ESRD), accounting for up 

to 40% of all end-stage renal disease cases in children (Masnata 2015). ESRD is a devastating 

disorder associated with need for renal dialysis and renal replacement therapy and predispose an 

individual to hypertension, impaired growth and cardiovascular disease, increasing excessive 

mortality and cardiovascular morbidity (Harambat 2011). 

Detection of HN and kidney abnormalities requires appropriate and reliable imaging method. 

Nowadays there are many methods for detecting kidney and urinary tract pathologies, for example, 

ultrasound, renal scintigraphy, voiding cystourethrography and intravenous urography, but everyone 

of these methods have some limitations. Ultrasound is an operator-dependant method, with 

sometimes difficult visualization of the end-ureter and method cannot visualize non-dilated ureter. 

Intravenous urography (IVU) predispose patient to the risk of contrast medium nephropathy and 

there is ionizing radiation used in IVU. Renal scintigraphy provides kidney functional analysis but 

presents with poor anatomical resolution, invasiveness and requires radiation exposure. Voiding 

cystourethrography is invasive and can be only helpful in vesicoeretherl reflux detecting 

(Hadjidekov 2011; Darge 2010). 

Magnetic resonance urography is a highly advanced imaging modality of the urinary tract in 

children, providing detailed visualization of varous morphologic abnormalities that are difficult to 

identify or fully evaluate by other imaging modalities, in addition it is non-ionizing and non-

invasive method (Jones 2011). MRU is also worthwhile method for early diagnosis of kidney and 

urinary tract pathologies, evaluation of renal tumors, as well as for operative planning and 

postoperative assessment (Dickerson 2015). In addition to the morphological imaging, MRU can be 

used to quantify the renal function, using postcontrast MR urography sequences and appropriate 

software, for example, CHOP-fMRU (Childrenôs Hospital of Philadelphia functional MR 

urography). 

CHOP-fMRU is a software, developed in pediatric radiology department in Childrenôs 

Hospital of Philadelphia by authors Dmitry Khrichenko and Kassa Darge, first time presented at the 

Annual Meeting of the Society of Pediatric Radiology (SPR), 2009 (Khrichenko 2009). CHOP-

fMRU offers estimation of different kidney quantitative parameters, such as renal and calyceal 



DAUGAVPILS UNIVERSITƐTES 59. STARPTAUTISKƐS ZINƐTNISKƐS KONFERENCES PROCEEDINGS OF  

RAKSTU KRƐJUMS THE 59th INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY  

 

54 

transit times (RTT, CTT), differential renal function based on two methods - based on the amount 

(volume) of enhancing renal parenchyma bilaterally (vDRF) and based on glomerular filtration of 

contrast material from the blood (Patlak method, pDRF). Quantitative parameters are useful in 

clinical work, particullary in pediatric urology, e.g. renal transit time shows potential acute kidney 

injury if the calyceal transit time is delayed asymmetrically. Renal transit time shows if there is 

urinary tract system obstruction, e.g. system is obstructed and decompensated if the RTT is > 490 

seconds, there is compensated system obstruction if the RTT is between 245 ï 490 s, if the transit 

time is less than 245 s, the system is considered nonobstructed. Assessed differential renal function 

is the most basic and important functional ability of MR urography, showing split renal function 

based on the generated Patlak numbers (a potential indicator of the glomerular filtration rate (GFR)) 

(Dickerson 2015).  

CHOP-fMRU requires manual segmentation of aorta and parenchyma of both kidneys 

(detecting pDRF and vDRF), as well as manual locating of slice when contrast is first clearly visible 

in the collecting system (detecting CTT) and locating of slice when contrast is first clearly visible in 

the ureter below the kidney (detecting RTT). Despite some manual procedures, method is 

characterized as user-friendly, fast method, which is easily operated by the average radiologist or 

MR technician at the same time providing comprehensive automated functional analysis 

(Khrichenko 2009). 

Functional MR urography (fMRU) provides comprehensive functional data that can be 

subject to variability. To interpret the results of newly implemented method CHOP-fMRU in 

clinical work, it is crucial to know inter-rater variability of the quantitative kidney functional 

parameters. 

Aim of the study 

To assess inter-rater reliability (IRR) between two evaluators in newly implemented kidney 

function software CHOP-fMRU in Childrenôs Clinical University Hospital, and detect kidney 

morphological abnormalities. 

Materials and methods 

In this retrospective study 29 patients with previous diagnosed hydronephrosis who 

underwent magnetic resonance urography (MRU) June 2016 ï January 2017 were included. 

Inclusion criteria were patient who had MRU examination done and postcontrast T1-W sequence 

was appropriate for CHOP-fMRU analysis. We excluded patients after nephrectomy, patients with 

non-assessable function in CHOP-fMRU due to kidney trauma, inappropriate T1-W sequence and 

those whom contrast medium was not detected even in delayed postcontrast images. 

MR urography images were obtained using a combination of two basic approaches - MR 

hydrography and postcontrast MR urography. MRU exams were performed by 1.5T MRI system. 
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MR hydrography included imaging using different T2-weighted pulse sequences, e.g. coronal and 

sagittal fast spin echo (FSE), axial and coronal high-resolution T2-W fat-saturated, two-dimensional 

(2D) FSE, and three-dimensional (3D) FSE sequences. MR urography images used to create 3D 

reconstructions, including MIP (Maximum Intensity Projections) and volume rendered images. 

Postcontrast MR was performed after the administration of intravenous gadolinium-based contrast 

material and coronal postcontrast dynamic T1-W fat-saturated and delayed T1-W fat-saturated axial 

sequence with MIP reconstructions were accomplished.  

Clinical case with renal dystopia on coronal T2-W image (Figure A) and clinical case with 

megaureter on coronal T2-W image (Figure B) are shown in picture 1. Maximum-intensity 

projection image is shown on picture 2, C figure, duplex system of the left kidney on T2-W image 

is shown on picture 2, D figure. 

Patient preparation before examination included: 

- Intravenous hydration using Ringerôs solution as stated in the following formula: 4 ml/kg/hr for 

the first 10 kg of patientôs weight; 2 ml/kg/hr for the next 10 kg of patientôs weight; 4 ml/kg/hr 

for each kg above 20 kg patientôs weight. If the child is not to be sedated, hydration was 

peformed at a dose of 10 ml/kg 

- Furosemide treatment (0.5ï1 mg/kg, up to 20 mg; administered before or during MR 

urography) 

- Insertion of a Foley catheter is in the urinary bladder 

- Sedation or general anesthesia (all children under 7 years). 

After MR urography has been performed, intravenous gadolinium-based contrast medium 

(Omniscan), was used of a standard dose of 0.1 mmol/kg with a power injector at a speed setting no 

greater than 0.25 ml/s. 

 
 

Picture 1. Figures A and B 
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Picture 2. Figures C and D 

 

Functional analysis with CHOP-fMRU software was performed. Quantitative parameters as 

Calyceal Transit Time (CTT), Renal Transit Time (RTT), Volumetric Differential Renal Function 

(vDRF) and Patlak Differential Renal Function (pDRF) were measured by two evaluators - a board 

certified radiologist and the 6
th
 year medicine student using CHOP-fMRU software.  

Inter-Rater Reliabilty (IRR) for CTT, RTT, pDRF and vDRF was assessed using Interclass 

Correlation Coefficient (ICC) with CI of 95%, p value < 0.05 was considered statistically 

significant. ICC values were evaluated by commonly-cited cutoffs for qualitative ratings of IRR 

agreement with IRR being poor for ICC values less than 0.40, fair for values between 0.40 and 0.59, 

good for values between 0.60 and 0.74, and excellent for values between 0.75 and 1.0 (Hallgren, 

2012). 

Demographical patient data (age, gender) were assessed, as well as morphological parameters 

of kideny and urinary tract - anteroposterior renal pelvis diameter (RPD), parenchymal thickness 

(PT), diameter of ureters (DU), grade of hydronephrosis were recorded. 

Grade of hydronephrosis (HN) was assessed using Society for Fetal Urology (SFU) 

classification, where in grade 0 there is no dilatation of the renal pelvis or calyces. In grade 1 (mild 

HN), dilatation of the renal pelvis is seen without dilatation of the calyces and there is no 

parenchymal atrophy seen in the image. In grade 2 (mild HN) dilatation of the renal pelvis (mild) 

and calyces (pelvicalyceal pattern is retained) is seen with no parenchymal atrophy. In grade 3 

(moderate HN), moderate dilatation of the renal pelvis and calyces, also blunting of fornices and 

flattening of papillae and mild cortical thinning is seen. In grade 4 (severe HN), gross dilatation of 

the renal pelvis and calyces, which appear ballooned, loss of borders between the renal pelvis and 

calyces, as well as renal atrophy is seen as cortical thinning (Keays 2008). 

https://radiopaedia.org/articles/renal-pelvis
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Results 

The study included twenty boys and nine girls with median age of 1 year 1 month (range 25 

days ï17 years). Among all the patients, I, III and IV grade of hydronephrosis were assessed, being 

3.4%, 51.7%, 44.8%, respectively. Grade II of hydronephrosis was not detected. Bilateral HN 

detected in 17.2%, unilateral on the right and unilateral on the left side ï 24.1%, 58.6%, 

respectively. There were different morphological diagnoses detected in this study: ureteropelvic 

junction obstruction (8 cases), ureterovesical junction obstruction (1), duplex collecting system (4), 

kidney rotation anomalies (2), horseshoe kidney (4), cystic anomalies (2). 

Analyzing structural parameters of kidney and urinary tract, renal pelvis anterior-posterior 

diameter was measured in 35 segments, being dilated (mean RPD = 2.19 cm) in 33 (94.3 %) 

segments. In two segments (5.7 %) RPD was defined as ñretained RPDò, being in diameter < 1 cm. 

Thirty-six segments of ureters were analyzed, in 16 segments (44.4 %) there were dilatation of 

ureters found with mean DU of 1.54 cm; in 20 segments (55.6 %) there was no dilatation of ureters 

with mean diameter < 0.5 cm. Parenchymal thickness was measured in 36 segments, 31 (86.1 %) 

segment was thickened (mean size of PT was 0.42 cm), 5 segments (13.9 %) were defined ar 

Ăretained PTò, being 0.7 ï 1 cm thick. 

Summarising two evaluatorsô results of functional analysis quantitative parameters, results 

showed great Inter-rater Reliability (IRR) for all measured parameters - CTT, RTT, pDRF and 

vDRF with good and excellent values of ICC (0.67 ï 0.97) with high 95% CI, shown in Table 1. 

 

Table 1. IRR showing great agreement being Ăgoodò and Ăexcellentò  

based on ICC values (0.67ï0.97) 
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Discussion 

Functional magnetic resonance urography is a valuable imaging modality for assessing 

disorders of the pediatric urinary tract, including evaluation of the kidney functional parameters, 

using CHOP-fMRU. As the method is based on manual segmentation and localizing slices for CTT 

and RTT detection - obtained data can be subjected to variability. In this study, as the method is 

newly implemented, a board certified radiologist (the only specialist of this method in clinic) 

trained the 6
th
 year medicine student in performing measurements in CHOP-fMRU software that 

could partly make an impact on high ICC values (close to value 1) and could explain great inter-

rater reliability agreement. 

Due to above-mentioned facts, it would be important to organize practical classes together 

with board specialized radiologists who have experience using this method. 

There are many grading systems for classification of hydronephrosis nowadays, e.g. Society 

for Fetal Urology (SFU), Urinary Tract Dilatation (UTD) classification and others. Grading 

hydronephrosis is requisite for further therapy evaluation and management of the disease (surgery 

planning, need for another examination). SFU classification, which was used in this study, is based 

on two parameters: urinary tract dilatation and parenchymal thickness. Many authors claim SFU 

classification due to only 2 parametrs but it is still the most popular postnatal classification used for 

HN grading; there are some limitations of this classification: it is difficult to distinguish between 

segmental and diffuse parenchymal thinning (e.g. upper pole parenchyma is retained, lower pole 

parenchyma is thinner), also the difference between grade III and grade IV HN is not evident. 

Urinary Tract Dilatation classification is based on six parameters: APD of the renal pelvis, urinary 

tract dilatation, parenchymal thickness, parenchymal appearance, ureteral status and bladder status; 

in addition it is said that the UTD classification is valid in predicting surgical intervention, and 

dilatated ureter as a risk factor provides a preference to SFU classification (Hodhod 2015). As there 

are some limitations of SFU classification, UTD classification could be potentially preferable. 

Conclusions 

MRU provides detailed information according to kidney and urinary tract morphologic 

pathologies, it is non-ionizing method which is one of the most significant advantages in pediatric 

urology. CHOP-fMRU method provides with accurately kidney functional quantitative parameters 

which are useful in treatment planning. Functional magnetic resonance can offer comprehensive 

evaluation information in one examination, that would otherwise require multiple other imaging 

tests. 

As grade III and grade IV hydronephrosis were the most common grades, there is obvious 

necessity for early evaluation of these pathologies thus preventing complications of CAKUT such 
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as chronic kidney disease and end-stage renal disease. Society for Fetal Urology could be not the 

most preferable tool for grading of hydronephrosis. 

All assessed Interclass Correlation Coefficient results were close to value of 1, showing great 

inter-rater realibility (IRR) and conclusion can be made that CHOP-fMRU software can be safely 

performed by evaluators with various experience in radiology. 
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Abstract 

Coagulation tests and their correlation with post-operative bleeding that requires a reoperation 

in cardiac surgery 

Key words: Cardiac surgery, cardiopulmonary bypass, reoperation, INR, activated partial thromboplastin time, 

prothrombin index 

Introduction: Bleeding is a common cause for early reoperation in cardiac surgery with cardiopulmonary bypass 

(CPB). Increased postoperative bleeding is associated with more complications and higher morbidity.  

Aims: The aim of the study was to retrospectively analyse patient histories and identify if there was a correlation 

between blood loss intensity in early reoperated patients and platelet count (PLT), activated partial thromboplastin time 

(APTL), INR, fibrinogen (Fb), prothrombin index (PI), antithrombin III (AT III), activated clotting time (ACT), before 

or after cardiac surgery with cardiopulmonary bypass.  

Materials and methods: The materials used in this work were 46 cardiac surgery patient histories from the medical 

archives of a Clinical University Hospital. All operations were performed with a sternotomy approach and 

cardiopulmonary bypass. All patients were reoperated within 24 hours of the primary surgery. The coagulation tests 

under analysis were platelets, activated partial thromboplastin time, fibrinogen, prothrombin index, INR, antithrombin 

III, the activated clotting time. The period covered in this study was from January 1
st
 2015 until December 31

st
 2016. 

The study was done retrospectivly. The data was compiled using Microsoft Excel and analysed IBM Statistical Package 

for the Social SciencesÈ (SPSS) 22nd 

Results: From the coagulation tests, correlation was observed in APTT prior to surgery (p=0.05), prothrombin index 

after surgery (p=0.044) and activated clotting time after surgery (p=0.025).  

Conclusions: The coagulation tests that correlated with postoperative blood loss intensity, that is great enough to 

warrant a reoperation were APTT before and after the first surgery, and postsurgical prothrombin index and activated 

clotting time after surgery.  

 

Kopsavilkums 

KoagulǕcijas testi un to korelǕcija ar pǛcoperǕcias asiǺoġanas intensitǕti agrǭni reoperǛtiem sirds ǵirurǥijas 

pacientiem 

AtslǛgas vǕrdi: sirds ǵirurǥija, mǕkslǭgǕ asinsrite, reoperǕcija, INR, aktivǛtais parciǕlais tromboplastǭna laiks, 

protrombǭna indekss. 

Ievads: AsiǺoġana ir bieģs agrǭnu reoperǕciju cǛlonis kardioǵirurǥijas operǕcijǕs, kurǕs tiek izmantota mǕkslǭgǕ 

asinsrite. PastiprinǕta pǛcoperǕcijas asiǺoġana palielina gan komplikǕciju skaitu, gan mirstǭbu.  

Darba mǛrǵis bija retrospektǭvi analizǛt agrǭni reoperǛtu pacientu vǛstures un izpǛtǭt vai pastǕv korelǕcija starp asins 

zuduma Ǖtrumu jeb intensitǕti (ml/h) un trombocǭtu skaitu, aktivǛto parciǕlo tromboplastǭna laiku, INR, fibrinogǛnu, 

protrombǭna indeksu, antitrombǭnu III un aktivǛto recǛġanas laiku pirms un pǛc sirds operǕcijas mǕkslǭgajǕ asins ritǛ.  

MateriǕli un metodes: MateriǕli, kas tika izmantoti ġajǕ darbǕ, bija 46 sirds ǵirurǥijas pacientu vǛstures no klǭniskǕs 

universitǕtes slimnǭcas arhǭva. Visi pǛtǭjumǕ iekǸautie pacienti tika operǛti ar sternotomijas pieeju un mǕkslǭgo asins riti. 

Visi pacienti tika reoperǛti 24h laikǕ pǛc primǕrǕs operǕcijas. DarbǕ aplȊkotǕs koagulǕcijas analǭzes bija trombocǭtu 

skaits, aktivǛtais parciǕlais tromboplastǭna laiks, fibrinogǛns, protrombǭna indekss , INR, antitrombǭns III, aktivǛtais 

recǛġanas laiks. PǛtǭjumǕ analizǛtais laika posms bija no 2015. gada 1. janvǕra lǭdz 2016. gada 31. decembrim. PǛtijums 

tika veikts retrospektǭvi. Datu apkopoġana tika veikta Microsoft Excel, bet analǭze IBM Statistical Package for the 

Social Sciences (SPSS) 22 È 

RezultǕti: No aplȊkotajiem koagulǕcijas testiem korelǕcija tika novǛrota aktivǛtais parciǕlais tromboplastǭna laiks 

pirms operǕcijas rezultǕtǕ (p=0.05), protrombǭna indekss pǛc operǕcijas (p=0.044), kǕ arǭ aktivǛtais recǛġanas laiks pǛc 

operǕcijas (p= 0.025).  

SecinǕjumi: KoagulǕcijas testi, kas korelǛ ar pǛcoperǕcijas asiǺoġanas intensitǕti, kas ir pietiekami liela, lai tǕs 

ǕrstǛġanai pielietotu reoperǕciju bija pirms operǕcijas aktivǛtais parciǕlais tromboplastǭna laiks un pǛc operǕcijas 

protrombǭna indekss un aktivǛtais recǛġanas laiks. 
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Introduction  

Most open cardiac surgeries are performed with the help of cardiopulmonary bypass. During 

the two-year period that is examined in this study there were 2156 such operations in Latvia. That is 

according to the statistic bureau of the clinical university hospital. The most common reason for 

early reoperations in cardiac surgery patients is increased postoperative bleeding. According to 

literature reoperation because of bleeding is necessary for anywhere form 3,1% to 5,9% of patients 

that undergo open heart surgery with CPB. (Hall 2001, Ļan§dyov§ 2012) The most commonly used 

indications for re-explorative surgery are these three. One bleeding more than 500 ml within the 

first hour after surgery, more than 400 ml in each of the first two hours, 300 ml per hour the first 3 h 

or more than 1200 ml within the first 5h. Two if there is suspicion that the cause of the bleeding is 

surgical. Three a sudden massive bleeding. (Ļan§dyov§ 2012) 

Increased postoperative bleeding is associated with complications such as increased cost of 

healthcare, a longer stay in the intensive care unit and a longer over all stay in the hospital. These 

patients also need more transfusions of blood components like erythrocytes, fresh frozen plasma 

and thrombocytes and more inotrope medication, for example epinephrine (Hall 2001, Moulton 

1996). Mortality is also greater in patients with increased postoperative bleeding, not just because of 

the re-exploration surgery, but also because of the transfused erythrocytes.  

Operations with CPB influence the coagulation system by decreasing thrombocyte functions 

by up to 50% and decreasing coagulation factors such as factor II, V, IX, X, XII meanwhile 

increasing fibrinolysis. (Shore-Lesserson 2015) Changes like these can be observer using 

coagulation tests that are a standard before any type of surgery.  

The aim of the study 

The aim of the study was to retrospectively analyse patient histories and identify if there was 

a correlation between blood loss intensity in early re-operated patients and platelet count, activated 

partial thromboplastin time, INR, fibrinogen, prothrombin index, antithrombin III, activated clotting 

time, before or after cardiac surgery with cardiopulmonary bypass.  

Materials 

Materials used in this study were 46 patient histories from the hospital archive. With the help 

of the statistics bureau all patients that met the study criteria in the time span of two years (2015-

2016) were selected.  

The inclusion criteria where patients above the age of 18, that were operated using CPB and 

the operation approach was a sternotomy, all patients were re-operated because of increased 

bleeding from the draining chest tubes. Exclusion criteria were patients that had a heart tamponade, 

patients that were re-operated after more than 24h after the primary cardiac surgery and patients 

whose histories were not available.  
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The obtained information was patient sex, age, time, length and type of surgery, CPB time, 

post-surgical blood loss and time until the second surgery. PLT, APTT, Fb, PT, AIII values before 

and after the first surgery and ACT numbers were assessed before and after CPB. The bleeding 

intensity or speed was expressed as ml/h and was calculated using the information about operation 

times and volume of blood lost thru the chest tubes. The time from the end of the primary surgery 

till the time of the beginning of the redo operation was used in calculations. The anaesthesia time 

was not included.  

Methods  

The data was compiled using Microsoft Excel and analysed IBM Statistical Package for the 

Social SciencesÈ (SPSS) 22
nd

. All  date is represented as the median value Ñ interquartile range 

(75%-25%). The nonparametric test Spearman's rho was used to asses if there was a correlation 

between the bleeding intensity and the values of the coagulation tests. Significance level p>0.05 

(Arhipova 2006) 

Results Ο 

Patient demographic data. Of 46 patients 32 (70%) were male and 14 (30%) were female. The 

age of the population 70Ñ13,5 years (Min 43 and Max 83 years). Operation data. 18 patients had 

heart valve surgery that includes valve replacement or valve plasty. 15 patients had myocardium 

revascularisation with coronary artery bypass grafting. 13 patients had operations that were either a 

mix of the first two or an operation that included the ascending aorta.  The length of the operations 

was 3:12 Ñ 1:22 h and the length of CPB was 97Ñ49 min. Time from the primary surgery until the 

re-operation was :30Ñ4:42h (MIN 1:10. MAX 18:55 h ) The volume of blood lost was 1008Ñ303 ml 

(Min 250. Max 1930 ml). The calculated bleeding intensity was 152Ñ 106 ml/h (min 51, MAX 

1037 ml/h). 

 

Table 1. Coagulation test results 

 
Name and unit of 

measurement 
N 

Reference 

interval  
Values 

MIN/MAX 

values 

Patients, that were within 

the normal range 

PLT before Op 10x9/L* 46 150-410 200Ñ91 13/356 72% 

PLT after Op 10x9/L* 32 150-410 132Ñ61 34/214 41% 

APTL  before Op sec* 44 32-42 34Ñ5 26/71 71% 

APTL after Op sec* 25 32-42 35Ñ8 28/89 56% 

PI before Op %* 46 80-120 91Ñ24 55/121 67% 

PI after Op %* 25 80-120 86Ñ17 86/111 64% 

INR before Op* 46 0.8-1,2 1Ñ0.1 0.9/1,3 98% 

INR after Op* 25 0.8-1,2 1,1Ñ0.2 1/1,4 96% 

Fb  before Op g/L* 42 2-4 3,1Ñ0.95 1,2/4,8 79% 

Fb  after Op g/L* 25 2-4 2,5Ñ0.6 1,6/3,4 100% 

AT III before Op%* 30 80-120 104Ñ24 104/133 80% 

AT III  after Op %* 20 80-120 78Ñ13 59/95 50% 

ACT before Op sec* 21 70-180 137Ñ38 94/168 100% 

ACT after Op sec *  44 70-180 129Ñ12 100/180 100% 

* reference interval (Balode 2008). N- number of values.  
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The coagulation test that correlated with blood loss ml per hour were before surgery APTT 

(p=0.037, correlation coefficient 0.416) and postsurgical PI (p=0.044, correlation coefficient -

0.406) ACT (p=0.042, correlation coefficient 0.337). 

 

 

 

 

 

 

 

 

Figure 1. The correlation between 

APTT and the postoperative 

bleeding intensity 

 

 

 

 

 

 

 

 

 

 

Figure 2. The negative 

correlation between PI values 

and the postoperative bleeding 

intensity 

 

 

 

 

 

 

 

 

 

Figure 3. The correlation 

between ACT and the 

postoperative bleeding intensity 
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Conclusions 

The coagulation tests that correlated with postoperative blood loss intensity, that is great 

enough to warrant a reoperation were APTT before and after the first surgery, and postsurgical 

prothrombin index and activated clotting time after surgery.  
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Abstract 

Importance of obstetric ultrasonography in prenatal screening 
Key words: prenatal diagnostics, trisomy, amniocentesis (AC), chorionic villus sample (CVS), ultrasonography (USG) 

Introduction:  In Latvia, pregnant women undergo first trimester prenatal screening, which includes biochemical 

analysis and obstetric USG. In first trimester, it canôt always detect fetal anatomical pathologies, because of that 2
nd

 

trimester USG should be done.  

Aim:  To evaluate the findings of US during the 1
st
 and 2

nd
 trimester screening, to compare the results of diagnostic 

procedures performed due to USG findings. 

Materials and methods: In the research group (N=174) were included women, who had done AC or CVS and had 1
st
 

and 2
nd

 trimester USG. Data were processed with SPSS22 programs and Microsoft Excel 2013. 

Results: The average age is 32.96 years (SD= 6.254). In 13 cases, fetal structural anomaly was detected already in 1
st
 

trimester USG and 73 cases in 2
nd

. In 15 cases of 2
nd

 USG there was heart pathology. In 33.1% (n=42) 1
st
 trimester 

USG found no pathology, but it was found in 2
nd

 trimester (p<0.0005). The incidence of fetal chromosomal anomalies 

was 9.2% (N=16), normal genotype was in 147 cases (84.5%). 28 women had medical abortion. In 46.4% it was 

because of genetic disorder and in 53.6% due to anatomical anomalies. 

Conclusions: USG is extremely important in prenatal screening, especially when it is done in both trimesters, not to 

miss fetal pathology and timely do medical abortion.  

 

Kopsavilkums 

AugǸa ultrasonogrǕfijas nozǭme prenatǕlajǕ skrǭningǕ 
AtslǛgvǕrdi: prenatǕlǕ diagnostika, trisomija, amniocentǛze (AC), horija bǕrkstiǺu biopsija (HBB), ultrasonogrǕfija 

(USG) 

Ievads: GrȊtniecǛm LatvijǕ tiek veikts pirmǕ trimestra prenatǕlais skrǭnings, kas iekǸauj bioǵǭmiskǕs analǭzes un augǸa 

USG. PirmǕ trimestra USG ne vienmǛr var atklǕt augǸa anatomiskas patoloǥijas, tǕdǛǸ jǕveic otrǕ trimestra USG.  

MǛrǵis: IzvǛrtǛt augǸa ultrasonogrǕfijas atradni pirmǕjǕ un otrajǕ trimestrǭ,salǭdzinǕt diagnostisko metoģu 

rezultǕtus,kas tika veiktas balstoties uz USG. 

MateriǕli un metodes: PǛtǭjuma grupǕ (N=174) tika iekǸautas sievietes, kam tika veikta AC vai HBB un pieejami abu 

trimestru USG dati. Visi dati tika apstrǕdǕti SPSS 22 programmǕ un Microsoft Excel 2013.  

RezultǕti: VidǛjais vecums ir 32.96 gadi (SD= 6.254). 13 gadǭjumos augǸa anatomiska patoloǥija tika atklǕta pirmǕ 

trimestra USG, un 73 gadǭjumos - otrǕ trimestrǭ. 15 gadǭjumos otrǕ trimestra USG tika atklǕta sirds patoloǥija. 33.1% 

(n=42) gadǭjumu patoloǥija netika atrasta pirmǕ trimestra USG, bet atklǕjǕs otrǕ trimestra USG (p<0.0005). AugǸa 

hromosomǕlo patoloǥiju incidence ir 9.2% (n=16), normǕls genotips ir 147 gadǭjumos (84.5%). 28 sievietǛm tika veikts 

medicǭnisks aborts: 46.4% dǛǸ ǥenǛtiskas slimǭbas, un 53.6% dǛǸ anatomiskǕm anomǕlijǕm.  

SecinǕjumi: USG ir ǕrkǕrtǭgi svarǭga kǕ daǸa no prenatǕlǕ skrǭninga, it ǭpaġi pirmajǕ un otrajǕ trimestrǭ, lai savlaicǭgi 

atklǕtu augǸa patoloǥiju un sniegtu iespǛju izlemt par medicǭniskǕ aborta veikġanu. 

 

Introduction   

Every year an estimated 303 000 newborns die within 4 weeks of birth due to congenital 

anomalies (WHO 2016). Statistical data shows that 2ï3% of newborns in Europe have at least one 

congenital anomaly at birth. (Dolk et al. 2010). According to the last Latvia data of new-born 

morbidity rate, there was 5.7% of congenital malformations in 2015 (SDPC 2016). Congenital 

anomalies are an important cause of fetal, neonatal and child mortality and morbidity, accounting 

for 25ï30% of infant deaths in Latvia (SDPC 2016, Zǭle 2014). 

One of the main tasks of perinatal medicine is as early and accurately detects an abnormality 

of development. (Resta 1997). An early identification of the pregnancy at risk for fetal aneuploidy 

and anatomic defects gives an opportunity of earlier diagnosis by invasive procedures such as 
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chorionic villus sampling or amniocentesis. Also, prenatally diagnosed congenital anomaly allows 

parents to make an informed decision to interrupt or continue pregnancy and prepare for the birth of 

special child. Moreover, it makes termination of pregnancy less traumatic for couples, who choose 

this option (Nicolaides et al. 2004). 

With incorporation of prenatal screening for fetal aneuploidy into obstetrical practice over the 

past two decades, the first trimester screening has been shown to be an effective and reliable 

screening test for congenital anomalies (Driscoll et al. 2008). Pregnant women in Latvia undergo 

first trimester prenatal screening between 11 and 14 weeks (Legislation of the Republic of Latvia, 

Sexual and Reproductive Health Law 2002). It is non-invasive evaluation that combines a maternal 

blood-screening test with an ultrasound evaluation of the fetus to identify risk for specific 

chromosomal abnormalities, including Down syndrome (trisomy 21) trisomy 18, 13 and other 

congenital disorders, for example cardiac disorder (Jenkins, Lewis 2007). 

Each chromosomal anomaly is characterized by different abnormalities which form 

syndrome. In the first trimester ultrasound common, chromosomal anomalies are discovered 

because of increased nuchal translucency (fluid under the skin at the back of the fetal neck). 

(Snijders et al. 1998). In 21, 13, and 18 chromosome trisomy the nuchal translucency (NT) 

thickening achieves more than 2.5 mm. This parameter can also identify other chromosomal 

abnormalities and can be associated with major defects of the cardiovascular and skeletal system, 

and a wide range of genetic syndromes. Usually, the risk of a fetal chromosomal abnormality 

increases with higher nuchal translucency measurements (Nicolaides et al. 2002). 

To guarantee a good quality of NT measurement all sonographers performing fetal scans 

should be appropriately trained, the ultrasound equipment must be good quality. It is very important 

to perform NT measurement in appropriate gestation age. The optimal gestational age for 

measurement of fetal NT is 11 to 14 weeks (13 weeks and 6 days). The minimum fetal crown-rump 

length (CRL) should be 45 mm and the maximum 84 mm. It is a good practice to measure NT with 

the fetus in the neutral position (Bogota-Angel 2007). 

Another ultrasound markers that may be a sign of an underlying chromosomal abnormality are: 

¶ Absent nasal bone 

¶ Echogenic bowel 

¶ Pyelectasis 

¶ Ventriculomegaly 

¶ Shortened long bones (humerus,femur) 

¶ Echogenic intracardiac focus 

¶ Choroid plexus cysts (Bogota-Angel 2007).  

These markers are non-specific and in some cases maybe transient (Prefumo et al. 2006, The 

Genetics Team at The Credit Valley Hospital 2008, Renna et al. 2013). 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Driscoll%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=18197059
https://www.ncbi.nlm.nih.gov/pubmed/?term=Renna%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=24179631
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As first trimester US cannot detect all visual fetal anatomical pathologies, it is necessary to 

perform second trimester screening. As in the 1
st 

trimester, this prenatal screening consists of 

maternal serum testing and transabdominal ultrasonography (Rezeberga 2016). 

A second trimester prenatal US can reveal additional markers, which can increase a risk of 

fetal chromosomal pathology. It is used to screen for trisomy 21 and 18 as well as open neural tube 

defects. The second trimester ultrasound is performed between 18 and 21
+6 
weeksô gestation 

(Bogota-Angel 2007). During US scan, it is possible to assess fetal growth, a detailed investigation 

of the fetal anatomy, as well as diagnosis markers - nuchal translucency, nasal bone, femur and 

humerus length (Bega 2007, Rezeberga 2016). In fact, prenatal ultrasound at 18 to 20 weeks can 

detect major structural anomalies in approximately 60% of such cases (Gagnon 2009). If the 

abnormalities are present additional genetic counselling and invasive diagnostic procedures are 

necessary (Nicolaides et al. 2004, Gagnon 2009). In addition, if there are some large fetal anomalies 

in the brain, heart, lung, gastrointestinal tract, genital organs or the limbs, newborns need further 

surgery even when their karyotype is normal (Wilson 2002). 

There are many research made for evaluating the importance of screening and prenatal 

diagnosis. Relying on the data of EUROCAT ñPrenatal diagnosis of 18 selected congenital anomaly 

subgroups for registries with complete data from 2011 to 2015ò the total cases of anomaly 

(excluding genetic conditions) was 46532. 18189 (39.1%) of them were diagnosed prenatally. As 

about chromosomal anomaly, there was 9959 registered cases of which 7259 (72.9%) were 

diagnosed prenatally (EUROCAT 2016). 

Aim 

To evaluate the findings of ultrasonography during the first and second trimester screening 

and to compare the results of diagnostic procedures performed due to US findings. 

Materials and methods 

A total of 174 women, who underwent invasive diagnostic procedures- amniocentesis (AC) or 

chorionic villus sampling (CVS) in Riga Maternity hospital during years 2014 and 2015 and had 

existence of first and second trimester obstetric ultrasonography (USG) were included in the study. 

Women who had twin pregnancy were excluded from the study group. Data on USG findings, fetal 

genotype and pregnancy outcome were collected and processed, using SPSS 22 and Microsoft 

Excel 2013 software.  

Results 

A total of 174 women were included in the study, aged 17 to 44 years, and the mean age was 

32.96 years (SD=6.254). 

In 32 cases, fetal structural anomaly was detected already in first trimester USG. The 

frequency of fetal chromosomal anomalies after ultrasonography findings were as follows: 6.3 % 
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(N=2) for trisomy 21, 18.8% (N=6) ï trisomy 18, 6.3% (N=2) - trisomy 13, 18.8% (N=6) for other 

chromosomal anomalies (Figure 1) and normal chromosomal profile was found in 16 cases (50%).  

 

 
 

Figure 1. Frequency of fetal chromosomal anomalies after first trimester ultrasonography 

 

In 33.1% (N=42) of cases first trimester ultrasonography screening was found negative, but 

pathology was found in second trimester (p<0.0005). There were 10 cases of heart anomaly 

detected on second trimester screening USG. In most cases, it was combined with other 

pathologies, excluding one case of left ventricle hypoplasia and ventriculomegaly. Other 

pathologies found on USG were related to kidneys in 4 cases, bowels and abdomen in 10 cases, 

CNS (central nerve system) in 10 cases, skeletal in 9 cases, face in 4 cases and one case with 

multiple anomalies, esophageal atresia and umbilical vessels anomaly (Figure 2).  

 

 
 

Figure 2. Frequency of structural anomalies in second trimester screening 

 

82 women had pathological US findings at second trimester scr=13) of all cases termination 

of pregnancy was done due to chromosomal disorder and in 53.6%(n=15) of cases due to non-

chromosomal (monogenic, multifactorial etc.) pathology. 
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Discussion 

The main laws which determines medical abortion organization in Latvia is Sexual and 

Reproductive Law and Cabinet Regulation No 590 - Organizational Procedures for the Termination 

of Pregnancy. Medically indicated abortion can be done due to medical indications, including fetal 

pathologies, until 22 weeks of pregnancy (21 week and 6 days) after doctorôs council. All mother 

and fetal examination must be done and documented. As it takes time, all examination, including 

obstetrical USG, invasive diagnostic procedures should be done in time. The main reason in not to 

miss time when abortion can be done. As study results shows sometimes second trimester USG is 

done after 22 weeks of gestation. In 7 cases second trimester screening ultrasonography was made 

after 22 weeks of gestation. Law allows do abortion until 24 weeks of pregnancy, but these cases 

are included in perinatal mortality rates (Legislation of the Republic of Latvia 2002). 

Using obstetrical ultrasonography human factor should be taken in account. Because 

sometimes doctorôs conclusions are subjective. It is also depended on technical equipment. Also, 

due to embryological development during first trimester screening (11-13 weeks of gestation) not 

all organs and anatomical structures are already developed.  

Many studies have reported about the correlation of nasal bone (NB) presence-absence and 

trisomy 21 in the 1st trimester (Cicero 2005). Recently, nasal bone assessment in the 2
nd

 trimester 

for trisomy 21 screening has been started to be widely discussed and studied. Nasal bone length 

expressed as multiple of the median (MoM) seems to be a useful ultrasound marker for Down 

syndrome in 2
nd

 trimester fetuses with a high sensitivity and a low false-positive rate (Gianferrari 

2007). But isolated NB presence assessment in the 1
st
 trimester was not found to be effective in 

trisomy 21 detection. Combining this regimen with biochemical screening and NT measurement 

was suggested to be more effective. (Cicero 2003) 

Obido et al has also concluded that nasal bone length expressed as MoM seems to be a useful 

ultrasound marker for trisomy in 2
nd

 trimester, although the NB length assessment as MoM seems 

to be a more objective criterion than the assessment of presence or absence in the 1
st
 trimester 

(Obido 2007). 

Combining this marker with other US markers, including: nuchal fold, femur and humeral 

lengths, choroid plexus cysts, major fetal anomalies, echogenic bowel, pyelectasis, and hypoplastic 

ýfth digits, and biochemical markers could be more effective in screening (Odibo 2007). 

Wax et al during their study evaluated trisomy 21 screening performance of the 1st trimester 

combined screening followed by 2
nd

 trimester genetic US, and results have shown that 2nd trimester 

US after 1
st
 trimester combined screening may improve trisomy 21 detection at the expense of 

increasing screen-positive rates (Wax 2009). 
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Conclusions  

Study results shows that obstetric ultrasonography is extremely important in prenatal 

screening to detect fetal anatomical anomalies. Especially if using it in both first and second 

trimester. It is a part of prenatal screening as well as biochemical analyzes, maternal and family 

anamnesis.  

It is important to use both USG and biochemical prenatal screening to reach high sensitivity 

and specificity and detect fetal chromosomal and non-chromosomal disorders already during 

pregnancy and make medical abortion of woman and her family have such need, as well as to 

prepare for childbirth or think about intrauterine surgery opportunities, for example fetal spina 

bifida surgery. 

Results have shown not all fetal anatomical pathologies are seen in first pregnancy trimester. 

But majority of fetal chromosomal anomalies are already seen at 1st trimester USG. 

However, some markers for chromosomal aneuploidies can be found on 2nd trimester only and 

most of monogenic eening. 17% (N=14) of them had abnormal karyotype fetus and 83% (N=68) 

with normal karyotype. The frequency of fetal chromosomal anomalies was as follows: 6.1% (N=5) 

for trisomy 21, 3.6% (N=3) ï trisomy 18, 1.22 % (N=1) - trisomy 13, 6.1% (N=5) for other 

chromosomal anomalies. 

In 15 cases, structural heart pathologies were detected, from which the most severe was one 

case with left ventricle hypoplasia and ventriculomegaly.  

A total of 28 women had medical abortion because of fetal pathology, found by US. In 46.4% 

(n/multifactorial disorders with prenatal expressivity could not be found on 1st trimester.  

There is a need in prenatal care improvement, as not all pregnant women had undergone both 

trimester screening, including USG, which make difficult to evaluate prenatal screening. 

As study is associated with medical documentation analysis, there is were some difficulties, 

because not in all cases all needed medical data was available. There is a need to continue and 

expand study to get more accurate results and precise conclusions.  
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Abstract 

Association between angiotensin converting enzyme gene and arterial hypertension 

Key words: Angiotensin-I converting enzyme (ACE), insertion/deletion polymorphism, hypertension, diabetic 

hypertension 

Introduction:  Arterial hypertension (AH) is influenced by genetic, environmental and demographic factors. There are 

various studies showing controversial relation between Angiotensin-I converting enzyme (ACE) gene polymorphisms 

and AH. 

Aim:  To find the relationship between ACE gene polymorphism and AH in population of Latvia. 

Materials and methods: In retrospective study we included 100 patients with AH (AH group) in research group and 34 

patients in control group without AH from Pauls Stradins Clinical University Hospital. Blood pressure (BP), 

biochemical test results, treatment and comorbidities were analyzed for all patients. ACE gene genotypes of 

insertion/deletion (I/D) polymorphism were determined by using polymerase chain reaction (PCR). 

Results: The mean age in AH group was 59.5Ñ 8.73 years and in control group 55Ñ5.52 years. The prevalence of 

homozygous insertion (II), insertion/deletion (ID), and homozygous deletion (DD) genotypes were 23%, 41%, 36% in 

AH group and 20.6%, 52.9%, 26.5 % in controls (p>0.05). We analyzed comorbidities and identified diabetes mellitus 

(DM) group (n=16). It was found that there are difference in ACE genotype distribution in patient groups with and 

without DM (in DM group with genotype II was - 0%, ID ï 37.5%, DD - 62.5%, in non DM group ï genotype II - 

27.4%, ID ï 41.7%, DD ï 31%, p=0.016). 

Conclusion: There was not found association between ACE gene I/D genotypes or alleles and arterial hypertension. 

ACE gene DD and ID genotype could be a risk factor for diabetes mellitus development in arterial hypertension 

patients. 

 

Kopsavilkums 

Angiotenzǭnu konvertǛjoġǕ enzǭma gǛna polimorfisma saistǭba ar arteriǕlo hipertensiju  

AtslǛgvǕrdi: angiotenzǭna-I konvertǛjoġais enzǭms (ACE), insercija/delǛcija, hipertensija, diabǛtiskǕ hipertensija 

Ievads: ArteriǕlo hipertensiju (AH) ietekmǛ ǥenǛtiskie, vides un demogrǕfiskie faktori. Lǭdz ġim esoġajos pǛtǭjumos ir 

publicǛti daģǕdi dati par angiotenzǭna konvertǛjoġǕ enzǭma (ACE) gǛna polimorfismu saistǭbu ar AH. 

MǛrǵis: Noskaidrot ACE gǛna polimorfismu saistǭbu ar arteriǕlo hipertensiju Latvijas populǕcijǕ. 

MateriǕli un metodes: Restrospektǭvi pǛtǭjumǕ tika iekǸauti 100 pacienti ar AH (AH grupa) un 34 pacienti kontroles 

grupǕ bez AH no Paula StradiǺa KlǭniskǕs universitǕtes slimnǭcas. Visiem pacientiem tika analizǛts asinsspiediens (BP), 

bioǵǭmisko testu rezultǕti, kǕ arǭ bija pieejami dati par pielietoto ǕrstǛġanu un blakusslimǭbǕm. ACE gǛna 

insercijas/delǛcijas (I/D) polimorfisma genotipi tika noteikti izmantojot polimerǕzes ǵǛdes reakciju (PǴR). 

RezultǕti: VidǛjais vecums AH grupǕ bija 59,5 Ñ 8,73 gadi un kontroles grupǕ 55 Ñ 5,52 gadi. Prevalence homozigotas 

insercijas (II), insercijas/delǛcijas (ID) un homozigotas delǛcijas (DD) genotipiem bija attiecǭgi 23%, 41%, 36% AH 

grupǕ, un 20,6%, 52,9%, 26,5%, kontroles grupǕ (p> 0,05). AnalizǛjot blakusslimǭbas, tika izveidota grupa ar cukura 

diabǛta (CD) pacientiem (n = 16). Tika konstatǛts, ka pacientu grupǕ ar un bez CD ir atġǵirǭga ACE genotipu sadale 

(CD grupǕ ar II genotipu - 0%, ID - 37,5%, DD - 62,5%, grupǕ bez CD - II genotips - 27,4%, ID - 41,7%, DD - 31%, 

p = 0,016). 

SecinǕjumi: Netika atrasta statistiski ticama saistǭba starp ACE gǛna I/D genotipu vai alǛlǛm un arteriǕlo hipertensiju. 

ACE gǛna DD un ID genotips varǛtu bȊt riska faktors cukura diabǛta attǭstǭbǕ arteriǕlǕs hipertensijas pacientiem.  

 

Introduction  

The most frequent chronic disease dealt with by primary care physicians and other medical 

practitioners is hypertension, which affects approximately one quarter of the population in the 

world. (Weber 2014, Chockalingam 2006). 

mailto:erika.bitina@gmail.com
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National Heart, Lung, and Blood Institute described that hypertension is one of the primary 

risk factors for heart disease, stroke, kidney disease. Heart Foundation guideline for the diagnosis 

and management of hypertension in adults recommend to confirm the diagnosis of hypertension 

when a personôs systolic blood pressure is Ó140 mmHg or their diastolic blood pressure is Ó90 

mmHg, or both, on repeated examinations (Anderson 2016). 

Hypertension is classified as either primary (essential) hypertension or secondary 

hypertension. Primary hypertension pertains to the bigger number of cases, about 95% of adults 

with high blood pressure have primary hypertension (Weber 2014). Primary hypertension is the 

form of hypertension that by definition has no identifiable cause, although various genetic and 

environmental factors now being studied, with great attention paid to obesity, excessive salt 

consumption, and low levels of physical activity (Weber 2014). In studies described that 

approximately 30% of the interindividual blood pressure variability is assumed to be genetically 

determined (He 2013). 

Secondary hypertension accounts for about 5% of all hypertension. In secondary hypertension 

the cause of high blood pressure is other medical condition that can be identified and in some cases 

treated (Weber 2014). Chronic kidney disease, renal artery stenosis, pheochromocytoma, excessive 

aldosterone secretion, and sleep apnea are the main causes of secondary hypertension (Weber 

2014). Renin-angiotensin system (RAS) plays an important role in the regulation of blood pressure 

(Yim 2008).  

Angiotensin converting enzyme (ACE) is a zinc metallopeptidase which is extensively 

expressed on the surface of endothelial and epithelial cells. ACE is a component of RAS, and it 

converts angiotensin I to angiotensin II that have cellular grown and proliferating effect and is a 

potent vasoconstrictor. Angiotensin II is of central importance in hypertension, cardiac remodeling, 

heart failure and diabetes (Yim 2008, Taubman 2003, Sayed-Tabatabaei 2006).  

The ACE gene consists of 26 exons and spans 21 kb, on chromosome 17, one of most widely 

examined variations is a 287 bp DNA fragment insertion (I)/ deletion (D) variant in intron 16 

(Naresh 2009). 

In various studies was found that ACE gene polymorphism play significant role in 

hypertension (Gesang 2002, Haidari 2014), however there are various studies showing controversial 

relation between ACE gene insertion/deletion (I/D) polymorphisms and AH (Gupta 2009, Ishigami 

1995). In one snapshot review there was found that the deletion allele occurs in approximately 55% 

of the population and is associated with increased activity of the ACE enzyme (Gard 2010). They 

thought that it might be predicted that the D allele, might be associated with pathologies involving 

increased activity of the renin-angiotensin system. The D allele was associated with an increased 

risk of hypertension and many other diseases such as pre-eclampsia, heart failure, cerebral infarct, 
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diabetic nephropathy, encephalopathy, asthma, severe hypoglycemia in diabetes, gastric cancer and 

poor prognosis following kidney transplant (Gard 2010). 

Aim 

The aim of this study was to find association between ACE gene polymorphism and AH in 

population of Latvia.  

Materials and methods 

Study participants. In retrospective study we included 100 patients with AH and 34 patients 

without AH from Pauls Stradins Clinical University Hospital from 1/09/2016 - 17/02/2017. In AH 

group, we included patients with clinically confirmed diagnosis of AH according to European 

Society of Hypertension (ESH) guidelines (Table 1). 

 

Table 1. Definitions and classification of office blood pressure levels (mmHg) 

Category Systolic  Diastolic 

Optimal  <120 and <80 

Normal 120ï129 and/or 80ï84 

High normal 130ï139 and/or 85ï89 

Grade 1 hypertension 140ï159 and/or 90ï99 

Grade 2 hypertension 160ï179 and/or 100ï109 

Grade 3 hypertension Ó180 and/or Ó110 

Isolated systolic hypertension Ó140 and <90 

The blood pressure (BP) category is defined by the highest level of BP, whether systolic or diastolic. Isolated systolic 

hypertension should be graded 1, 2, or 3 according to systolic BP values in the ranges indicated. 

 

There were available data from all patients about blood pressure (BP), several biochemical 

test results such as serum creatinine, glucose level, serum cholesterol (total, low-density lipoprotein, 

and high-density lipoprotein cholesterol), triglyceride level, used treatment and comorbidities. 

Analyzing comorbidities there were patients with diabetes mellitus (DM) in group with AH (n=16) 

and in group without AH only one patient. Further we decided to include individuals into two 

groups ï with DM (n=16) and without (n=84) 

Blood samples collection. Approximately 2ml of venous blood was collected in a screw cap 

tube containing EDTA as anticoagulant and stored at +4ÁC until DNA isolation. DNA isolation was 

done using innuPREP Blood DNA Mini Kit  (Analytic Jena, Germany) spin columns according to 

manufacturer protocol. 

Genotyping of ACE gene I/D polymorphism. PCR was made accordingly to the protocol 

described before (Castellano 1995), used primer sequences are shown in Table 2. 
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Table 2. Primers for ACE gene Polymorphism (concentration 10 pmol/ɛl) 

 
Nr Name 5ô-3- direction Tm, ÁC Amplicon (bp) 

1 ACE_F3 GCC CTG CAG GTG TCT GCA GCA TGT 
55 

312 bp for D allele  

599 bp for I allele 2 ACE_R3 GGA TGG CTC TCC CCG CCT TGT CTC 

 

PCR product was analyzed in 2% agarose gel electrophoresis, 312 bp long fragment was 

identified as D allele and 599 bp as I allele (Figure 1). 

 

 
 

Figure 1. Agarose gel electrophoresis of PCR products for ACE I/D polymorphism. 

Lanes 1, 4, 7 and 10 show DD genotype; Lanes 2, 3, 6, 8, 11, 13 and 14 show DI genotype; 

Lane 5, 9, 12 and 15 shows II genotype 

 

Statistical analysis 

Data was analyzed using MS Excel and IBM SPSS version 22.0. Genotype frequencies in the 

patient and control groups were analyzed using the standard ɢ2 statistics test or Fisher exact tests. 

Correlations were explored using the Spearman rho test. Comparisons were performed with one 

way ANOVA test. The results were statistically significant when p value was < 0.05.  

Results 

The mean age in AH group was 59.5Ñ 8.73 years (minimal 38, maximal 83 years) and in 

control group 55Ñ5.52 years (minimal 44, maximal 65 years), difference was not statistically 

significant (p>0.05).  

There were unequal gender distribution between patient and control group ï in patient group 

were 46 males and 54 women, in control group ï 7 males and 27 women. There was not found 

statistically significant association between ACE genotype and gander in AH patient group 

(p>0.05). 

The prevalence of II, ID, and DD genotypes were 23.0%, 41.0%, 36.0% in AH patient group 

and 20.6%, 52.9% and 26.5 % in controls (p>0.05). 

Comparing biochemical data with BP there was found weak negative correlation between 

LDL and systolic BP (rs = -0.307, p=0.008) and between total cholesterol (TH) and systolic BP 

(rs=-0.351, p=0.007). Also we found positive correlation between glucose level and stage of AH 

(rs = 0.386, p=0.001). 

Analyzing DM association with ACE genotype it was found that there were different genotype 

distribution in DM group with AH (II genotype 0%, ID ï 37.5%, DD - 62.5%) comparing to non-

DM group (II genotype for 27.4%, ID ï 41.7%, DD ï31%; p=0.016).  



DAUGAVPILS UNIVERSITƐTES 59. STARPTAUTISKƐS ZINƐTNISKƐS KONFERENCES PROCEEDINGS OF  

RAKSTU KRƐJUMS THE 59th INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY  

 

76 

Analyzing the information regarding arterial hypertension therapy, we found out that 28 

patients was using triple therapy, 24 dual therapy and 29 monotherapy, 11 did not use any therapy 

at all and 8 patients couldn't provide data about their therapy. It was found that therapy with three 

antihypertensive drugs was used more frequently in patients with DD genotype comparing to DI 

and II genotype (DD ï n=12, 66.7% vs DI ï n= 5, 27.8% vs II- n=1, 5.6%, p=0.011). Further we 

analyzed frequency of antihypertensive agents use in different drug groups such as beta blockers, 

calcium channel blockers, diuretics, angiotensin-converting enzyme (ACEI) inhibitors and 

angiotensin II receptor antagonists, other groups within this study was not evaluated. Results 

showed that patients with DD genotype more frequently was using ACEI (p=0.019) (Table 3), while 

in other groups of medications such association was not found (p>0.05). 

 

Table 3. ACE gene polymorphism association to patients with ACE inhibitor therapy 

 
Genotype ACE-inhibitors usage  (n) ACE-inhibitors usage (%) p value 

DD 24  46.2% 

P=0.019 ID  15  28.8 % 

II  13  25% 

Total 52  100%  

 

There were not found statistical correlation between other clinical characteristics and ACE 

gene variants (p>0.05) (Table 4).  

 

Table 4. The association between ACE genotypes and the clinical characteristics  

in the study population 

 
Variables DD Homozygots Carriers of ID  II Homozygots P value 

BMI (kg/mĮ) 29.7 Ñ 3.9  28.6 Ñ 4.5 31.6 Ñ 5.3 >0.05 

Operating systolic BP (mmHg) 146.8 Ñ 17.1 142.1 Ñ 16.8 147.9 Ñ 13.7 >0.05 

Operating diastolic BP (mmHg) 87.6 Ñ 8.1 86 Ñ 7.2 88.5 Ñ 11.2 >0.05 

Data are presented as mean Ñ SE. Comparisons were performed with one way ANOVA test followed by the Tukeyôs 

test for multiple comparison. 

 

Discussion 

There are data in the literature that deletion polymorphism in the ACE gene is associated with 

elevated serum and cellular angiotensin converting enzyme levels, and II genotype has lowest 

enzyme levels comparing to other genotypes (Naresh 2009). In other study was assumed that 

genetically related factors could include inappropriately high activity of the RAS and the 

sympathetic nervous system, as well as susceptibility to the effects of dietary salt on blood pressure 

(Weber 2014). Various studies demonstrate association between ACE gene polymorphism and 

arterial hypertension, diabetes mellitus, kidney diseases (Wang 2015, Eman 2016, Ergen 2004).  
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Moreover now several classes of pharmacological agents which inhibits synthesis of 

Angiotensin II (angiotensin II-converting enzyme inhibitors) or blocks its action (angiotensin II 

receptor antagonists) are produced (Weber 2014) and in Brugt et al. study, they have suggested that 

the response to ACE inhibitors therapy may be influenced by genetic polymorphisms. Another 

studies approve that D allele of ACE gene confers a greater role in genetic variations underlying 

hypertension (Shanmuganathan 2015, Zhou 2013). Although, Gupta et al. reports that ACE I/D 

polymorphism is not a risk factor for the development of essential hypertension. In our study we 

also have not found association between ACE gene I/D genotypes or alleles and arterial 

hypertension. There is need to continue our study, because of small study population.  

Previous studies have indicated that the high angiotensin II level and low bradykinin level in 

the RAS related to insulin-resistance are risk factors for DM. Type 2 diabetes mellitus (T2DM) is 

multifactorial disease where environmental factors obesity, sedentary lifestyle and stress have 

strong influence (Yang 2006, Diapedia Collective 2014). There are studies, which described that 

DD genotype in the I/D polymorphism of the ACE gene is associated with T2DM (Yang 2006). 

Bhavani et al. data showed an association between ACE DD genotype and patient with hypertension 

and diabetes. They found that DD genotype was 1.2 times more common in hypertensive patients 

with diabetes compared with non-diabetic patients. Bhavani et al. suggested that DD genotype in 

patients with hypertension is associated with an increased susceptibility to diabetic complications, 

of which diabetic nephropathy is one of the most common. In many studies within different 

populations (Caucasians, Asians, etc), ethnicity was defined as a factor of tremendous importance in 

determining the role of ACE gene polymorphism in susceptibility to diabetic nephropathy (Rahimi 

2012). That is why, it could be useful to do further research and include new criteria in our patient 

form like urine sample to detect proteinuria and all related complications of T2DM to find out if 

there is an association between ACE gene polymorphism and diabetic nephropathy in Latvian 

population.  

Conclusions 

1. There was not found association between ACE gene I/D genotypes or alleles and arterial 

hypertension. 

2. ACE gene DD and DI genotype could be a risk factor for diabetes mellitus in arterial 

hypertension patients. 
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Abstract 

Metastatic clear cell renal cell carcinoma: a case report 

Key words: clear cell renal cell carcinoma, metastatic renal carcinoma, RCC 

The case report demonstrates a 50-year-old male with metastatic clear cell renal cell carcinoma, who regularly attends 

oncologist since 2009. Due to CT data patient had metastasis (MTS) in vertebrae L2, and he has received palliative 

actinotherapy (AT). Further investigations have revealed primary right side RCC. In 2010 patient had palliative right-

sided nephrectomy and histology revealed clear cell RCC with signs of severe intratumoral inflammation, grade 3 

according to Fuhrman. Patient received therapy with INF Ŭ-2a till April 2011. In March 2011 patient appeared with pain 

in left shoulder, MTS in the head of left humerus on skeletal scintigraphy and X-ray. Due to pain syndrome patient 

received AT and bisphosphonates was initiated. Because of negative dynamic of disease in May 2012 AT course was 

repeated. In September on X-ray pathologic fracture of left humerus without dislocation and on CT solitary MTS in left 

lung appeared. In January 2013 resection of proximal part of left humerus and endoprosthetics was performed, later 

therapy with Pazopanib was initiated. In November ï no data of disease progression, no pathologic findings in chest and 

abdomen, patient continues treatment with Pazopanib. In November 2016 patient had complete disease remission. 

 

Kopsavilkums 

Klǭniskais gadǭjums: metastǕtiska nieru gaiġo ġȊnu karcinoma  

AtslǛgvǕrdi: nieru gaiġo ġȊnu karcinoma, metastǕtiska nieru karcinoma, NK 

Klǭniskais gadǭjums demonstrǛ 50 gadus vecu vǭrieti ar metastǕtisku nieru gaiġo ġȊnu karcinomu, kas kopġ 2009. gada 

regulǕri apmeklǛ onkologu. CT tika atklǕtas metastǕzes (MTS) skriemeǸos L2 lǭmenǭ, un paliatǭva aktinoterapija (AT) 

tika uzsǕkta. TurpmǕki izmeklǛjumi atklǕja primǕru labǕs puses nieres karcinomu (NK). 2010. gadǕ pacientam tika 

veikta paliatǭva labǕs puses nefrektomija, un histoloǥiskǕ izmeklǛġanǕ tika atklǕta gaiġo ġȊnu NK ar intratumorǕlu 

iekaisumu, grade 3 pǛc Fuhrman. Pacients lǭdz 2011. gada aprǭlim saǺǛma terapiju ar INF Ŭ-2a. 2011. gada martǕ 

pacientam parǕdǭjǕs sȊdzǭbas par sǕpǛm kreisajǕ plecǕ. IzmeklǛjot pacientu, skeleta scintigrǕfija un Rtg uzrǕdǭja MTS 

kreisǕs puses humerus galviǺǕ. SakarǕ ar sǕpju sindromu pacients saǺǛma AT un bifosfonǕtus. 2012. gada maijǕ 

slimǭbas negatǭvas dinamikas dǛǸ AT kurss tika atkǕrtots. Septembrǭ Rtg uzrǕdǭja patoloǥisku kreisǕ humerus galviǺas 

lȊzumu bez dislokǕcijas, CT atklǕja atseviġǵu MTS kreisǕ plauġǕ. 2013. gada janvǕrǭ pacientam tika veikta kreisǕ 

humerus proksimǕlǕs daǸas rezekcija ar endoprotezǛġanu, vǛlǕk terapija ar Pazopanib tika uzsǕkta. Novembrǭ datu par 

slimǭbas progresiju nebija, patoloǥiskas atradnes krȊġkurvǭ un vǛdera dobumǕ netika konstatǛtas, pacients turpina 

saǺemt terapiju ar Pazopanib. 2016. gada novembrǭ pacientam tika konstatǛta slimǭbas pilna remisija. 

 

Introduction  

The most common type of kidney cancer is renal cell carcinoma (RCC). RCC is a 

heterogeneous group of tumors arising from the epithelium cells within the renal tubules (Moch 

2013). RCC accounts for about 3-4% of all adult malignancies (Pili et al. 2014). RCC is more 

common among men with the male-to-female ratio range between 1.5:1 and 2:1 (DeCastro et al. 

2008; DeVita et al. 2011). In 80% of the cases RCC occurs within the age 40 to 69 years with peak 

incidence in the sixth decade (Pascual et al. 2008). Utmost (about 70%) of the new cases of RCC 

occurred in countries with high levels of human development (Stewart et al. 2014). RCC mostly 

occurs in sporadic form, but in 2-4% cases it is heritable. Several autosomal dominantly inherited 

syndromes are associated with RCC, major are von Hippel-Lindau disease, hereditary 

leiomyomatosis and RCC, hereditary papillary renal cancer and Birt-Hogg-Dub® syndrome (Eble et 

al. 2004).  
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The most common histologic subtype of RCC is clear cell carcinoma, which accounts for 

70% to 80% of all RCC. Less common tumors are papillary (10ï15%), chromophobe (about 5%), 

and collecting duct (<1%) RCC (Deng and Melamed 2012; Stewart et al. 2014). Because of clear 

cell RCC very vascular stroma, haemorrhagic areas can frequently appear (Moch 2013). There is 

suggestion based on past immunohistochemical analyses that clear cell RCC are derived from the 

proximal tubules (Thoenes et꜡al. 1986). Due to the presence of necrosis some clear cell RCC may 

have a cystic appearance, and is associated with increased aggressivity of the tumors, but there also 

may be found genuine neoplastic cysts formed by RCC (Eble et al. 1998). In 3-5% RCC 

demonstrates sarcomatoid changes, which is associated with wider venous tumor extension and 

poor prognosis (Moch et꜡al. 2000; de Peralta-Venturina et꜡al. 2001; Rabbani et꜡al. 2004). Some 

RCC have intense inflammatory response with lymphocytic or neutrophilic infiltrate formation 

(Sconocchia et al. 2009) that predicts worse outcome (Morra et al. 2011). 

The most common path of clear cell RCC metastasizing is via the vena cava and its major 

sites of spread are lungs, bones, regional lymph nodes and liver (Pili et al. 2014). Less common is 

retrograde spread along the paravertebral veins, testicular or ovarian vein, intrarenal veins or along 

the ureter. Clear cell RCC is well known for its ability to metastasize even after 10 years or more. 

Regardless of the size, all clear cell tumors are considered to be malignant (Eble et al. 2004). 

Case report  

50-year-old male is regularly attending oncologist since 2009. Due to CT data patient had 

metastasis (MTS) in vertebrae L2, and he has received palliative actinotherapy (AT) 13 GY in 

2009. Further investigations have revealed primary right side RCC. In 2010 patient had consultation 

of oncourologist in Oncology Centre of Latvia and palliative right-sided nephrectomy was 

performed. Histology result: clear cell RCC with signs of severe intratumoral inflammation, grade 3 

according to Fuhrman. Patient received therapy with INF alpha-2a till April 2011, in dosage 3 ï 9 

MIU 3x/weekly. In March 2011 patient appeared with pain in left shoulder, MTS in the head of left 

humerus on skeletal scintigraphy and X-ray. Due to pain syndrome patient received AT (8 GY) and 

started therapy with bisphosphonates. Because of negative dynamic of disease, increasing of pain 

and MTS (40x66 mm) finding in the head of left humerus on X-ray, in May 2012 AT course was 

repeated (3 GY x 10). In September on X-ray pathologic fracture of left humerus without 

dislocation and on CT solitary MTS in left lung (19x23 mm) appeared. In January 2013 patient had 

consultation in the Hospital of Traumatology and Orthopaedics in Riga and resection of proximal 

part of left humerus and endoprosthesis with Delta Extend followed, later therapy with Pazopanib 

was started. In November ï no data of disease progression, no pathologic findings in chest and 

abdomen, patient continues treatment with Pazopanib. In November 2016 patient had complete 

disease remission. 
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Discussion 

In the study case of 50-year-old male with diagnosis of clear cell RCC is described, that 

corresponds with observations mentioned above that sporadic RCC is more common among men 

with peak incidence in the sixth decade. RCC remains primarily a surgical disease and without 

complete tumor excision cure is rarely achieved (Rini et꜡al. 2009; Kroeger et꜡al. 2014).  

Due to rich vascularization RCC has a high tendency to metastasize, lungs and bones are one 

of the most common sites of spread. In our case, the metastatic disease presented in the vertebrae 

L2, head of left humerus and lungs, which is quite usual metastatic site for clear cell RCC. 

Metastasectomy of a solitary lesion can provide quite high overall 5-year survival rate (35ï60%), 

but its benefit is tightly associated with the metastasis site. The good prognosis criteria for patients 

who are supposed to undergo surgery are solitary metastasis, metachronous metastasis with a free of 

recurrence period longer than 12 months, good health condition, and age under 60 years (Bigot et 

al. 2013). The time between metastasectomy and the last control was 3 years and patient was in 

complete remission, so relatively good prognosis may be expected. According to European 

Association of Urology guidelines it is recommended to perform nephrectomy combined with IFN 

in patients with metastatic renal cell carcinoma, who are in good performance status and suitable for 

operative treatment. Pazopanib in several clinical trials have been reported as safe and efficient in 

patients with advanced or metastatic RCC (Sternberg et꜡al. 2010), which was preferred treatment 

agent in our case. 

RCC grading is based on the microscopic morphology of tumor with hematoxylin and eosin 

staining, and the most widely used grading system is Fuhrman's grading system, which can be 

applicable to all types of renal cancer. In Fuhrman's original study nuclear grade occurred to be the 

most significant prognostic factor. It was observed that 5-year survival rate for grade 1 to 4 were 

64%, 34%, 31% and 10% (Fuhrman et꜡al. 1982). Later it was reported that there are correlation 

between Fuhrman's grade and tumor stage, size, venous tumor thrombi, as well as lymph node and 

systemic metastases (Ficarra et꜡al. 2009). Clear cell RCC are relatively large and are more likely to 

have high nuclear grade, what correlates with a compromised prognosis (Frank et꜡al. 2003; Lane 

et꜡al. 2007; Thompson et꜡al. 2009). If distant MTS occurs in RCC 5-year survival is 0-10% 

(Campbell et al. 2016). In our case, 6-year survival has been observed after histological finding of 

grade 3 clear cell RCC in patient with metastatic disease.  

Conclusion  

It is proven that pathologic stage of RCC is most important prognostic factor for cancer 

outcome. 5-year survival rate for grade 3 according to Fuhrman is 10%, but there also were reported 

cases with prolonged survival. Complete tumor excision is efficient in achieving of disease 

improvement. Pazopanib is effective in treatment of patients with metastatic RCC. 
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Abstract 

Antiretroviral therapy effect on pregnancy outcomes and complications in HIV i nfected patients 

Key words: HIV, pregnancy, antiretroviral therapy (ART) 

Introduction:  In 2016 HIV incidence in Latvia was 15.2:100 000 inhabitants. Till this year 54 vertical transmission 

(VT) cases have been reported. ART is used to reduce VT risk and considered to be safe during pregnancy. 

Aim:  Analyze the effect of ART during pregnancy on pregnancy complications, outcomes and neonatal period 

complications. 

Materials and methods: Retrospective analysis of 281 delivery histories (2010-2016) with diagnosis B20 ICD-10 in 

Riga Maternity hospital. Obtained data was statistically analyzed in MS Excel 2013 and IBM SPSS 22 programs. 

Results: There was no significant difference in pregnancy related complications between the groups (p>0.05). 

Receiving of ART were associated with choice of delivery type (p<0.0005). 60% of patients with vs 22% without ART 

had elective Caesarian section (CS); 25.9% vs 30% had emergency CS; 9.7% vs 44% had physiologic and 4.3% vs 4% 

had pathological vaginal delivery. Mean length, head and chest circumference were higher in newborns of mothers who 

received ART during pregnancy (p<0.05). Neonatal period complication rate were lower in patient group with ART 

(46.5% vs 64%; p=0.028).  

Conclusions: Use of ART during pregnancy is important aspect of antenatal care of HIV infected women. There is 

association between ART and the choice of delivery type. ART is important for neonatal complication reduction. 

 

Kopsavilkums 

AnitretrovirǕlas terapijas ietkeme uz grȊtniecǭbas iznǕkumu un sareģǥǭjumiem HIV inficǛtǕm pacientǛm  

AtslǛgvǕrdi: HIV, grȊtniecǭba, antiretrovirǕla terapija (ART) 

Ievads: LatvijǕ HIV incidence 2016. gadǕ bija 15.2 uz 100 000 iedzǭvotǕjiem. Lǭdz ġim gadam bija 54 vertikǕlǕs 

transmisijas (VT) gadǭjumi. ART pielieto, lai samazinǕtu VT risku un tǕ ir uzskatǕma par droġu grȊtniecǛm. 

MǛrǵis: AnalizǛt kǕ ART lietoġana grȊtniecǭbas laikǕ ietekmǛ grȊtniecǭbas sareģǥǭjumus, iznǕkumu un neonatǕlǕ 

perioda komplikǕcijas. 

MateriǕli un metodes: Veikta 281 dzemdǭbu vǛstures retrospektǭva analǭze (2010-2016) Rǭgas Dzemdǭbu namǕ ar 

diagnozi B20 SSK-10. Dati tika statistiski apstrǕdǕti Microsoft Excel 2013 un IBM SPSS 22 programmǕs. 

RezultǕti: Netika atrasta statistiski ticama atġǵirǭbas starp grȊtniecǭbas sareģǥǭjumiem starp grupǕm (ar pret bez ART: 

92.4% pret 94%; p>0.05). Tika noteikta saistǭba starp ART lietoġanu un dzemdǭbu veidu (p<0.0005). 60% pacientǛm ar 

ART pret 22% bez ART dzemdǭbas atrisinǕja ǵeizargrieziena ceǸǕ (ǴG); 25.9% pret 30% - akȊts ǴG; 9.7% pret 44% - 

fizioloǥiskas dzemdǭbas un 4.3% pret 4% patoloǥiskas vaǥinǕlas dzemdǭbas. VidǛjais garums, galvas un krȊġu 

apkǕrtmǛrs bija lielǕki jaundzimuġajiem, kuru mǕtes saǺǛma ART (p<0.05). NeonatǕlǕ perioda komplikǕcijas bija 

retǕkas grupǕ, kas saǺǛma ART (46.5% pret 64%; p=0.028). 

SecinǕjumi: ART grȊtniecǭbas laikǕ ir bȊtisks aprȊpes aspekts HIV inficǛtǕm sievietǛm. Ir saistǭba starp ART un 

dzemdǭbu veidu. ART ir svarǭgs neonatǕlo komplikǕciju mazinǕġanai. 
 

Introducti on 

Human immunodeficiency virus (HIV) infection is serious problem all over the world, and 

also in Latvia. In past years incidence of HIV ranges from 12.8 to 17.1 per 100 000 habitants. In 

year 2016 it was 15.2 per 100 000. 30.7% of new HIV cases are in group of age to 30 years old. 

(SPKC 2017)  

World Health Organization (WHO) recommends a four-component approach to the HIV 

prevention: primary prevention of HIV among women, prevention of unintended pregnancy, 

prevention of vertical transmission and care of HIV infected women and her family. (Cant 2012-39) 
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As one of HIV transmission types is vertical transmission, there is HIV screening during 

pregnancy. Till year 2016 there are documented 54 vertical transmission (VT) cases to newborn in 

Latvia. To prevent VT, HIV screening tests is done and antiretroviral therapy (ART) is prescribed. 

In Latvia in 98% of pregnant women HIV test is done during pregnancy or delivery. At that 

moment HIV positive woman is also tested on hepatitis C, tuberculosis, sexually transmitted 

diseases. (Rezeberga 2015, 13) Before the use of ART incidence of vertical transmission was quite 

low in Europe (13%), high in Africa (60%) and ranged from 14% to 33% in United States. Use of 

perinatal prophylaxis can decrease VT risk to less than 1-2% (without breastfeeding). But ART is 

not available to every pregnant woman: in low-income countries only 57-62% of women use ART 

during pregnancy. But in North America this percent is almost 97%. Perinatal transmission is 

complex process, which is influenced by multiple risk factors: maternal (clinical staging, viral load, 

low CD4 leucocytes count, viral phenotype and genotype, older age, cigarette smoking), fetal 

(chorioamnionitis, low birth weight, prematurity), obstetrical (vaginal delivery, invasive procedures 

during pregnancy and delivery, prolonged premature rupture of membranes), immune factors. (Cant 

2012 ï 38, Cohn 2015 ï 1595, 1598, Gagnon 2016 ï 51, Maartens 2014)  

Antiretroviral therapy is used to control viral load and prevent perinatal transmission. All 

women should start ART until 24 weeks of gestation. Longer ART is associated with decreased 

mother to child transmission: women who started ART before pregnancy are less likely to transmit 

HIV infection, compared to those who started treatment only during pregnancy. In case if woman 

has high baseline viral load, count of leucocytes is low, and if co-morbidities are present (hepatitis 

B or C infection, recurrent genital herpes simplex virus), it is important to start ART before 20-24 

weeks of gestation, already in first trimester. (Bull 2015 ï 275, Maartens 2014, Rezeberga 2016 - 

605)  

Even in high income countries (for example United Kingdom) over a half of pregnant women 

present late for antenatal care, but small proportion of infected women are undiagnosed during 

delivery. (Bull 2015 ï 273)  

Most studies in developed countries suggest that untreated HIV infections is associated with 

increased risk of preterm birth, stillbirth. And most studies in developing countries report an 

increased risk of preterm birth, low birth weight, intrauterine growth restriction, stillbirth, and infant 

death. Factors that are associated with an increased risk of preterm birth and low birth weight in 

HIV infected women group includes: previous adverse pregnancy outcome, hypertension, multiple 

gestation, smoking, bleeding, alcohol use, low maternal weight, Trichomonas vaginalis infection, 

other sexually transmitted infections. (Watts 2011 ï 480-481) 

In studies in industrialized countries was concluded that maternal HIV infection is not 

associated with fetal abnormalities, preterm delivery, low birth weight, or specific pregnancy 
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related abnormalities. (Massad 2004, Tuomala 2002) But in developing countries reports have noted 

increased incidence of low birth weight and preterm delivery. In one recent study was reported, that 

HIV infection is significantly associated with stillbirth, premature delivery, small for gestational 

age, neonatal mortality. Using in ART zidovudine alone is associated with higher odds to these 

outcomes, comparing with complex therapy using. (Cohn 2015 - 1600) 

There is controversial opinion if ART is associated with preterm delivery. (Bull 2015 - 277) 

As well as ART toxicity to mother and fetus among patients receiving complex therapy, including 

protease inhibitors (PI). The results about effect of ART on preterm delivery in conflicting. Most 

European studies have shown increased rate of preterm delivery among women received ART, in 

contrast most American studies have not shown such correlation. (Gagnon 2016: 51) Data form 

African countries is also mixed. (Bull 2015 ï 277)  

In Pediatric HIV/AIDS Cohort study result have shown that 18.6% of the 1869 singleton 

births among HIV infected women were preterm, 89% of whom used three-drug combination ART 

during pregnancy. In adjusted models, the odds of preterm birth and spontaneous preterm birth were 

higher among mothers using PI during the first trimester (adjusted OR, 1.55 and 1.59, respectively) 

but not among mothers using non-nucleoside reverse transcriptase inhibitors or triple nucleoside 

regimens during the first trimester. Combined ART exposure starting later in pregnancy was not 

associated with increased risk. (Cohn 2015: 1600) 

There is also no united opinion about antiretroviral drug toxicity to fetus. Previous guidelines 

underline that efavirenz is toxic, so advised not to use it during pregnancy. But recent studies have 

shown that there is no additional teratogenicity comparing with other ART. (Bull 2015: 275) 

Caesarian section is first choice of delivery to decrease VT risk, but mode of delivery does not 

affect transmission if viral load is suppressed by ART. (Maarens 2014) 

Aim  

The aim of the study is to analyse the effect of ART during pregnancy on pregnancy 

complications, outcomes and neonatal period complications. 

Materials and methods 

Retrospective analysis of 281 HIV positive pregnant women delivery histories with diagnosis 

B20 ICD-10 during time period of 2010 till 2016 in Riga Maternity hospital archive and statistics 

were performed. Data about patients age, prior pregnancies, deliveries and abortions, antenatal care, 

ART, pregnancy complications, delivery term, delivery type and comorbidities, as well as 

information about newborns sex, birth weight, height, head and chest circumference, Apgar score 

(at 1, 5 and 10 minutes after birth), congenital abnormalities and neonatal complications were 

collected using patients medical records. Obtained data was processed and statistically analyzed in 

Microsoft Excel 2013 and IBM SPSS version 22 programs. The normality of data distribution was 
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assessed using ShapiroïWilk test. Data was analyzed using Pearsonôs Chi square test and Student's 

t-test. The significance threshold was set at 0.05.  

Results 

ART during pregnancy received 185 women, 51 havenôt received ART and in 45 cases there 

was no information about ART during pregnancy. The mean age of women who received ART was 

similar to women who didnôt receive ART (28.29 years vs. 28.57 years). It is statistically significant 

that women who received ART during pregnancy had antenatal care (ANC) more frequently 

(n=181, 97.8% vs n=20, 39.2%; p<0.0005) and earlier (M=11.9 week vs M=17.4 week; p=0.001). It 

was observed that women, who received ART during pregnancy also more often received ART 

before pregnancy (n=26, 23.4% vs n=2, 5.4%; p=0.015). There was no significant difference in 

pregnancy related complications between the groups (with ART vs without ART: n=171, 92.4% vs 

n=47, 94%; p>0.05). Intrauterine growth restriction more frequent occurred in women without ART 

(with ART vs without ART: n=33, 17.8% vs n=14, 27.5%), but this observation also was not 

significant (p>0.05). There were observed difference in delivery type associated with receiving of 

ART (p<0.0005). 111 (60%) patients with ART vs 11 (22%) patients without ART had elective 

Caesarian section (CS); 48 (25.9%) vs 15 (30%) had emergency CS. 18 (9.7%) vs 22 (44%) had 

physiologic delivery and 8 (4.3%) vs 2 (4%) had pathological vaginal delivery.  
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Elective CS

Emergency CS
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delivery
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Figure 1. Frequencies of delivery types associated with receiving of ART, % 

 

There were no statistical significance in preterm birth within the groups (with ART vs without 

ART: n=24, 13% vs n=10, 19.6%; p>0.05), furthermore there were no association between 

prematurity and trimester when ART was initiated. There were observed that the rate of congenital 

abnormalities are not associated with exposure of ART (p>0.005) Mean value of length (with ART 

vs without ART: M=50.27 vs M=49.08 cm; p=0.039), head circumference (M=34.03 vs 

M=33.58 cm; p=0.046) and chest circumference (M=32.63 vs M=31.86 cm; p=0.04) were higher in 

newborns of mothers, who received ART during pregnancy. 
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Figure 2. Mean length, chest and head circumference of newborns, cm 

 

Neonatal period complication rate were lower in patient group with ART during pregnancy 

(n=86, 46.5% vs n=32, 64%; p=0.028). There are also found that there is difference in rate of 

neonatal period complications associated with receiving ART before pregnancy (with vs without 

ART before pregnancy: n=8, 29.6% vs n=61, 50.8%; p=0.046). In patient group without ART more 

often were observed such co-morbidities as alcohol abuse (11.8% vs 1.6%; p=0.004) and drug 

abuse (45.1% vs 22.2%; p=0.001). Among all HIV positive pregnant women the most common 

comorbidities were hepatitis C (n=111, 47%), sexually transmitted diseases (n=66, 28%) and drug 

abuse (n=64, 27.1%). 

Discussion 

In past years there were concerns about ART, because of findings of Swiss (Lorenzi et al. 

1998) and several others studies (Boer et al. 2007; Townsend et al. 2007; Grosch-Woerner et al. 

2008), which reported high prematurity rates in women on ART. Our study didnôt detect an 

association between ART and prematurity, furthermore few other studies (Tuomala et al. 2002; 

Tuomala et al. 2005) have reported similar results. These findings show that there may be other 

undetected risk factors for prematurity that could be related to limited observational data. In other 

studies where found that such factors as maternal age, CD4+ T-lymphocyte cell count less than 200 

cells/mm3 and use of injecting drugs have association with preterm delivery (Martin et al. 2009). In 

a meta-analysis of 13 cohorts highly active antiretroviral therapy (HAART) compared with no 

therapy was not associated with preterm delivery, but there were association if HAART was started 

before or during the first trimester (Kourtis et al. 2007). Our study didnôt reveal an association 

between prematurity and trimester of ART initiation. Past reports that are similar to our findings 

shows that substance use is inversely associated with receiving ART (Sohler et al. 2007; Rough et 

al. 2015). Because substance use can affect treatment outcomes, it may be an important factor 

influencing ART safety. Numbers of studies have been made due the concern of teratogenic 
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potential of certain antiretroviral medications, but in our study were observed that there is no 

association between ART during pregnancy and congenital abnormalities.  

Conclusions  

Use of ART during pregnancy is important aspect of antenatal care of HIV infected women. 

There is association between ART and the choice of delivery type. ART during pregnancy is 

important for neonatal complication reduction. 
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Abstract 

Morphological and clinical characteristics of patients with primary myelofibrosis 

Key words: bone marrow, myelofibrosis, megakaryocytes, cellularity, trephine biopsies 

Background: Primary myelofibrosis is rare hematological disease in which atypical megakaryocytes and granulocytes 

proliferate in bone marrow causing formation of fibrous tissue. PM clinical signs include hepatomegaly, splenomegaly, 

anemia, leukopenia or leukocytosis and thrombocytopenia or thrombocytosis. The aim of the study was to determine 

morphological and clinical findings in patients with primary myelofibrosis. 

Methods: In retrospective study morphological data of bone marrow trephine biopsies, clinical blood count and visual 

diagnostic tests were evaluated in 130 patients with PM. Selected patients had bone marrow trephine biopsy performed 

in Riga Eastern Clinical University Hospital between 2010 and 2015.  

Results: Of 130 patients 60 (46,2%) were males and 70 (53,8%) females. Average age was 67,1 years. In 73 (56,2%) 

cases PM was diagnosed in fibrotic stage, while in 57 (43,8 %) cases in pre-fibrotic stage. 

Atypical, hyperlobulated megakaryocytes were observed in 69 (55,1%) cases, atypical, hyperlobulated and 

hypolobulated megakaryocytes in 42 (32,3%) cases and atypical hypolobulated megakaryocytes in 15 (11,5%) cases. 

Cluster forming megakaryocytes were found in 108 (83,1%) cases, while diffuse placement was found in 22 (16,9%) 

cases. 

Hypocellularity was observed in 13 (10%), normocellularity in 39 (29,9%) and hypercellularity in 78 (60,1%) cases. 

Following stages of myelofibrosis was recognized: MF0 44 (33,8%), MF1 23 (17,7%), MF2 38 (29,2%), MF3 25 

(19,2%).  

In radiological studies splenomegaly was detected in 111 cases with average spleen size of 18,3 cm. Hepatomegaly was 

found in 26 cases with average liver size of 16,1 cm. 

Conclusions: Statistical analysis demonstrated significant variations in clinical findings depending on stage of the 

disease. 

¶ Negative correlation was found between extent of fibrosis in bone marrow and red blood cell, white blood cell and 

platelet count. Weak negative correlation was observed between extent of fibrosis and hemoglobin level. 

¶ Most frequently disease is diagnosed in fibrotic stage 

 

Kopsavilkums 

MorfoloǥiskǕs un klǭniskǕs pazǭmes pacientiem ar primǕro mielofibrozi 

AtslǛgas vǕrdi: kaulu smadzenes, mielofibroze, megakariocǭti, celularitǕte, trepǕnbiopsija 

Ievads: PrimǕrǕ mielofibroze ir reta hematoloǥiska saslimġana kuras gaitǕ atipiski megakariocǭti un granulocǭti proliferǛ 

kaulu smadzenǛs izraisot fibrozi. PrimǕrǕs mielofibrozes klǭniskǕ aina raksturojas ar hepatomegǕliju, splenomegǕliju, 

anǛmiju, leikopǛniju vai leikocitozi un trombocitopǛniju vai trombocitozi. PǛtǭjuma mǛrǵis ir raksturot morfoloǥisko 

ainu un klǭnisko atradi pacientiem ar primǕro mielofibrozi. 

MateriǕli un metodes: RetrospektǭvǕ pǛtǭjumǕ tika apkopoti 130 pacientu morfoloǥiskie, klǭniskie un laboratoriskie 

dati, kam tika veikts kaulu smadzeǺu trepǕnbiopsijas izmeklǛjums Rǭgas Austrumu klǭniskǕs universitǕtes slimnǭcas 

Hematoloǥijas centrǕ laika posmǕ no 2010. lǭdz 2015. gadam. 

RezultǕti: 60 (46,2%) no 130 pacientiem bija vǭrieġi un 70 (53,8) sievietes. VidǛjais vecums bija 67,1 gads. 73 (56,2%) 

gadǭjumos primǕrǕ mielofibroze tika diagnosticǛta fibrotiskajǕ stadijǕ, kamǛr 57 (43,8%) gadǭjumu pre-fibrotiskajǕ 

stacijǕ. 

HipercelularitǕti konstatǛja 13 (10%) gadǭjumu, normocelularitǕti 39 (29,9%) gadǭjumu un hipocelularitǕti 78 (60,1%) 

gadǭjumu. PǛtǭjumǕ atzǭmǛja sekojoġas PM stadijas: MF0 44 (33,8%), MF1 23 (17,7%), MF2 38 (29,2%), MF3 25 

(19,2%) gadǭjumu. 

Atipiski, hiperlobulǛti megakariocǭti tika konstatǛti 13 (10%) gadǭjumos; atipiski, hiperlobulǛti un hipolobulǛti 

megakariocǭti 42 (32,3%); atipiski, hipolobulǛti megakariocǭti 15 (11,5%) gadǭjumu. Klasterus (cluster) veidojoġie 

megakariocǭti tika novǛroti 108 (83,1%) gadǭjumu, kamǛr difȊzi izvietoti megakariocǭti tika konstatǛti 22 (16,9%) 

gadǭjumu. 
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Radioloǥiskajos izmeklǛjumos splenomegǕlija tika atrasta 111 gadǭjumos, vidǛjais liesas izmǛrs kraniokaudǕli ï 

18,3cm. HepatomegǕlija tika konstatǛta 26 gadǭjumos, vidǛjais aknu izmǛrs - 16,1cm. 

SecinǕjumi: 

¶ Veicot datu statistisko analǭzi, apstiprinǕjǕs, ka laboratoro rǕdǭtǕju lielumu atġǵirǭba daģǕdǕs PMF stadijǕs ir bȊtiska. 

¶ Tika atrasta negatǭva korelǕcija starp fibrozes pakǕpi kaulu smadzeǺu bioptǕtǕ un eritrocǭtu, leikocǭtu un trombocǭtu 

skaitu, kǕ arǭ konstatǛta vǕji negatǭva korelǕcija starp fibrozes pakǕpi un hemoglobǭna lǭmeni asinǭs. 

¶ VisbieģǕk slimǭba tiek diagnosticǛta fibrotiskajǕ stadijǕ. 

 

Introduction  

Primary myelofibrosis (PMF) is myeloproliferative disease which is characterized by initial 

fibrous tissue formation in bone marrow. PMF incidence in the world is relatively low this disease 

is included in Orphan data base. Few epidemiological studied has been made on the subject. 

(Moulard et al. 2014) (Orphanet 2007) 

Initial stage of the disease is associated with hypercellularity in bone marrow. In later stages 

bone marrow becomes hypocellular. With bone marrow insufficiency extramedullar hematopoiesis 

is taking place in liver and spleen causing hepatomegaly and splenomegaly. In complete blood 

count anemia is commonly observed with WBC and PLT count ranging from leukocytopenia to 

leukocytosis and from thrombocytopenia to thrombocytosis. (Swerdlow et al. 2008) (Tefferi 2013) 

(Tefferi & Pardanani 2015) 

Specific factors causing PMF are unknown, however studies mention several factors that may 

be provoking the disease. Genetic mutations also play role in pathogenesis. (Hoermann et al. 2015) 

(Swerdlow et al. 2008) (Verstovsek 2010) 

Life expectancy in PE patients depends on several factors. Risk assessment scores has been 

developed which help to predict course of disease. Leading causes of death in PMF patients are 

thromboembolic episodes, acute myeloid leukemia and arterial hypertension. (Bose & Verstovsek 

2016) (Cervantes et al. 2006) 

The aim of the study was to determine morphological and clinical findings in patients with 

primary myelofibrosis in Latvia. Acquired data will be compared to data found in literature.  
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Picture 1 ï 4. PMF grading. Gordon ï Sweet reticulin method, 100x 

 

 
 

Picture 5. Atypical megakaryocytes, H&E, 400x 

 

Material and Methods  

In retrospective study morphological data of bone marrow trephine biopsies, clinical blood 

count and visual diagnostic tests were evaluated in 130 patients with diagnosis primary 

myelofibrosis. Selected patients had bone marrow trephine biopsy performed in Riga Eastern 

Clinical University Hospital between 2010 and 2015. Bone marrow trephine biopsy materials 
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stained with hematoxylin and eosin, Giemsa and Gordon-Sweet reticulin method were selected and 

analyzed. 

World health organization (WHO) diagnostic criteria 2008 was used (Arber et al. 2016): 

World Health Organization (WHO) D iagnostic Criteria for Primary Myelofibrosis (PMF)  

 

Table 1. World Health Organization (WHO) Diagnostic Criteria  

for Primary Myelofibrosis (PMF)  

 
Primary Myelofibrosis (PMF) Major criteria  Minor criteria  

Proliferation and atypia of megakaryocytes accompanied by either reticulin 

and/or collagen fibrosis grades 2 or 3 on a scale of 0 to 3 
·  

Not meeting WHO criteria for ET, PV, BCR-ABL1+ CML, myelodysplastic 

syndromes, or other myeloid neoplasm 
·  

Presence of JAK2, CALR or MPL mutation or in the absence of these 

mutations, presence of another clonal marker or absence of reactive 

myelofibrosis 

·  

Anemia not attributed to a comorbid condition  · 

Leukocytosis Ó11 x 10
9
 /L  · 

Palpable splenomegaly  · 

LDH increased to above upper normal limit of institutional reference range  · 

Leukoerythroblastosis  · 

Diagnosis requires meeting all 3 major criteria and at least 1 minor criterion confirmed in 2 consecutive 

determinations 

 

During morphological evaluation of megakaryocytes following classification was used to 

describe megakaryocyte size:  

¶ small 

¶ small-medium 

¶ medium-large 

¶ large  

Bone marrow cellularity was evaluated by certified pathologist. 

Grading of fibrosis in bone marrow trephine biopsies was assessed using following 

classification: Consensus on the grading of myelofibrosis (MF) (Thiele et al. 2005) 

 

Table 2. Consensus on the grading of myelofibrosis (MF) 

 
Grading Description 

MF0 Scattered linear reticulin with no intersections (cross-overs) corresponding to normal bone marrow 

MF1 Loose network of reticulin with many intersections, especially in perivascular areas 

MF2 
Diffuse and dense increase in reticulin with extensive intersections, occasionally with only focal 

bundles of collagen and/or focal osteosclerosis 

MF3 
Diffuse and dense increase in reticulin with extensive intersections with coarse bundles of collagen, 

often associated with significant osteosclerosis 

 

Clinical parameters were evaluated using complete blood count, where white blood cell, red 

blood cell, platelet count and hemoglobin levels were taken in consideration:  
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Table 3. Complete blood count with reference intervals 

 
Complete blood count Reference interval Units 

WBC 4 ï 9 (10
3
/ɛL) 

RBC 4 ï 5,5 (10
6
/ ɛL

 
) 

Hemoglobin level 130 - 165 g/L 

Platelet count 150 - 400 (10
3
/ ɛL

 
) 

 

Ultrasound and computer tomography data was used to determine liver and spleen size. Liver 

was measured and hepatomegaly diagnosed if right lobe size exceeded 13cm. Spleen was measured 

in craniocaudally and splenomegaly was diagnosed if spleen size exceeded 11cm. 

Data acquired during process was analyzed using biological statistics methods. Normal 

distribution was calculated and taken into consideration selecting statistic methods. In descriptive 

statistics arithmetic mean and standard deviation was used for data with normal distribution. For 

other data median and quartile dispersion was used. Pearson ɢ
2
, Fisher's exact test and Spearman 

correlation was applied. Data was analyzed using IBM SPSS and Microsoft Excel software. 

Results  

Of 130 patients 60 (46,2%) were males and 70 (53,8%) females. Average age was 67,1 years. 

Number of cases studied from each year: 2010 ï 17; 2011 ï 19; 2012 ï 22; 2013 ï 31; 2014 ï 26; 

2015 (until October) ï 15.  

In 73 (56,2%) cases PMF was diagnosed in fibrotic stage and in 57 (43,8%) cases in pre-

fibrotic stage. 

Total 

Atypical hyperlobulated megakaryocytes were observed most frequently ï in 69 (53,1%) 

cases. Atypical hyperlobulated and atypical hypolobulated megakaryocytes in same biopsy were 

found in 42 (32,3%) cases. In 15 (11,5%) of cases atypical hypolobulated megakaryocytes were 

recognized. In 2 (1,5%) cases atypical hyperlobulated and normal megakaryocytes were observed. 

Atypical hypolobulated and normal megakaryocytes were found in 2 (1,5%) cases (see graph 1). 

Megakaryocyte distribution by size (see graph 2): 

¶ Small - 12 (9,3%) 

¶ Small-medium - 33 (25,6%) 

¶ Medium-large - 9 (6,2%) 

¶ Large - 5 (3,9%) 

¶ Different size - 71 (55%) 

In 108 (83,1%) cases megakaryocytes were grouped in clusters and in 22 (16,9%) cases 

diffuse placement was found. 
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Picture 6. Cluster forming, atypical MKC. H&E, 400x  

 

Hypercellularity was found in 13 (10%) of cases, normocellularity in 39 (29,9%) and 

hypocellularity ï in 78 (60,1%) of cases. 

Following myelofibrosis grades were observed (see graph 3): 

¶ MF0 ï 44 (33,8%) 

¶ MF1 ï 23 (17,7%) 

¶ MF2 ï 38 (29,2%) 

¶ MF3 ï 25 (19,2%) 

Splenomegaly was found in 111 patients with median spleen size craniocaudally 18,3 cm. 

Hepatomegaly was diagnosed in 26 cases with median liver size of 16,1 cm. 

Blood tests were acquired for 129 patients: 

 

Table 4. Complete blood count in 129 patients 

 
Complete blood count Minimum  1.  quartile Median 3. quartile Maximum Units 

RBC 1,35 2,78 3,8 4,33 7,38 x10
6
/ ɛL 

WBC 0,66 5,55 8,8 14,95 67,0 x10
3
/ɛL 

PLT 17,0 133,5 293 625 2740 x10
3
/ɛL 

Hb 39 85 105 123 178 g/L 

 

Pre-fibrotic stage 

56 patients were diagnosed in pre-fibrotic stage. Average age in this group was 67,9 years. 27 

(48,2%) were males and 29 (51,8%) females. 

Atypical hyperlobulated megakaryocytes were observed in 36 (64,3%) cases. Atypical 

hyperlobulated and atypical hypolobulated megakaryocytes were found in 13 (23,2%) cases. In 1 

(1,8%) case atypical hyperlobulated and normal megakaryocytes were observed. Atypical 

hypolobulated and normal megakaryocytes were found in 1 (1,8%) case (see graph 1).  

Megakaryocyte distribution by size (see graph 2): 
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¶ Small - 3 (5,4%) 

¶ Small-medium ï 13 (23,2%) 

¶ Medium-large - 4 (7,1%) 

¶ Different size - 36 (64,3%) 

In 52 (92,9%) cases megakaryocytes were grouped in clusters and in 4 (7,1%) cases diffuse 

placement was found. 

Hypercellularity was found in 13 (10%) of cases, normocellularity in 39 (29,9%) and 

hypocellularity ï in 78 (60,1%) of cases. 

Following myelofibrosis grades were observed (see graph 3): 

¶ MF0 ï 36 (64,3%) 

¶ MF1 ï 19 (33,9%) 

¶ MF2 ï 1 (1,8%) 

Splenomegaly was found in 40 (71,4%) patients with median spleen size 17 cm. 

Hepatomegaly was diagnosed in 8 (14,3%) cases with median liver size of 16,3 cm. 

Complete blood count in patients with pre-fibrotic PMF  

 

Table 5. Complete blood count in patients with pre-fibrotic PMF  

 
Complete blood count Minimum  1.  quartile Median 3. quartile Maximum Units 

RBC 1,35 2,91 3,99 4,46 7,38 x10
6
/ ɛL 

WBC 1,40 6,0 11,5 20,87 46,93 x10
3
/ɛL 

PLT 18,0 176,8 406,5 823 2740 x10
3
/ɛL 

Hb 39 87,25 110 126,5 156 g/L 

 

Fibrotic stage 

73 patients were diagnosed in fibrotic stage. Average age in this group was 66,9 years. 32 

(43,8%) were males and 41 (56,2%) females. 

Atypical hyperlobulated megakaryocytes were observed in 33 (45,2%) cases. Atypical 

hyperlobulated and atypical hypolobulated megakaryocytes were found in 28 (38,4%) cases. In 10 

(13,7%) of cases atypical hypolobulated megakaryocytes were recognized. In 1 (1,4%) cases 

atypical hyperlobulated and normal megakaryocytes were observed. Atypical hypolobulated and 

normal megakaryocytes were found in 1 (1,4%) cases (see Fig. 1). 

Megakaryocyte distribution by size (see Fig. 2): 

¶ Small - 9 (12,3%) 

¶ Small-medium - 20 (27,4%) 

¶ Medium-large - 4 (5,5%) 

¶ Large - 5 (6,8%) 

¶ Different size - 35 (47,9%) 
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Figure 1. Lobulation of nucleus 
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Figure 2. Megakaryocyte distribution by size 

 

In 56 (76,7%) cases megakaryocytes were grouped in clusters and in 17 (23,3%) cases diffuse 

placement was found. 

Following myelofibrosis grades were observed (see Fig. 3): 

¶ MF0 ï 7 (9,0%) 

¶ MF1 ï 4 (5,5%) 

¶ MF2 ï 37 (50,7%) 

¶ MF3 ï 25 (34,2%) 



DAUGAVPILS UNIVERSITƐTES 59. STARPTAUTISKƐS ZINƐTNISKƐS KONFERENCES PROCEEDINGS OF  

RAKSTU KRƐJUMS THE 59th INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY  

 

99 

3
3
,8

%

1
7
,7

% 2
9
,2

%

1
9
,2

%

6
4
,3

%

3
3
,9

%

1
,8

%

0
,0

%9
,0

%

5
,5

%

5
0
,7

%

3
4
,2

%

MF0 MF1 MF2 MF3

PMF grading

Total Pre-fibroric stage Fibrotic stage

 
 

Figure 3. PMF grading 

 

Splenomegaly was found in 43 (58,9%) patients. Hepatomegaly was diagnosed in 19 (26%) 

cases. 

Complete blood count in patients with fibrotic PMF 

 

Table 6. Complete blood count in patients with fibrotic PMF 

 
Complete blood count Minimum  1.  quartile Median 3. quartile Maximum Units 

RBC 1,58 2,66 3,53 3,96 7,3 x10
6
/ ɛL 

WBC 0,66 5,01 7,1 13,05 67,0 x10
3
/ɛL 

PLT 17,0 129 250 453 1791 x10
3
/ɛL 

Hb 43 82,5 99 117 178 g/L 

 

Statistical analysis 

Statistical analysis showed negative correlations between PMF grade and RBC count (p=0,11; 

r= -0,224), WBC count (p= 0,018; r= -0,208) and platelet count (p= 0,005; r= -0,248). Weak 

negative correlation was observed between PMF grade and Hb level (p= 0,038; r= -0,183). 

Discussion 

PMF is included in Orphanet database for rare diseases. Orphanet reports incidence of 9 cases 

per 100 000 per year, however Moulard et. al. reports that PMF incidence in European Union is 0,3 

cases per 100 000 persons per year. This difference may be explained by fact, that not in all cases 

primary myelofibrosis is differentiated from secondary myelofibrosis. According to collected data 

there were 130 PMF cases over 5 years ï approximately 1,3 cases per 100 000 per year. (Orphanet 

2007) (Moulard et al. 2014) 

Moulard et al. also points out small number of studies done on primary myelofibrosis 

epidemiology ï only 6 journal articles and 4 internet databases. Latest publications mention 4-year 

ongoing research in Lithuania, although this study is still in progress and no data has been published 

about PMF epidemiology in Lithuania yet.  
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Primary myelofibrosis is usually diagnosed in sixth or seventh decade of life. In Europe 

average age when PMF is diagnosed is 69-76 years. Invalid source specified. Invalid source 

specified. According to this study in Latvia average age of PMF patients is 67 years. Rava et al. 

concludes that approximately 22% of PMF patients are younger than 56 years. In this study 20,2% 

of patients were younger than 60 years, youngest patient was 28 years old. 

One of WHO criteria for primary myelofibrosis is JAK2 mutation. None of patients included 

in this study had been tested for JAK2 mutation. According to WHO criteria, in case of negative 

cytogenetic testing or when testing is not possible all secondary myelofibrosis causes should be 

excluded. (Swerdlow et al. 2008) 

In primary myelofibrosis workup bone marrow morphology, clinical signs and laboratory 

tests are essential. In pathology publications one of the problems mentioned is unavailability of 

information about patientôs clinical symptoms. (Raya et al. 2014) Closer cooperation of 

hematologist, pathologist and radiologist should be encouraged to improve diagnostic process. 

In most cases primary myelofibrosis is diagnosed in fibrotic stage. WHO reports that 60-70% 

of patients are diagnosed in fibrotic stage (Moulard et al. 2014). According data collected in this 

study situation is similar in Latvia ï 56 % of patients is diagnosed in fibrotic stage of the disease. 

According to literature anemia is one of the symptoms associated with PMF, while WBC and 

platelet count can be both increased and decreased (Reilly et al. 2012). In this study patients had 

anemia, WBC count was both increased and decreased and platelet count variated from 

thrombocytopenia to thrombocytosis. 

One of the leading causes of death in primary myelofibrosis patients is thromboembolism. In 

literature thromboembolism in PMF patients is mentioned in 7,2-11,6% (Barbui et al. 2010) 

(Cervantes et al. 2006). In our data in 3,8 % patients had at least one thromboembolism episode. 

Pozdnyakova et al. concludes that stage of fibrosis correlates with patient clinical signs, 

laboratory tests and predicts outcome of the disease (Pozdnyakova et al. 2014). In this study 

statistical analysis showed negative correlations between PMF grade and RBC, WBC and platelet 

count. Weak negative correlation was observed between PMF grade and Hb level. Study hypothesis 

was that stage of fibrosis correlates with patient complete blood count. During study this hypothesis 

was confirmed.  

Conclusions 

¶ Statistical analysis demonstrated significant variations in clinical findings depending on stage 

of the disease; 

¶ Negative correlation was found between extent of fibrosis in bone marrow and red blood cell, 

white blood cell and platelet count. Weak negative correlation was observed between extent of 

fibrosis and hemoglobin level; 
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¶ Primary myelofibrosis is most often diagnosed in sixth decade; 

¶ Most frequently disease is diagnosed in fibrotic stage; 

¶ Anemia was commonly observed in complete blood count. WBC, PLT count varied from 

leukopenia to leukocytosis and from thrombocytopenia to thrombocytosis 
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Abstract 

Spinal cord imaging in patients with MS and correlation with lesions in brain and optic nerve involvement 

Key words: multiple sclerosis, spinal cord, brain, optic neuritis, lesions, MRI 

Background: Multiple sclerosis is one of the most common immune-mediated diseases affecting CNS. Despite the fact 

that MS MRI findings are broadly described in literature, the relation between lesion distribution in spinal cord and 

brain is still unclear. The goal of the study was to analyze lesion distribution in spinal cord and correlation with brain 

and optic nerve involvement.  

Methods: In this retrospective study MRI data of 32 patients between 01.01.2014 and 31.12.2014 with diagnosis 

multiple sclerosis (ICD-10 G35) was interpreted. Acquired data was statistically analyzed and categorized by lesion 

type, location, size and activity. Correlation was analyzed between lesions in spine, brain and optic nerve involvement. 

Results: 126 spinal cord lesions were found in total, on average 3.9 (SD 2,4) per patient, with mean median lesion 

length of 14,4 (SD 7,3) mm. 74 (59%) lesions were detected in cervical and 52 (41%) in thoracic spinal cord. 20 (16%) 

lesions were active (contrast enhancing). Regarding length of lesions, most lesions (76%) compared to vertebral body 

were equal in size or smaller. Lateral and posterior axial distribution of lesions were predominant compared to anterior 

and central. 102 (81%) lesions were focal, well defined but 24 (19%) were diffuse lesions involving entire spinal cord.  

A significant correlation between number of lesions and presence of optic neuritis (p=0,938, R=-0,14) or between 

number of lesions and presence of active lesions in the brain (p=0,895, R=0,25) was not found. 

Conclusions:  

¶ Lesions in spinal cord most frequently were found in cervical part of spinal cord at C2-C5 level. 

¶ Involvement of lateral and posterior spinal columns was predominant compared to anterior column and central part 

of spinal cord in axial MRI scans. 

¶ No significant correlation was detected between number of lesions in spinal cord and number of active, enhancing 

lesions in brain or between number of lesions in spinal cord and optic neuritis. 

 

Kopsavilkums 

Muguras smadzeǺu bojǕjumu magnǛtiskǕs rezonanses raksturojums multiplǕs sklerozes pacientiem un to 

korelǕcija ar galvas smadzeǺu un redzes nervu bojǕjumiem 

AtslǛgas vǕrdi: multiplǕ skleroze, muguras smadzenes, optiskais neirǭts, galvas smadzenes, perǛkǸi, MR 

Ievads: MultiplǕ skleroze ir viena no bieģǕkajǕm autoimȊnajǕm saslimġanǕm, kas skar CNS. Neskatoties uz to, ka MR 

atrade MS gadǭjumǕ literatȊrǕ ir plaġi aprakstǭta, trȊkst datu par perǛkǸu savstarpǛjo saistǭbu galvas un muguras 

smadzenǛs. PǛtǭjuma mǛrǵis ir raksturot patoloǥiskos bojǕjumus muguras smadzenǛs un noteikt to iespǛjamo saistǭbu ar 

perǛkǸiem galvas smadzenǛs, to aktivitǕti un redzes nervu bojǕjumiem. 

MateriǕli un metodes: RetrospektǭvǕ pǛtǭjumǕ tika apkopoti MR izmeklǛjumu dati 32 pacientiem ar multiplo sklerozi 

(SSK-10 G35) laika posmǕ no 01.01.2014 lǭdz 31.12.2014. IevǕktie dati tika statistiski analizǛti un sadalǭti kategorijǕs 

pǛc perǛkǸu veida, izmǛra un aktivitǕtes. Tika veikta korelǕcijas analǭze starp bojǕjumiem muguras smadzenǛs, galvas 

smadzenǛs un optiskǕ nerva iesaisti. 

RezultǕti: KopumǕ atrasti 126 bojǕjumi, kas ir vidǛji 3,9 bojǕjumi (SD 2,4) uz 1 pacientu. BojǕjumu vidǛjais garums 

bija 14,3 (SD 7,3) mm. 74 (59%) bojǕjumi atradǕs cervikǕlajǕ daǸǕ, bet 52 (41%) torakǕlajǕ daǸǕ. 20 (16%) bojǕjumu 

bija aktǭvi (kontrastvielu krǕjoġi). LielǕkǕ daǸa (76%) bojǕjumu bija 1 muguras skriemeǸa garumǕ vai ǭsǕki. AksiǕlǕ 

plaknǛ bojǕjumi bieģǕk atradǕs laterǕlajos 63 (74%) un mugurǛjos 44 (52%) stabos salǭdzinǕjumǕ ar priekġǛjiem 22 

(15%) stabiem un centrǕlo daǸu 33 (22%). 102 (81%) bojǕjumu bija fokǕli, labi norobeģoti, bet 24 (19%) saplȊstoġi. 

Netika atrasta nozǭmǭga korelǕcija starp bojǕjumu skaitu muguras smadzenǛs un optisko neirǭtu (p=0,938, R=-0,14), kǕ 

arǭ starp bojǕjumu skaitu muguras smadzenǛs un bojǕjumu skaitu galvas smadzenǛs (p=0,895, R=0,25). 

SecinǕjumi: 

¶ LielǕkǕ daǸa bojǕjumu atradǕs muguras smadzeǺu kakla daǸǕ C2-C5 lǭmenǭ. 

¶ BieģǕk tika skarti muguras smadzeǺu laterǕlie un mugurǛjie stabi, salǭdzinǕjumǕ ar priekġǛjiem stabiem un centrǕlo 
daǸu. 

¶ Netika atrasta stingra korelǕcija starp bojǕjumu skaitu muguras smadzenǛs un aktǭvu, kontrastvielu krǕjoġu perǛkǸu 
skaitu galvas smadzenǛs, kǕ arǭ starp bojǕjumu skaitu muguras smadzenǛs un optisko neirǭtu. 
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Introduction  

Multiple sclerosis (MS) is common, chronic immune-mediated disease that affects central 

nervous system. The estimated number of people with MS in the world is 2,5 million. (World 

Health Organization 2008) (Hersh & Fox 2014) In MS immune system damages myelin sheath of 

axons causing array of neurological symptoms. Common symptoms in MS include sensory loss and 

paresthesia, muscle cramps, bladder, bowel and sexual dysfunction, cerebellar symptoms, optic 

neuritis, etc. (DH Miller et al. 2008) (Scolding 2001) (Bastianello et al. 2000). Etiology in MS is 

unknown, however genetic predisposition together with trigger factors (virus infection, vitamin D 

deficiency, etc.) may provoke onset of the disease. After appearance of first symptoms self-

sustained immune process is established (National Multiple Sclerosis Society 2015). 

MRI is golden standard in MS diagnosis. MRI findings are positive in 95% of MS patients. 

MRI is used in workup, to monitor clinical development over time and to verify therapy results (Ge 

2006) (Gass et al. 2015). 

Lesions in cervical part of spinal cord, especially at C2 level are observed more frequently 

than lesions in thoracic part Invalid source specified.Invalid source specified.. In Wei Qiu, et al. 

study 61,7% of lesions were located in several segments of spinal cord, 30,6% in cervical part, 

7,2% in thoracic part and 0,4% in cerebellum Invalid source specified. In Weier et al. study 59% 

of focal lesions were located in cervical part of spinal cord and in 16% of cases lesions were found 

only in cervical part of spinal cord (Weier et al. 2012). 

 

 
 

Picture 1. Lesion distribution in spinal cord. Measured in sagittal plane. (Qui et al. 2011) 

 

Weier et al. research on lesion distribution in spinal cord columns measured in axial plane 

report following results: 33-35% of lesions were located in lateral columns, 26% of lesions were 

found in posterior column, 4% in central part of spinal cord and 2% in anterior column (Weier et al. 

2012). Lesion size measured in sagittal plane is less than 1 vertebral body (Qui et al. 2011). 
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Despite the fact that MS MRI findings are broadly described in literature, the relation between 

lesion distribution in spinal cord and brain is still unclear. The goal of the study was to analyze 

lesion distribution in spinal cord and correlation with active lesions in brain and optic nerve 

involvement.  

Material and Methods  

In retrospective study MRI data and radiology reports of patients with multiple sclerosis 

(ICD-10 G35) between 01.01.2014 and 31.12.2014 were analyzed. Data was acquired from Riga 

Eastern Clinical University Hospital (RECUH) data base. MRI archive data was accessed and 

analyzed for spinal cord lesion size, location and activity. Data describing brain lesions, lesion 

activity and cranial nerve neuritis was obtained from radiology reports using ñǔrsta birojsò 

database. 32 patients met criteria and were included in the study. Patient inclusion criteria: 

¶ Proven multiple sclerosis (ICD-10 G35) 

¶ MRI performed with standard MS protocol 

¶ Lesions found in spinal cord 

Parameters analyzed in spinal cord MRI: 

¶ Lesion location 

¶ Lesion size craniocaudally in mm (in sagittal plane) 

¶ Lesion size compared to vertebral bodies (in sagittal plane) 

¶ Lesion anterior-posterior (AP) size (in axial plane) 

¶ Lesion lateral size (axial plane) 

¶ Affected spinal cord columns (anterior, posterior, central and lateral) 

¶ Lesion characteristics (focal or diffuse)  

¶ Enhancement 

¶ Total number of focal lesions  

MRI standard protocol used in image acquisition: 

¶ T1 SE/FLAIR sagittal post contrast 

¶ T2 FSE sagittal 

¶ T2 STIR sagittal 

¶ T2 Gradient-echo (MERGE) axial. 

Data acquired from ñǔrsta birojsò database: 

¶ Gender 

¶ Age 

¶ MS form (cerebrospinal; cerebral; spinal) 
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¶ MS type (Relapsing-Remitting; Secondary-Progressive; Primary-Progressive; Progressive-

Relapsing) 

¶ Brain involvement (no lesions in brain; non-enhancing lesions in brain; enhancing lesions in 

brain) 

¶ Optic neuritis (negative; unilateral; bilateral) 

Data was statistically analyzed using Microsoft ñExcel 2016ò un IBM ñSPSS Statisticsò V.22 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Picture 2. Active, enhancing 

lesion in white matter, in 

periventricular region (axial, 

post contrast T1 IR FSPGR) 

Picture 3. Single enhancing 

lesion in cervical part of 

spinal cord at C3/C4 level  

(+c T1 FLAIR sagittal) 

Picture 4. Diffuse lesions 

in cervical part of 

spinal cord (FRFSE) 

 

Results  

Of 32 patients 20 (63%) were females and 12 (37%) males. Patient age ranged from 18 to 60 

with average age of 40 (SD 2) years. 

All patients had lesions in brain. Information about MS clinical type was available for 20 

(63%) patients. 15 patients had relapsing-remitting MS, 3 had secondary-progressive MS and 1 

patient had primary-progressive MS. 

Active, enhancing lesions was observed in 9 (28%) cases. Unilateral neuritis was diagnosed in 

10 (31%) cases and bilateral neuritis also in 10 (31%) cases; in 12 (38%) cases optic neuritis was 

not diagnosed. 

Lesions in spine were evaluated from upper part of C1 to Th12/L1 margin. In 4 (13%) cases 

lesions were diagnosed only in cervical part of spinal cord, 3 (9%) only in thoracic part. In 25 

(78%) cases lesions were located both in cervical and in thoracic part. In 11 (34%) enhancing 

lesions were observed. 
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Figure 1. Lesion location 

 

126 lesions were found in total with average of 3,9 (SD 2,4) lesions per patient. 74 (59%) 

lesions were located in cervical part and 52 (41%) in thoracic part of spinal cord. In T1 post contrast 

20 (16%) of lesions were enhancing. 102 (81%) were focal lesions and 24 (19%) diffuse lesions.  

Average size for focal lesions was 12,4 (SD 7,3) mm. Most frequently ï in 77 (76%) cases 

lesions were equal in size of 1 vertebral body or smaller. 85 (67%) lesions were measured in axial 

plane. No axial scan was performed or image quality prevented doing correct measurement in 41 

(33%) lesions. 
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Figure 2. Lesion distribution in spinal cord. Measured in sagittal plane 

 

85 lesions were measured in axial plane. 63 (74%) lesions were located in lateral columns of 

spinal cord, 44 (52%) in posterior column, 32 (22%) were located in central part and 22 (15%) were 

located in anterior column of spinal cord. 
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Figure 3. Lesion distribution in spinal cord. Measured in axial plane 

 

Cervical part 

74 lesions were observed in cervical part of spinal cord, 61 (82%) of which were focal and 13 

(18%) diffuse. 9 (12%) lesions were enhancing. 24 (19%) of lesions were found in upper cervical 

part (C1-C2), 33 (26%) were found in middle cervical part (C3-C5) and 7 (6%) were observed in 

lower cervical part (C6-C7). 11 (9%) lesions affected several parts of cervical spinal cord. 

 

Upper cervical part

32%

Middle cervical 

part
44%

Lower cervical part

9%

Several cervical 

parts

15%

Lesion distribution in cervical part of spinal cord, 
sagittal plane

 
 

Figure 4. Lesion distribution in cervical part of spinal cord, sagittal plane 

 

Average lesion size in cervical part of spinal cord measured in sagittal plane was 11,4 (SD 

7,0) mm. Lesions ranged from 2 to 39 mm. Average lesion size in anterior-posterior direction 

measured in axial plane was 4,0 (SD 1,6) mm and ranged from 0,5 to 7,4 mm. Lesion size in lateral 
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direction was measured in 46 lesions with average lesion size of 5,2 (SD 2,4) mm. Size ranged from 

1 to 11,4 mm. 

Thoracic part 

52 lesions were found in thoracic part, 41 (79%) of which were focal and 11 (21%) diffuse 

lesions. 11 (21%) lesions were contrast enhancing. 19 (15,1%) lesions were located in upper 

thoracic part of spinal cord (Th1 ï Th4), 13 (10,3%) lesions were found in middle thoracic part 

(Th5-Th8) and 16 (12,7%) lesions were detected in lower thoracic part of spinal cord (Th9-Th12). 3 

(2,3%) lesions affected several parts of thoracic spinal cord. 
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Figure 5. Lesion distribution in cervical part of spinal cord, sagittal plane 

 

Average lesion size in thoracic part of spinal cord measured in sagittal plane was 13,8 (SD 

7,5) mm. Lesions ranged from 2 to 34 mm. Average lesion size in anterior-posterior direction 

measured in axial plane was 3,4 (SD 1,1) mm and ranged from 1,3 to 6,3 mm. Lesion size in lateral 

direction was measured in 25 lesions with average lesion size of 4,5 (SD 1,5) mm. Size ranged from 

1,8 to 7,6 mm. 

Correlation between lesions in spinal cord, lesions in brain and optic nerve involvement 

Statistical analysis didnôt show significant correlation between number of lesion in spinal cord 

and optic neuritis (p=0,938, R=-0,14) or between number of lesions in spinal cord and number of 

enhancing lesions in brain (p=0,895, R=0,25).  

Discussion 

RECUH data indicates that the disease mostly affects people in middle age. Approximately 

2/3 of patients were females. Average age of patients and female predisposition conforms with 

World Health Organization data. (World Health Organization 2008) 
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In study group all patients had lesions in brain ï there were no cases with isolated lesions in 

spinal cord. That corresponds with the fact that isolated spinal cord forms are rarely observed. 

(Weier et al. 2012) (Bastianello et al. 2000) (Tropp et al. 1998) 

Nine (28%) patients with spinal cord and brain involvement had active, enhancing lesions in 

brain. Optic neuritis was found in 20 (62%) cases. These numbers positively correlate with data 

found in literature. (Weier et al. 2012) (DH Miller et al. 2008) 

In 25 (78%) cases lesions were located in both in cervical part and in thoracic part of spinal 

cord. Isolated lesions in cervical part were found in 4 (13%) cases and isolated thoracic lesions ï on 

3 (9%) cases. 126 lesions were found in 32 patients, with average of 3,9 (SD 2,4) lesions per 

patient. This corresponds with data from other studies (average of 1,4 - 4,2 lesions per patient) 

(Weier et al. 2012) (Qui et al. 2011) (Tropp et al. 1998) (Thielen & Miller 1996). Of 126 lesions 74 

(59%) were observed in cervical part of spinal cord and 52 (41%) in thoracic part. This agrees with 

Weier et al. study (Weier et al. 2012). Correspondence of data indicates that mentioned distribution, 

multiplicity and different activity of lesions in spinal cord is typical finding in MS patients. 

81 % of all lesions were focal, well defined, scar-like lesions and 19 % were diffuse, often 

semi-enhancing lesions. 

Longitudinal length of lesions measured in height of vertebral bodies is international and 

standardized method for describing defects in spinal cord caused by injury, inflammation, ischemia, 

tumor and other cases. This method is applied in numerous international studies and allows 

comparison of data, course of disease and therapy results. Results acquired during this study 

positively correlates with data of several international studies, which demonstrates similar course of 

multiple sclerosis across different regions (Qui et al. 2011).  

Diffuse lesions affecting entire spinal column were observed in 2 cases. 

In post contrast series in 11 (34,4%) cases contrast enhancing lesions were found, which 

constituted 15,9% of all lesions. These figures are relatively close to figures reported by Isabelle 

Trop, et al., where 52% patients had enhancing lesions, which constituted 14% of all lesions.  

Lesions in axial plane were both local and diffuse. Often several spinal columns were 

affected. Data indicates that lateral columns (74,1%) and posterior column were affected mostly, 

while central part (21,8%) and anterior column (15%) were affected less frequently. Several other 

studies reported similar results.  

Middle part of cervical spinal cord (C3-C5) were affected most frequently with 26% of all 

lesions observed in this region. 19% of lesions were located in upper cervical part (C1-C2) and 6% 

were located in lower cervical part (C6-C7). Wei Qiu, et al. reports similar comparable results - 

18% of lesions located at C1-C2 level, 35% at C3-C5 level and 9% at C6-C7 level. (Qui et al. 2011)  
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15% of lesions were found in upper thoracic part of spinal cord (Th1-Th4), 10% in middle 

thoracic part (Th5-Th8) and 13% of all lesions were located in lower thoracic part of spinal cord 

(Th9-Th12). Wei Qiu, et al. reports 13% of lesions found at Th1-Th4, 14% at Th5-Th8 and 15% at 

Th9-Th12 level. (Qui et al. 2011) 

Thus results describing lesion distribution in cervical and thoracic part of spinal cord 

correlates with Wei Qiu, et al. study results. (Qui et al. 2011) 

Statistical analysis didnôt show significant correlation between number of lesion in spinal cord 

and optic neuritis (p=0,938, R=-0,14) or between number of lesions in spinal cord and number of 

enhancing lesions in brain (p=0,895, R=0,25). Other studies report similar results. (Jiwon et al. 

2015) 

Conclusions 

¶ Lesions in spinal cord most frequently were found in cervical part of spinal cord at C2-C5 level 

¶ Involvement of lateral and posterior spinal columns was predominant compared to anterior 

column and central part of spinal cord in axial MRI scans. 

¶ No significant correlation was detected between number of lesions in spinal cord and number 

of active, enhancing lesions in brain. 

¶ No significant correlation was detected between number of lesions in spinal cord and optic 

neuritis. 
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Abstract 

Masters basketball players heart rate as indicator of training and competition intensity 

Key words: heart rate, masters athletes, exercise intensity 

Introduction: Increasing count of older athletes and their desire to compete is new phenomenon around the world. One 

way to estimate exercise intensity is to see how often heart is beating during physical activity.  

Aim:  To evaluate masters basketball training and competition intensity by using players heart rate. 

Materials and methods: 16 men (n = 16) participated in the study. A pulse oximeter was used to heart rate monitoring. 

Each measurement was taken under natural training and competition conditions before, during and after physical 

activity. Maximal heart rate (HRMAX) for each participant was calculated by formula ñ220 - ageò. Collected statistical 

data were analyzed by IBM SPSS V22.0 software. A significance level of p < 0.05 was applied. 

Results: The average heart rate during training was 133 Ñ 10 [95% CI: 128-138] beats per minute but during games - 

148 Ñ 13 [95% CI: 142-154] beats per minute, p < 0.001. Mean value of the players average heart rate percentage of 

their HRmax during training was 78 Ñ 6 [95% CI: 75-81] percent, but during competitions - 87 Ñ 6 [95% CI: 84-90] 

percent, p < 0.001. 

Conclusion: Masters basketball players heart rate during competitions was higher than during training. Most players 

ran competitions with heart rate corresponding high intensity. 
 

Kopsavilkums 

VeterǕnu basketbolistu sirdsdarbǭbas frekvence kǕ treniǺu un sacensǭbu intensitǕtes indikators 

AtslǛgvǕrdi: sirdsdarbǭbas frekvence, veterǕnu sportisti, slodzes intensitǕte 

Ievads: Pieaugoġais vecǕka gadagǕjuma atlǛtu skaits un viǺu vǛlme sacensties ir jauns fenomens visǕ pasaulǛ. Viens 

veids, kǕ novǛrtǛt slodzes intensitǕti, ir noteikt, cik bieģi fiziskǕs aktivitǕtes laikǕ sitas sirds. 

Darba mǛrǵis: NovǛrtǛt veterǕnu basktebolistu treniǺu un sacensǭbu intensitǕti, izmantojot spǛlǛtǕju sirdsdarbǭbas 

frekvenci. 

MateriǕli un metodes: PǛtǭjumǕ piedalǭjǕs 16 vǭrieġi (n = 16). Sirdsdarbǭbas frekvences noteikġanai tika izmantots 

pulsoksimetrs. Katrs mǛrǭjums tika veikts dabiskos treniǺu un sacensǭbu apstǕkǸos pirms un pǛc fiziskǕs aktivitǕtes, kǕ 

arǭ tǕs laikǕ. Katra spǛlǛtǕja maksimǕlǕ sirdsdarbǭbas frekvence tika aprǛǵinǕta izmantojot vienǕdojumu ñ220 - 

vecumsò. Datu statistiskǕ apstrǕde tika veikta programmǕ IBM SPSS V.22.0 (p < 0.05). 

RezultǕti: VidǛjǕ sirdsdarbǭbas frekvence treniǺu laikǕ bija 133 Ñ 10 [95% TI: 128-138] sitieni minȊtǛ, bet spǛǸu laikǕ - 

148 Ñ 13 [95% TI: 142-154] sitieni minȊtǛ. VidǛjǕ vǛrtǭba no spǛlǛtǕju vidǛjǕs sirdsdarbǭbas frekvences procentuǕlǕ 

lieluma no viǺu maksimǕlǕs sirdsdarbǭbas frekvences treniǺu laikǕ bija 78 Ñ 6 [95% TI: 75-81] procenti, bet sacensǭbu 

laikǕ - 87 Ñ 6 [95% TI: 84-90] procenti, p < 0.001. 

SecinǕjumi: VeterǕnu basketbolistu sirdsdarbǭbas frekvence sacensǭbu laikǕ bija augstǕka nekǕ treniǺos. LielǕkǕ daǸa 

spǛlǛtǕju sacensǭbas aizvadǭja ar sirdsdarbǭbas frekvenci, kas atbilst augstai intensitǕtei. 

 

Introduction  

Heart rate monitoring is non-invasive, not expensive and time-efficient method which are 

receiving increasing interest for monitoring fitness and endurance performance responses. 

(Buchheit 2016). Demographic development towards ñaging populationò and a tendency of 

ñsportificationò of society are two social trends which promote an academic interest in the sport of 

the elderly over the past decades (Tischer et al. 2011). Populations aging around the world during 

previous and this century has achieved unprecedented levels and is expected to continue to do so 

over the next 50 years (Sander et al. 2015). At the same time, there is a growing number of people 

that have become involved in sports activities including older participants (Tischer et al. 2011). 
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The definition of masters athlete is person older than 35 years who either trains for or only 

takes part in specifically for older participants designed athletic competitions. Why 35 years, 

because this is the age at which cardiovascular issues tend to become the biggest cause of morbidity 

(Trappe 2001). Many of these athletes already have a great experience as competitors and they just 

continue their athletic pursuits after the end of their sports careers, meanwhile, other individuals 

return to the sport after extended periods of inactivity or participate and train occasionally (Tayrose 

et al. 2015). 

Until now it was believed that more exercise is more beneficial as many of the exercise-

related health benefits exhibit a dose-response relationship. However, latest studies have suggested 

that different exercise intensities may provide diverse health benefits, independent of exercise dose 

(McGarrah et al. 2016). Intensity is the level of effort during physical activity. The relative intensity 

is the percentage of oxygen uptake (aerobic capacity) reserve required to perform an activity. 

Because of the generally linear relationship between the heart rate and percentage of oxygen uptake, 

heart rate is used to monitor relative intensity in practice (Buchner 2016). 

To use heart rate as an indicator of physical activity intensity need to know its percentage part 

of the personôs maximal heart rate (Mann et al. 2013). Maximal heart rate (HRmax) is the highest 

heart rate a subject can achieve in an all-effort to the point of exhaustion. As there is not always an 

opportunity to measure HRmax values directly need to rely upon regression equations based on age. 

The most commonly used equation is the ñ220 ï ageò formula, proposed by Fox et al. at 1971 

(Camarda et al. 2008). Target heart rate is between 50 to 85 percent of maximal heart rate, where 70 

percent is a border between moderate and vigorous intensity, but 85 percent ï between vigorous and 

high intensity (Fletcher 2016). 

Too much and too little training load may lead to overtraining and detraining, respectively, an 

appropriate training dose at the individual level may allow optimal improvements in performance 

(Buchheit 2016). For most adults and masters athletes moderate to vigorous intensity aerobic 

exercise is required (Garber et al. 2011). Basketball is considered to be an explosive, high-intensity 

sport (Fort-Vanmeerhaeghe et al. 2016). 

Material and methods 

16 male masters basketball players (mean age 49 Ñ 6 years) from four different teams 

participating in the MaxiBasket league were included in the study. Inclusion criteria were regular 

training and competition attendance. The subjects were familiarized with the experimental 

procedure and provided written informed consent according to the Declaration of Helsinki. The 

study protocol was approved by the Riga StradiǺġ University Ethic Committee. 

Prospective data were collected in real training and competition conditions. Heart rate was 

taken by the CONTEC
TM

 Pulse Oximeter CMS50D1 which was put on the left hand index finger. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3936188/
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The first measurement was taken before warm up, second to fourth ï immediately after leaving 

basketball court during players change, but the last measurement was taken shortly (2-5 min) after 

stretching. Each measurement was repeated in two different training and games. 

Maximal heart rate for each participant was calculated by formula ñ220 - ageò which are 

widely used in the world. 70% of the individual's HRmax was taken as the boundary between 

moderate and vigorous intensity, but 85% - between vigorous and high intensity. 

The statistical processing of data was carried out in IBM SPSS V22.0 software. The 

descriptive statistics and T-test were used. The parametric data are represented as a mean Ñ standard 

deviation. A significance level of p < 0.05 was applied.  

Results 

The average age of participants was 49 Ñ 6 years. The average heart rate before training was 

72 Ñ 13 [95% confidence interval (CI): 66-78] beats per minute, but before competitions ï 79 Ñ 12 

[95% CI: 73-85] beats per minute. There is no statistically significant difference between both 

parameters (p = 0,109). The average heart rate during training (133 Ñ 10 [95% CI: 128-138] beats 

per minute) was statistically significantly lower than during games (148 Ñ 13 [95% CI: 142-154] 

beats per minute), p < 0.001. Difference between heart rate after training and competition is not 

quite statistically significant, respectively 94 Ñ 16 [95% CI: 86-102] and 104 Ñ 10 [95% CI: 99-109] 

beats per minute, p = 0.05. 

Average heart rate increasing during training was 61 Ñ 13 [95% CI: 55-67] beats per minute 

and was no statistically significantly different from heart rate increasing during competitions ï 69 Ñ 

19 [95% CI: 60-78] beats per minute, p = 0.135. 

The first figure shows each player average heart rate percentage of his maximal heart rate. 

 

 
 

Figure 1. Players average heart rate percentage of their maximal heart rate  

during training and competitions 
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Mean value of the players average heart rate percentage of their HRmax during training was 

78 Ñ 6 [95% CI: 75-81] percent, but during competitions, it was statistically significant higher, 

respectively, 87 Ñ 6 [95% CI: 84-90] percent, p < 0.001. Only two players average heart rate during 

training was below 70%, all the rest men trained with the heart rate between 70 to 85% which 

represent vigorous intensity. During competitions, only four players average heart rate was 

homologous to vigorous intensity, but the remaining 12 men played basketball with the heart rate 

over 85% of their maximal heart rate. 

Discussion 

In many western countries, people are living longer and longer. Over the past decade, higher 

growth in relation to participation in sports activities observed directly among older people rather 

than children, young people or younger adults. Overall, masters athletes represent a unique 

population (Tischer 2011). 

However, there is still contradictory findings in the literature about measures of resting, 

exercise, and recovery heart rate, most of them are related to methodological inconsistencies and/or 

misinterpretation of the data. Author provide evidence that measures derived from recordings of 

resting and exercise heart rate are likely the most useful monitoring tools (Buchheit 2016). 

This research main purpose was to compare the masters basketball training and competition 

load intensity using players heart rate. Both benefits and risks depend on the applied effort during 

physical activity, especially in older age. Calculation of players average heart rate percentage of 

their HRmax shows that basketball game is vigorous and high intensity physical activity. Also 

Tessitore et al. study results show that 97% of masters basketball match time is spent at heart rate 

more than 70% of HRmax (Tessitore et al. 2006) But Montgomery et al. conclude that during real 

basketball match physiological requirements are significantly higher than during simulated game 

(Montgomery et al. 2010). 

Personal observations in training and games suggest that the increase of the load during 

basketball is temporary and repeated. This is also evidenced by two consecutive studies: Narazaki 

et al. at their work affirm that 34.1% of basketball game time is spent running and jumping, 56.8% 

walking but 9.0% standing (Narazaki et al. 2009). But the Lithuanian researchers in their work 

notes that each player during the match executes up to 50 jumps and 10% of the movements 

contains 10-20 meters long sprint race (Pliauga et al. 2015). 

The most often cited and used formula for maximal heart rate in textbooks and papers in 

exercise physiology and in fitness programs and the fitness industry is 220 ï age. This equation 

relationship tends to increase with increasing age. Another equation used to predict HRmax is the 

regression model proposed by Tanaka et al, the 208 ï (0.7 x age) formula. But authors concluded 
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that their prediction equations proposed by Karvonen (220 ï age) and Tanaka (208 - 0.7 x age) are 

similar in estimating HRmax in male and female subjects 12 to 69 years old (Camarda et al. 2008). 

ñThere is strong evidence that regular moderate or vigorous physical activity reduces the risk 

of premature mortality and coronary artery disease, stroke, high blood pressure, adverse lipid 

profile, type 2 diabetes mellitus, metabolic syndrome, osteoporosis, colon cancer, breast cancer, and 

obesityò. But the effect on the body from higher intensity physical activities still is being studied. 

Although regular physical activity decreases the risk of sudden cardiac death and myocardial 

infarction, there is evidence that high intensity exercises acutely increases the risk of these events. 

However, the results are ambiguous (Buchner 2016). 

Conclusions 

Masters basketball players heart rate during competitions was statistically significantly higher 

than during training, but there was no difference between heart rate increasing during both events. 

Most players ran training with heart rate corresponding vigorous intensity, but competitions ï 

corresponding high intensity. 
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Abstract 

Comparison of SpO2/FiO2 to PaO2/FiO2 as diagnostic tools for ARDS 

Key words: ARDS criteria, fraction of inspired oxygen 

Acute respiratory distress syndrome (ARDS) definition includes specific partial pressure of oxygen in arterial blood 

(PaO2). Arterial gas analysis is rarely performed outside intensive care units, so ARDS has tendency to be diagnosed 

late. The aim of the study was to find out whether ratio of arterial oxygen saturation (SpO2) which means the fraction of 

oxygen-saturated hemoglobin relative to total hemoglobin in the blood to fraction of inspired oxygen (FiO2) can be 

used in place of traditional PaO2/FiO2 ratio. To achieve the aim 32 clinical cases were analyzed. Correlation between 

traditional PaO2/FiO2 parameter and SpO2/FiO2 was investigated. Authors concluded that SpO2/FiO2 ratio can be 

used as diagnostic test in patients with ARDS. 

 

Kopsavilkums 

SpO2/FiO2 un PaO2/FiO2 kǕ ARDS diagnostisko testu salǭdzinǕjums 

AtslǛgas vǕrdi: ARDS kritǛriji, ieelpotǕ skǕbekǸa frakcija 

AkȊtu respiratoru distresa sindromu (ARDS) definǛ Berlǭnes kritǛriji, kas iekǸauj tostarp skǕbekǸa parciǕlo spiedienu 

arteriǕlajǕs asinǭs (PaO2). TǕ kǕ asins gǕzu analǭze tiek realizǛta Ǖrpus intensǭvǕs terapijas nodaǸǕm, ARDS ir tendence 

bȊt diagnosticǛtam novǛloti. Darba mǛrǵis bija noskaidrot, vai arteriǕlo asiǺu skǕbekǸa saturǕcijas, kura nozǭmǛ 

attiecǭbu starp ar skǕbekli piesǕtinǕto hemoglobǭnu un kopǛjo hemoglobǭnu, un ieelpota skǕbekǸa frakcijas attiecǭba 

(SpO2/FiO2) var tikt izmantota ARDS diagnostikai PaO2/FiO2 vietǕ. lai sasniegtu mǛrǵi tika analizǛtas 32 slimǭbas 

vǛstures. Tika analizǛta korelǕcija starp PaO2/FiO2 un SpO2/FiO2. Autori secinǕja, ka SpO2/FiO2 attiecǭba var tikt 

izmantota kǕ diagnostiskais tests pacientiem ar ARDS. 

 

Introduction  

Acute respiratory distress syndrome (ARDS) is defined by Berlin Criteria: 

¶ acute onset over 1 week or less of a known clinical insult or new or worsening respiratory 

symptoms; 

¶ bilateral opacities consistent with pulmonary edema detected on CT or chest radiograph; 

¶ PaO2/FiO2 (P/F) ratio <300mmHg with a minimum of 5 cmH20 PEEP
1
 or CPAP

2
; 

¶ must not be fully explained by cardiac failure or fluid overload; need objective assessment to 

exclude hydrostatic edema if no risk factor present. (Ranieri et al. 2012) 

As arterial blood analysis and mechanical lung ventilation are rarely performed in non-

intensive care units, so it could be difficult to identify ARDS according to Berlin criteria. It delays 

diagnostics and increases length of hospitalization and mortality rate. ARDS still has a mortality 

rate of 40%. (Walkey Allan et al. 2012) 

                                                 
1
 PEEP ï positive end expiratory pressure 

2
 CPAP ï continuous positiveairwaypressure 
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An alternative criterion is ratio of saturation of peripheral oxygen to fraction of inspired 

oxygen ratio (SpO2/FiO2), which doesnôt require any special ventilation parameters and is more 

easily to obtain. (Rice et al. 2007; Riviello et al. 2016) The aim of study is to accept or deny 

SpO2/FiO2 as trustful and easy-to-perform tool for diagnosing ARDS. Authors analyzed correlation 

between these ratios in patients with ARDS (Pearson rank correlation) and compared SpO2/FiO2 in 

survivor and non-survivor group (T-test) to find out prognostic value of this ratio. 

Materials and methods 

Study is retrospective multicenter in Latvia. Clinical cases of period from January 1, 2012 to 

December 31, 2015 were taken for analyze.  

Inclusion criteria were age more than eighteen years and ARDS diagnosis, confirmed by 

traditional criteria. An exclusion criterion was NYHA class IIIïIV heart failure, because it was 

difficult to differentiate cardial lung oedema from ARDS in patients if echocardiography was not 

performed. 25 cases out of 32 were included in further analysis.  

Patients were divided into survivor and non-survivor group with aim to compare SpO2/FiO2 

and PaO2/FiO2 in both and see if these parameters have prognostic value. PaO2, SpO2, FiO2, 

neutrophil, thrombocyte and C-reactive protein levels closest to time of diagnosis confirmation and 

on third day after diagnosis confirmation were interpreted. Neutrophil and thrombocyte levels were 

registered because they are believed to affect course of respiratory distress. Inflammation marker 

was registered as a marker of process severity. Vasopressor therapy was registered if provided 

during hospitalization.  

Correlation between traditional PaO2/FiO2 parameter and SpO2/FiO2 was investigated. 

Correlation between inflammation marker levels and outcome was analyzed. Data analysis using 

IBM SPSS 24, MS Excel. 

Results  

25 clinical cases (13 males, 12 females) were included in further analysis. Median age was 49 

(21-80) years. Pneumonia was most common (60%) main diagnosis among them; other etiologies 

were trauma, pancreatitis, sepsis, intoxication.  

For 14 patients (56%) outcome was poor, 11 (44%) patients recovered. Median hospital 

length of stay was 23 days for survivors and 15 for non-survivors. 

29% percent of patients received vasopressor therapy. 

Pearson rank correlation coefficient (r) between SpO2/FiO2 and PaO2/FiO2 was 0,79 

(p<0,001) on the day of diagnosis and 0,631 (p<0,05) on the third day. (Tab. 1) 
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Table 1. Correlation between SpO2/FiO2 and PaO2/FiO2 

 

 
PaO2/FiO2 on 1

st
 day 

of diagnosis 

SpO2/FiO2 on 1
st
 day 

of diagnosis 

PaO2/FiO2 on 1
st
 day 

of diagnosis 

Pearson Correlation 
1 

0,790 

Sig. (2-tailed) 0,000 

 
PaO2/FiO2 on 3

rd
 day 

of diagnosis 

SpO2/FiO2 on 3
rd

 day 

of diagnosis 

PaO2/FiO2 on 3
rd

 day 

of diagnosis 

Pearson Correlation 
1 

0,631 

Sig. (2-tailed) 0,003 

 

T-test showed statistically significant difference in SpO2/FiO2 on third day after diagnosis 

confirmation between non-survivor (mean 132,74ÑSD 31,18) and survivor group (mean 168,85ÑSD 

43,38; p<0,05). (Fig. 1) No such correlation was found for PaO2/FiO2 meanings. 

SpO2 also has significant difference in survivor (91Ñ5,85) and non-survivor (84Ñ8,06) group 

(p<0,05). (Fig. 2) 

 

 

 

 

 

 

 

Figure 1. Difference in 

SpO2/FiO2level in survivor 

and non-survivor group 

 

 

 

 

 

 

 

 

Figure 2. Difference of SpO2 

level in survivor and  

non-survivor group 
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Other parameters (thrombocyte, neutrophil level, C-reactive protein) did not show significant 

differences in these two groups. Presence of vasopressor therapy did not shown statistically 

significant correlation with outcome. 

Discussion 

Thrombocyte level was registered because it seems to have a significant role in ARDS 

pathogenesis. Platelets increase thromboxane-A2 and P-selectin, induced expression of ICAM-1 on 

endothelial cells, and these in turn led to increased neutrophil activation. Inhibition of platelet-

neutrophil aggregation resulted in reduced neutrophil recruitment, increased animal survival time, 

and less hypoxia. (Hemang, Daryl 2015) 

Limitation of this study is amount of analyzed clinical cases. Although there were included 

cases with ARDS as main diagnosis and as complication as well, there was difficult to get all 

possible patient histories, because clinicians usually write ARDS in the end of diagnosis, but 

searching system recognize diagnosis only until third complication. 

Length of hospitalization is not strongly associated with ARDS severity because in some 

patients ARDS was diagnosed at arrival, but in other it developed after nosocomial pneumonia and 

length of stay was specified by other condition. 

Conclusions 

¶ SpO2/FiO2 ratio strongly correlates with PaO2/FiO2 ratio, therefore it can be used as a test for 

diagnosing ARDS; 

¶ SpO2/FiO2ratio is significantly lower in non-survivor group so it could be used as prognostic 

marker in patients with ARDS; 

¶ SpO2 alone could be used as prognostic marker in patients with ARDS; 

¶ In this study inflammation markers and thrombocyte level do not have prognostic value. 
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Abstract  

Key words: Programmers, Depression, Stress, Information technologies, PHQ-9 

Introduct ion: In recent years the number or programmers employed in information technology field has increased 

significantly. Countless risk factors can influence depression rates, some being associated with workplace environment, 

isolation and stress. Work in smaller and financially less stable enterprises can also contribute to mental health decrease. 

Aim : The aim of this study was to determine if there is a correlation between work experience in programming and 

depression symptom prevalence and the potential risk factors. 

Materials and methods: Programmers were interviewed online using Patient Health Questionnaire 9 and questions 

about their work environment. Statistical data interpretation and procession was performed with MS Excel 2013 and 

IBM SPSS 20.0. 

Results: In total 90 programmers were surveyed, aged 22 to 54 (mean 29.17Ñ5.53), 25,6% women and 74,4% men. 

Respondent evaluation using PHQ-9 revealed; 61.11% (n=55) of all respondents did not score enough points (Ó10) for 

diagnosis of depression. 38.89% (n=35) had a total score Ó10 points. PHQ-9 score Ó10 has sensitivity of 88% and a 

specificity of 88% for Major Depressive Disorder. In male group 25,37% (n=17) presented with mild depression 

symptoms, 33,3% (n=30) of the respondents presented with moderate and above moderate depression symptoms. In 

female group 43,48% (n=10) had mild symptoms and 21,74% (n=5) presented with moderate and severe depression 

symptoms. There was no significant correlation found between work experience and depression (p >0,05). 

Conclusions: Work experience in programming does not increase the prevalence of depression symptoms. Prevalence 

of depression symptoms among programmers is higher in males compared to females. Prevalence of depression 

symptoms is higher among programmers employed in smaller enterprises. 

 

Kopsavilkums 

AtslǛgvǕrdi: ProgrammǛtǕji, Depresija, Stress, InformǕcijas tehnoloǥijas, PHQ-9 

Ievads: PǛdǛjo gadu laikǕ ir strauji palielinǕjies nodarbinǕto skaits ar programmǛġanu saistǭtos uzǺǛmumos. DaģǕdi 

faktori var ietekmǛt depresijas bieģuma palielinǕġanos nodarbinǕtajiem, kuri ikdienǕ strǕdǕ par programmǛtǕjiem, tas 

var bȊt, stress darbǕ, manipulǕcijas ar lielu datu apjomu, daģǕdu programmǛġanas valodu apguve un pielietoġana. Darbs 

mazǕkos un zemǕk atalgotos uzǺǛmumos, salǭdzinot ar lielǕkǕm kompǕnijǕm, var radǭt lielǕku risku depresijas attǭstǭbai. 

MǛrǵis: PǛtǭjuma mǛrǵis ir noteikt vai programmǛtǕjiem ar lielǕku darba stǕģu ir lielǕks risks depresijas simptomu 

attǭstǭbai un, vai to ietekmǛ citi potenciǕlie riska faktori. 

MateriǕli un metodes: ProgrammǛtǕji tika anonǭmi intervǛti tieġsaistǛ, izmantojot Pacientu Veselǭbas aptauju ï 9 

(PHQ-9) un aptauju par apstǕkǸiem darba vietǕ. Datu statistiskajai analǭzei tika izmantota MS Excel 2013 un IBM SPSS 

20.0. 

RezultǕti: PǛtǭjumǕ piedalǭjǕs 90 programmǛtǕji, vecumǕ no 22 lǭdz 54 (29.17Ñ5.53), 25,6% sievieġu un 74,4% vǭrieġu. 

AptaujǕto izvǛrtǛġana, izmantojot PHQ-9 atklǕja, ka 61,11% (n=55) no visiem respondentiem nesasniedza pietiekoġi 

daudz punktu depresijas diagnozei (Ó10 punkti). PHQ-9 vǛrtǛjums Ó10 ir 88% jutǭgs un 88% specifisks depresijas 

diagnozes uzstǕdǭġanai. Vǭrieġu grupǕ 25,37% (n=17) novǛrota vieglas depresijas simptomǕtika, savukǕrt 33,3% (n=30) 

saǺǛma vǛrtǛjumu, kas atbilst vidǛjas un smagǕkas depresijas pakǕpes simptomǕtikai. Sievieġu grupǕ 43,48% (n=10) 

novǛroti vieglas depresijas simptomi, vidǛjas un smagǕkas depresijas pazǭmes atzǭmǛja 21,74% (n=5). Nav korelǕcijas 

starp darba stǕģu programmǛġanǕ un depresijas simptomu prevalenci (p>0,05). 

SecinǕjumi:. Darba pieredze programmǛġanǕ nepalielina depresijas simptomu prevalenci. Vǭrieġiem programmǛtǕjiem 

depresijas simptomi novǛroti bieģǕk. Darbs mazǕkos uzǺǛmumos palielina depresijas simptomu bieģumu. 

 

Aim of the study 

The aim of this study was to determine if there is a correlation between work experience in 

programming and depression symptom prevalence and the potential risk factors that may influence 

the rates of symptoms associated with depression, like the female gender, age and the type of 

establishment the employees are working for.  
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Introduct ion 

According to National Employment Agency of Latvia programmers are one of the most 

sought after professionals in the recent years and the demand for high qualified workers will 

continue to increase (Ministry of Economics of Latvia 2016). 

Lifetime prevalence of depression varies widely, but in the majority of countries the number 

of people who may suffer from depression during their lifespan falls within 8 ï 12% range (Kessler 

2013). 

Increased depression rates among programmers can be influenced because of countless 

factors. The biggest contributors being: self-critical behaviour, work related stress, residing and 

working in urban environment as well as isolation due to work with large quantities of data or job 

peculiarities (Haggerty 2016). 

Individuals employed in computer technology fields, programming among those, note the 

constant change in technologies and software development, they experience the speed of evolution 

in these fields, and it may become a struggle and leave profound psychological and physiological 

damage (Khosrowpour, and Culpan 1989). 

Studies suggest that there indeed is a link between depression and the related symptoms, and 

programmers. Evaluated by a semi structured interview pertaining 101 subjects, male software 

engineers, found that depression symptoms were the most frequent out of all mental health 

complaints. The study found that 32% of the subjects diagnosed as DSM-III, had depression 

symptoms (Shoji 1990).  

Stress and anxiety comparison study done in 2014. including 100 professionals 50 software 

and 50 mechanical professionals of both sexes proved that software engineers had higher anxiety 

levels than that of mechanical professionals. Software field being relatively new therefore it is 

necessary to realize mental health hazards (Nayak 2014). 

According to survey results, evidence consistently indicates that depression can adversely 

affect work productivity. Results of a survey and self-reported annual incomes of USA working 

population suggests that workers cost employers an estimated 44 billion dollars per year in lost 

productive time due to depression (Stewart 2003). 

Materials and methods 

A total of 90 programmers participated in the study, aged 22 to 54 (mean 29.17Ñ5.53). The 

survey of programmers was performed using Patient Health Questionnaire ï 9 (PHQ-) in two 

languages, English and a questionnaire validated in Latvian. In addition a survey consisting of 

questions about the age, gender, work experience in programming (in years), work experience with 

the recent programming languages used daily and the size and type of the establishment they 

currently work in. The PHQ-9 is the module tool for evaluating depression symptom severity, 
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which scores each of the 9 DSM-IV depression criteria as ñ0ò (not at all) to ñ3ò (nearly every day) 

over the last two weeks. Respondents answered the questions anonymously, using an online survey 

platform. Data was gathered from various Latvian software development companies and with the 

cooperation of Paris Graduate School of Digital Innovation - EPITECH post-graduates in France.  

The data was gathered over the time span of 3 months (from December 2016 until February 

2017). Statistical data interpretation and procession was performed with Microsoft Excel 2013 and 

IBM SPSS 20.0. 

Mann ï Whitney U test and Wilcoxon W test was used to determine the difference and the 

significance of the difference between two different groups of programmers. Correlation between 

two variables was tested using Spearmanôs rho nonparametric test. In this research threshold of 

significance was set at p=0,05.  

Results 

Out of 90 respondents 25,6% (n=23) were women and 74,4% (n=67) were men. Respondent 

evaluation using PHQ-9 revealed the following results: 61.11% (n=55) of all respondents did not 

score enough points (Ó10) for diagnosis of depression. However 38.89% (n=35) had a total score 

Ó10 points, potentially requiring further evaluation and treatment from certified psychotherapist or a 

psychiatrist. Patient Health Questionnaire ï 9 score Ó10 has sensitivity of 88% and a specificity of 

88% for Major Depressive Disorder (Kroenke 2001).  

Nonparametric measure of rank correlation, Spearman's rho, revealed that there was no 

significant correlation found between work experience and depression symptom prevalence in 

surveyed software engineers (p >0,05). 

Between two groups of programmers where respondents were employed in smaller companies 

of less than 25 employees on average employed in a year, and larger companies where the average 

employee count employed per year was higher than 25, was statistically significant difference 

(p<0.05). Out of all programmers working in smaller companies, 47,61% of respondents had 

moderate or above moderate severity depression symptoms, whereas in larger establishments only 

29,16% of programmers presented with moderate or above moderate severity symptoms.  

In male group of the surveyed programmers 29,85% (n=20) had minimal depression 

symptoms (0-4 points in the PHQ-9 module), 25,37% (n=17) presented with mild depression 

symptoms (5-9 points in the PHQ-9), 35,82% (n=24) had moderate depression symptoms (10-14 

points), 4,47% (n=5) of the respondents had moderately severe depression symptoms (15-19 points) 

and 1,49% (n=1) presented with severe depression symptoms (20-27 points).  

In female group 34,78% (n=8) had minimal depression symptoms (0-4 points in the PHQ-9 

module), 43,47% (n=10) presented with mild depression symptoms (5-9 points in the PHQ-9), 

13,04% (n=3) had moderate depression symptoms (10-14 points), 4,3% (n=1) of the respondents 
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had moderately severe depression symptoms (15-19 points) and 4,3% (n=1) presented with severe 

depression symptoms (20-27 points).  

Following the question in PHQ-9 survey, óô If you checked off any problems, how difficult 

have these problems made it for you to do your work, take care of things at home, or get along with 

other people?ôô, óôNot difficult at allôô answered 33,3% (n=30) of programmers, óôSomewhat 

difficultôô answered 48,8% (n=44), óôVery difficultôô accounted for 13,2% (n=12) of respondents 

and óôExtremely difficultôô answered only 4,4% (n=4) of surveyed software engineers. 

The most frequent symptoms among programmers were feeling tired and having no energy, 

different types of sleep disturbances and having little interest and pleasure in doing any type of 

activity. Of all programmers 88,9% reported feeling tired and having no energy at least once in the 

last two weeks. Trouble falling asleep, waking up during the night or sleeping too long was the 

second most common complaint, accounting for 81,2% of the respondents. Having little interest or 

pleasure in doing things was the third most common symptom of the surveyed programmers, 

consisting of 76,7% respondents. 

Discussion 

In this research there was no significant difference between the depression prevalence 

between genders, males having higher prevalence than females. As well as, smaller enterprise 

employees having significantly higher depression symptom prevalence when compared to 

programmers in larger corporations. The findings of this study indicate that the risk of acquiring 

depression symptoms during individualôs life span is higher than that of the general population.  

Patient Health Questionnaire 9 is a highly useful screening tool, but it is not a stand-alone 

diagnostic test, therefor it cannot be used to diagnose depression without further testing (Manea, 

and Gilbody 2012). 

A number limitations of this study must be emphasized. It is to be noted that the number of 

responding programmers was relatively small, furthermore the count of female software engineers 

was significantly lower than male the counterpart, increasing the likelihood of small sample bias. 

Additionally there is no way of checking misinterpretations by the respondents when answering 

different type of questions.  

Data on research evaluating depression symptoms in programmers using PHQ-9 currently is 

scarce, further increasing the difficulties when comparing the data to this research. Although some 

studies suggest there is a link between depression and programming (Shoji 1990), the sample sizes 

are not large enough to be conclusive. 

Conclusions 

Work experience in programming does not increase the prevalence of depression symptoms. 

Prevalence of depression symptoms among programmers is higher in males compared to females. 
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Prevalence of depression symptoms is higher among software engineers employed in smaller 

enterprises. 
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Abstract 

Chronic hepatitis C clinical course and outcome 

Key words: chronic hepatitis C (CHC), hepatitis C virus (HCV), stage of fibrosis, genotype, complications 

Introduction:  The number of people infected with HCV increases by 3-4 million each year. It is important to diagnose 

the infection as soon as possible to prevent complications such as portal hypertension, liver cell insufficiency and 

hepatocellular carcinoma. In order to provide the best treatment possible, it is necessary to determine HCV genotype 

and stage of fibrosis. 

Aim:  To investigate clinical course and outcome of CHC by collecting and analyzing documented information about 

stage of fibrosis, genotype and common complications among CHC patients.  

Materials and methods: The retrospective research was done by collecting and analyzing data of 137 CHC patients 

who were admitted to Riga East Clinical University Hospital during time period from January 2014 to December 2016. 

Statistical data was processed by IBM SPSS and Microsoft Excel. 

Results: From 137 total cases 64.23% (n=88) were men from whom 23.86% (n=21) exitus letalis and 35.77% (n=49) 

were women - 18.37% (n=9) exitus letalis. Data of stage of fibrosis was available for 102 cases, from which 5.88% (n= 

6) had stage 0; 34.31% (n=35) had stage 1; 9.80% (n=10) had stage 2; 5.88% (n=6) had stage 3 and 44.12% (n=45) had 

stage 4 (cirrhosis). Data of HCV genotype was available for 69 cases, from which genotype 1(undifferentiated) was 

determined in 17.39% (n=12), genotype 1a in 1.45% (n=1), genotype 1b in 55.07% (n=38), genotype 2 in 1.45% (n=1) 

and genotype 3 in 24.64% (n=17) cases. CHC complications were present in 78 cases and the commonest were ï portal 

hypertension 84.62% (n=66), liver cell insufficiency 76.92% (n=60) and hepatocellular carcinoma 14.10% (n=11). 

Conclusion: We can conclude that male patients were generally more represented in the research compared to female 

patients and had higher mortality rate. Almost half of the patients were diagnosed with CHC at the stage of cirrhosis. 

The most common was HCV genotype 1b, but the least common were - 2 and 1a. From all observed complications the 

most prevalent was portal hypertension.  

 

Kopsavilkums  

Hroniska vǭrushepatǭta C klǭniskǕ gaita un iznǕkums 

AtslǛgvǕrdi: hronisks C hepatǭts (HCH), hepatǭta C vǭruss (HCV), fibrozes stadija, genotips, komplikǕcijas 

Ievads: Katru gadu ar HCV inficǛto skaits pieaug par 3-4 miljoniem. Ir svarǭgi diagnosticǛt infekciju pǛc iespǛjas 

agrǭnǕk, lai novǛrstu komplikǕciju ï portǕlǕs hipertensijas, aknu ġȊnu mazspǛjas un hepatocelulǕras karcinomas 

attǭstǭbu. Lai nodroġinǕtu efektǭvǕko terapiju, ir nepiecieġams noteikt HCV genotipu un fibrozes pakǕpi. 

MǛrǵis: PǛtǭt HCH klǭnisko gaitu un iznǕkumu, ievǕcot un analizǛjot informǕciju par fibrozes pakǕpi, genotipu un 

bieģǕkajǕm komplikǕcijǕm HCH pacientiem. 

MateriǕli un metodes: Tika veikts retrospektǭvs pǛtǭjums, ievǕcot un analizǛjot datus par 137 HCH pacientiem, kas 

bijuġi stacionǛti Rǭgas Austrumu klǭniskǕs universitǕtes slimnǭcǕ laika periodǕ no 2014.gada janvǕra lǭdz 2016.gada 

decembrim. Datu statistiskǕ apstrǕde tika veikta, izmantojot IBM SPSS un Microsoft Excel. 

RezultǕti: No 137 kopǛjǕ gadǭjumu skaita 64.23% (n=88) bija vǭrieġi, no kuriem 23.86% (n=21) iestǕjǕs exitus letalis; 

35.77% (n=49) bija sievietes, ko kurǕm 18.37% (n=9) iestǕjǕs exitus letalis. Dati par fibrozes pakǕpi bija pieejami 102 

gadǭjumos, no kuriem 5.88% (n= 6) bija 0 pakǕpe; 34.31% (n=35) bija 1.pakǕpe; 9.80% (n=10) bija 2.pakǕpe; 5.88% 

(n=6) bija 3.pakǕpe un 44.12% (n=45) bija 4.pakǕpe (ciroze). Dati par HCV genotipu bija pieejami 69 gadǭjumos, no 

kuriem 17.39% (n=12) bija noteikts 1. (nediferencǛts) genotips, 1.45% (n=1) ï 1a genotips, 55.07% (n=38) ï 1b 

genotips, 1.45% (n=1) ï 2. genotips un 24.64% (n=17) tika noteikts 3.genotips. HCH komplikǕcijas bija attǭstǭjuġǕs 78 

gadǭjumos un bieģǕkǕs bija portǕlǕ hipertensija (84.62%(n=66)), aknu ġȊnu mazspǛja (76.92% (n=60)) un 

hepatocelulǕrs vǛzis (14.10% (n=11)).  

SecinǕjumi: Es secinu, ka vǭrieġu dzimtas pacienti bija vairǕk pǕrstǕvǛti ġajǕ pǛtǭjumǕ salǭdzinot ar sievieġu dzimtas 

pacientiem un vǭrieġiem bija arǭ augstǕki mirstǭbas rǕdǭtǕji. Gandrǭz pusǛ gadǭjumu HCH diagnosticǛġanas brǭdǭ bija 

attǭstǭjusies aknu ciroze (4.fibrozes pakǕpe). BieģǕkais genotips bija 1b, bet visretǕkie ï 2 un 1a. No visǕm apskatǭtajǕm 

komplikǕcijǕm visbieģǕk sastopamǕ bija portǕlǕ hipertensija. 

 

Introduction  

Hepatitis C is a liver infection caused by blood-borne Hepatitis C virus (HCV). Today most 

people become infected with the HCV by sharing needles or other equipment to inject drugs 

(cdc.gov). It is estimated that about 3% of the worldôs population (approximately 200 million 
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people) have been infected with HCV (Xiong 2016). In Latvia the incidence of CHC in 2016 is 

1907 cases (96.9 cases per 100000 people) (spkc.gov.lv). 
 

For some people, hepatitis C is a short-term illness but for 70%ï85% of people who become 

infected with HCV, it becomes a long-term, chronic infection (Xiong 2016).  

It is important to diagnose the infection as soon as possible to prevent complications such as 

portal hypertension, liver cell insufficiency and hepatocellular carcinoma. Despite highly effective 

direct-acting antiviral agents, the morbidity and incidence of liver-related complications of HCV is 

likely to persist in the near future (Goossens, Hoshida 2015). 

Regarding complications it is known that CHC mostly leads to portal hypertension - 

progression of fibrosis contribute to increase in wedged hepatic venous pressure gradients. The 

correlations between pressures and morphological changes are maintained in all patients except 

those with cirrhosis (other factors such as revascularization and humoral factors are involved) 

(Leeuwen, Howe, Schener, Sherlock 1990). 

Common complication of CHC is also malignancy. HCV is a leading etiology of 

hepatocellular carcinoma (HCC) (Goossens, Hoshida 2015). The risk of HCC, in chronic HCV 

infection, is associated with fibrosis stage. In cirrhotic subjects, the annual incidence of HCC is 

extremely high (1-7% per year), although HCC rarely develops in livers with less fibrosis (Yoshida, 

Shiratori, Moriyama, Arakawa, Ide, Sata 1999). 

In order to provide the best treatment possible, it is necessary to determine HCV genotype and 

stage of fibrosis. Factors associated with successful therapy with interferon and ribavirin include 

genotypes other than 1, lower baseline viral levels, less fibrosis or inflammation on liver biopsy, 

and lower body weight or body surface area (Dhawan 2016). There are 6 major HCV genotypes and 

more than 50 minor subtypes. Genotype 1 HCV is the most common and is associated with a lower 

rate of response to treatment. 

Persistent inflammation and hepatocellular injury lead to the fibrosis. Fibrosis is classified as 

0-4 (staging is based on the extent of fibrosis), as follows: 

¶ Stage 0: No fibrosis  

¶ Stage 1: Fibrous portal expansion  

¶ Stage 2: Periportal fibrous extension  

¶ Stage 3: Fibrous septa formation, including portal-to-central bridging fibrosis  

¶ Stage 4: Cirrhosis (Xiong 2016). 

Materials and methods 

The retrospective research was done to investigate clinical course and outcome of CHC by 

collecting and analyzing documented information about stage of fibrosis, genotype and common 

complications among 137 CHC patients who were admitted to Riga East Clinical University 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Goossens%20N%5BAuthor%5D&cauthor=true&cauthor_uid=26157746
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hoshida%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26157746
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goossens%20N%5BAuthor%5D&cauthor=true&cauthor_uid=26157746
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hoshida%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26157746
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Hospital during time period from January 2014 to December 2016. Statistical data was processed by 

Microsoft Excel. 

Results 

From 137 total cases of chronic HCV, 49 representatives were women and 88 were men, of 

which 9 women and 21 men deceased.  

Data about stage of fibrosis at the time of discovery was available for 102 cases, from which 

stage 4, the final stage of fibrosis called cirrhosis was the dominant one with 44%, followed by 

stage 1 with 34%.  

HCV genotype data was available for 69 cases, of which genotypes were ranked as follows in 

a descending order: genotype 1b 55 %, genotype 3 almost 25 %, genotype 1(undifferentiated) 17%, 

genotypes 2 and 1a 1,5% each. As you can see, the dominant is genotype 1, followed by 

genotype 3. 

Further, we summarized the data about Chronic HCV infection complications ï of total 78 

cases, the most common were ï portal hypertension with almost 85%, liver cell insufficiency with 

77% and hepatocellular carcinoma with 14%. 

Discussion 

The findings of this study are supported by epidemiological data of HCV in Europe and 

similar studies that have been described in the international scientific literature. 

Our results of HCV genotypes correspond to data from Latvian centre of Infectious diseases. 

In Latvia have been registered 68,80 % HCV patients with genotype 1b, in our study genotype 1b 

was found in 55% of patients. The second most common genotype that is registered in centre of 

Infectious diseases is type 3 ï in 31,90 % of patients, in our study 25% of patients had this 

genotype. (LIHHASA 2015) Recently issued meta- analysis of HCV genotypes distribution in 

Europe shows the same order of genotype occurence - the predominant genotype is genotype 1 

(64.4 %), followed by genotype 3 (25.5 %). (Petruzziello 2016) 

In our study stage of fibrosis that was found in biopsy at the time of discovery in most cases 

was the final stage 4. In different sources of literature is written that final stage of fibrosis develops 

after about 20 years of infection, confirming that in 44% of cases in our study diagnosis was made 

very late. (Marcellin 2006) Delayed diagnosis of HCV favors the opinion of scientists that the 

incidence of complications of CHC will not decline over the next 10 years because most patients 

with CHC remain undiagnosed. (Petruzziello 2016). This is the problem we have encountered 

during the research ï diagnosis of CHC was delayed.  

Conclusion 

In this retrospective research it was observed that male patients had higher mortality and were 

generally more represented in the research compared to female patients. This means that men have 
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more risk factors of developing CHC. Almost half of the patients were diagnosed with CHC at the 

stage of cirrhosis, which means that the diagnosis was delayed. The most common HCV genotype 

that was encountered in the acquired data from Clinical Center of Emergency Medicine ñGaiǸezersò 

was 1b, as it is in Europe from the available data. And the least common were genotypes 2 and 1a. 

It is important to determine genotype to be able to provide the best treatment possible, because there 

are different therapy opportunities and medications for every genotype. From all observed 

complications the most prevalent was portal hypertension, which can be explained due to cirrhosis 

of liver and compression of portal vein. 
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Abstract 

Endovascular embolization in patients with massive large intestine bleeding, efficiency, complications and its 

management. 5 years data from single center experience 
Key words: LGIB, digital subtraction angiography (DSA), endovascular embolization (EVE) 

Introduction:  Massive lower gastrointestinal bleeding usually leads to hospital admission with invasive diagnostic 

evaluations (Strate 2016). It is important for the interventional radiologist to be well versed in the endovascular 

therapeutic options (Navuluri 2012). 

Aim:  To find out clinical and laboratory results after EVE of LGIB and its complications in Riga East University 

Hospital, Interventional radiology department. Verify treatment technique and complications linked to embolization 

material. Identify frequency of surgical treatment application of complications. 

Materials and methods: 21 patients, retrospective study. Patients had 2 following criteria - massive LGIB and DSA 

with or without EVE. EVE technique, Hgb levels before and after treatment, complications, treatment of complications 

were assessed. Allocation to 4 groups by EVE technique ï coils, glue, microspheres, combine material. Data analysis: 

SPSS. 

Results: 16 patients (76,2%) had EVE. Median Hgb rise with EVE - 3,39 g/dL. Median Hgb rise without EVE - 1,60 

g/dL. Role of EVE is on the border of significance (p=0,050), EVE efficacy can be inferred clinically. EVE by coils 

n=4 (25%), showed no complications; Glue n=2 (12,5%), had 100% complications; Microspheres n=3 (18,75%), n=2 

(66,7%) had complications; Combine n=7 (43,75%), n=2 (28,6%) had complications. There is no statistically 

significant dependence between specific EVE and summoned complication (p=0,070). Mortality n=1 (16,7%). 

Complication had n=6 (37,5%), n=2 (33,3%) had surgical treatment. There is no statistically significant dependence 

between EVE complications and surgical treatment (p=0,071).  

Conclusion: EVE is effective treatment for patients with massive LGIB with clinical efficacy and increase of Hgb 

level. It shows tendency of lower complication rate for treatment technique using coils, without statistical significance. 

 

Kopsavilkums 

Masǭvas resnǕs zarnas asiǺoġanas endovaskulǕrǕ embolizǕcija, efektivitǕte, komplikǕcijas un komplikǕciju 

ǕrstǛġana. 5 gadu viena centra datu apkopojums 

AtslǛgvǕrdi: Masǭva resnǕs zarnas asiǺoġana (MRZA), digitǕlǕ subtrakcijas angiogrǕfija (DSA), endovaskulǕrǕ 

embolizǕcija (EVE) 

Ievads: Masǭva resnǕs zarnas asiǺoġana ir bieģs stacionǛġanas un endovazǕlǕs diagnostikas pielietoġanas iemesls (Strate 

2016). Invazǭvam radiologam ir svarǭgi labi orientǛties endovaskulǕrǕs terapijas iespǛjǕs (Navuluri 2012). 

MǛrǵis: Noskaidrot endovazǕlǕs embolizǕcijas klǭniskus un laboratorus rezultǕtus pie masǭvas resnǕs zarnas asiǺoġanas 

Rǭgas Austrumu klǭniskǕs universitǕtes slimnǭcǕ, InvazǭvǕs radioloǥijas nodaǸǕ. IzpǛtǭt kǕds embolizǕcijas materiǕls 

retǕk dod komplikǕcijas. Noskaidrot ǵirurǥiskas EVE komplikǕciju koriǥǛġanas bieģumu. 

MateriǕli un metodes: Restrospektǭvs pǛtǭjums ar pǛtǭjuma grupu no 21 pacienta. Pacientu iekǸauġanas kritǛrijs ir 

veikta DSA ar vai bez EVE. Tika izanalizǛti EVE materiǕls, Hgb lǭmeǺi pirms un pǛc ǕrstǛġanas, komplikǕcijas, 

komplikǕciju ǕrstǛġana. Pacienti sadalǭti ļetrǕs grupǕs pǛc embolizǕcijas materiǕla ï koili, lǭme, mikrosfǛras un 

materiǕlu kombinǕcija. Dati analizǛti ar IBM SPSS programmu. 

RezultǕti: 16 pacientiem (76,2%) tika veikta EVE. VidǛjais Hgb pieaugums pacientiem ar veikto EVE ir 3,39 g/dL. 

VidǛjais Hgb pieaugums pacientiem bez EVE ir 1,60 g/dL. Pacientiem ar EVE pielietojumu Hgb lǭmeǺa pieaugums ir 

divreiz lielǕks nekǕ pacientiem ǕrstǛtiem bez EVE, bez statistiskas ticamǭbas (p=0.050). EVE ar koiliem ir veikta 

ļetriem pacientiem, nevienam neattǭstǭjǕs komplikǕcijas. Lǭme tika pielietota diviem, un abiem komplicǛjǕs. 

MikrosfǛras pielietotǕs trijiem pacientiem, diviem no tiem attǭstǭjǕs komplikǕcijas. KombinǛtǕ EVE tika pielietota 

septiǺiem pacientiem, diviem komplicǛjǕs. Statistiski nav ticamǭbas atkarǭbas starp EVE pielietojumu un komplikǕciju 

attǭstǭbu (p=0,070). Mirstǭba pǛtǭjumǕ sastǕda 6,25%, jeb viens pacients. KomplikǕcijas attǭstǭjǕs seġiem pacientiem no 
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16, diviem no tiem tika pielietota ǵirurǥiskǕ komplikǕciju korekcija. Starp EVE komplikǕcijǕm un ǵirurǥisko ǕrstǛġanu 

statistiskas atkarǭbas nepastǕv (p=0,071). 

SlǛdzieni: EVE ir efektǭva ǕrstǛġanas metode masǭvas resnas zarnas asiǺoġanas gadǭjumǕ, ar klǭnisko efektivitǕti un 

Hgb lǭmeǺa pieaugumu. VisretǕk komplikǕcijas dod EVE ar koiliem, bez statistiskas ticamǭbas. 

 

Introduction  

Massive large intestine bleeding is rare, significant and expensive problem that requires 

methodical evaluation, management, and treatment. Intensive care unit use, blood transfusions, and 

invasive diagnostic tests are needed. Massive lower gastrointestinal bleeding (LGIB) usually leads 

to hospital admission with invasive diagnostic evaluations, and consumes significant medical 

resources (Strate 2016). 

The annual incidence of LGIB is 20 to 30 cases per 100,000 in Westernized countries. 

Approximately 20% of them are massive bleeding cases. Massive bleeding requires more than 3 to 

5 units of blood transfused in 24 hours. The mean cost per admission ranges from $9,700 to 

$11,800. (Tal Raphaeli 2012) 

When medical management and endoscopic therapy are inadequate, endovascular intervention 

can be lifesaving in these emergent situations, it is important for the interventional radiologist to be 

well versed in the endovascular therapeutic options of LGIB (Navuluri 2012). Although 

interventional radiology only detects bleeding above a rate of 1 to 1.5 mL/min, colonic selective 

catheter angiography has 100% specificity and adds the benefit of being potentially therapeutic as 

well (Leander 2013). 

There are two ways to treat this type of bleeding endovascularly: vasopressor infusions and 

embolization. Both aim to decrease perfusion to the site of vascular injury and accordingly allow for 

clot formation and subsequent endogenous repair of the injured vessel. A balance must be struck 

with respect to the extent of embolization or vasoconstriction to prevent total devascularization of 

the target area and consequent bowel necrosis. (Navuluri 2012). 

Intraarterial vasopressin therapy for massive bleeding from the lower gastrointestinal tract 

involves leaving the angiographic catheter in the main trunk of the superior mesenteric artery or 

inferior mesenteric artery, depending on the site of bleeding. Infusion started at a rate of 0.2 U/min, 

and another angiogram is obtained 20-30 min later to evaluate the effectiveness of the infusion. If 

active hemorrhage is still detected, the infusion rate is increased, up to a maximum of 0.4 U/min; at 

rates higher than this, the potential complications associated with use of vasopressin, a potent 

vasoconstrictor, exceed the marginal benefit. (Zuckerman 1993). 

Embolization has become a relatively safe option for treating LGI hemorrhage. Although 

embolization is more technically challenging, it has advantages of quicker completion of therapy, 

decreased recurrence of bleeding, and some decreased complications. The decision of whether to 

use embolization or vasopressin may come down to a matter of the availability of local expertise to 
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perform superselective catheterization. It is likely that, where the expertise exists, embolization will 

be used preferentially over vasopressin because embolization allows more rapid completion of 

therapy. (Darcy 2003). 

The weaker anastamotic blood supply of the LGI tract, compared with the upper 

gastrointestinal system, is well known and predisposes the colon to a theoretically increased risk of 

postembolic ischemia. Although many cases of LGI embolization have been reported in the 

literature, the safety of this procedure has not been clearly defined. Several cases of postembolic 

colonic infarction were reported in the 1980s; but since then, newer catheter- based techniques have 

become available allowing more precise ï superselective ï hemostasis while preserving collateral 

blood flow to bowel mucosa. Therefore, it is necessary to redefine the postembolic infarction rate in 

terms of data from modern embolotherapy. This study presents the authorsô experience with 

superselective LGI microcoil embolization for LGI hemorrhage with the goal of evaluating the 

safety and effectiveness of this treatment. Furthermore, a review of the literature for similar cases of 

LGI microcoil embolization is presented in an attempt to estimate the rate of major and minor 

ischemic complications from this modern transcatheter technique. (Kuo 2003). 

William`s T. Kuo study in 2003, a retrospective review of LGI superselective microcoil 

embolization data for a 10-year period, showed that superselective microcoil embolization is a safe 

and effective treatment for LGI hemorrhage. During this research, twenty-two patients with 

evidence on angiography of LGI bleeding underwent superselective microcoil embolization. 

Immediate hemostasis was achieved in all 22 patients in this study. Complete clinical success was 

achieved in 86% of patients (19 of 22 patients). Rebleeding occurred in 14% of patients (3 of 22 

patients) and each underwent colonoscopic intervention with success. (Kuo 2003). 

Transcatheter arterial embolization (TAE) is effective for controlling acute gastrointestinal 

bleeding. Some studies have shown that TAE is safer than surgical intervention in the high-risk 

patient population and has a lower 30-d mortality rate. TAE is a viable option and temporizing 

measure in circumstances where endoscopic and/or surgical approach is not ideal. (Ramaswamy 

2014). 

The goal of TAE is super-selective embolization of bleeding vessels to reduce arterial 

perfusion pressure while maintaining adequate collateral blood flow to minimize the risk of bowel 

infarction. A 5 French angiographic catheter is used to access the celiac, superior mesenteric, or 

inferior mesenteric arteries depending on the suspected location of bleeding and its supplying 

vasculature. The type of embolic agent used is conventionally dependent on the interventional 

radiologistôs experience and preference, etiology of bleeding, and availability of the agent. Embolic 

agents include coils, glue, onyx, Gelfoam, polyvinyl alcohol particles (PVA), and Amplatzer 

vascular plugs. The most commonly used embolic agents are coils and PVA. (Ramaswamy 2014). 
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Coils come in a variety of sizes and shapes, ranging from sub-millimeter to centimeters. Coils 

are composed of a metal component that acts as a physical occlusion and a fiber component that 

stimulates the thrombogenic process. Coils can be visualized under fluoroscopy after placement 

which is an important advantage when compared to Gelfoam or PVA. Newer types of embolization 

coils have an ability to be removed after deployment if the initial placement is felt to be 

unsatisfactory. (Ramaswamy 2014). 

Gelfoam (absorbable compressed sponge) is a temporary agent made of subcutaneous porcine 

adipose tissue that remains effective for weeks to months before re-canalization occurs. For this 

reason, Gelfoam is not recommended as a single agent. Gelfoam can also be mixed with saline to 

form a slurry, which helps with delivery. Advantages of gelfoam include: widespread availability, 

cost-effectiveness, and allows future access to embolized vessels after resorption. Disadvantages 

include that the preparation of particles can be time consuming and recanalization of vessels is 

unpredictable. In addition, because Gelfoam is made of small particulates, it is difficult to control its 

placement and can be deployed more distally than intended, which can result in higher risk of bowel 

ischemia from embolization of nearby collateral vessels. (Ramaswamy 2014). 

Several studies have shown that recurrent bleeding is more likely to occur when PVA 

particles, Gelfoam, or coils are used alone. Using coils with Gelfoam or PVA particles on both sides 

of the bleeding vessel is recommended to avoid ñbackdoorò bleeding and decrease the risk of 

recurrent bleeding. Some studies have shown that for upper GIB, which is commonly due to 

gastroduodenal ulcers, successful hemostasis can be achieved by embolizing the gastroduodenal 

artery or pancreaticoduodenal artery using coils alone, or using coils and Gelfoam together to 

embolize distally and proximally in the gastroduodenal arterial trunk. Clinical success rate of 

embolization for upper GIB have been cited to be around 44%-100%. (Ramaswamy 2014). 

Aim 

To find out clinical and laboratory results after endovascular embolization (EVE) of massive 

large intestine bleeding and its complications rate in Riga East University Hospital, Interventional 

radiology department. To verify treatment technique and complications linked to embolization 

material. To identify frequency of surgical treatment application of complications. 

Materials and methods 

This is a retrospective study, five-year data collection from the beginning of 2012 to the end 

of 2016, from the single center experience. Research took place in Riga East University Hospital, 

Interventional radiology department. Research group of 21 patients, who were hospitalized in Riga 

East University Hospital, were included in this retrospective study. All included patients had 2 

following criteria - massive large intestine bleeding and digital subtraction angiography (DSA) with 

or without endovascular embolization. EVE material, hemoglobin (Hgb) levels before and after 
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treatment, complications of EVE, treatment of complications were assessed. Patients were allocated 

to 4 groups by EVE material ï coils, glue, microspheres, combine material (coils with 

microspheres) and combine material (all three materials) to find out which material complicates less 

frequently. Hemoglobin level were analyzed at hospitalization day and discharging day after 

treatment. Complications were analyzed clinically by patient`s medical history - postprocedural 

abdominal pain, ischemic pain, peritoneal symptoms were assessed. Also, operative treatment rate 

of EVE complication as surgical colectomy were estimated. Data were analyzed using Statistical 

analysis software package (IBM SPSS) and Microsoft Excel programs. 

Results 

16 patients (76,2%) of 21 had EVE. Other five patients had no extravasation sign in DSA 

scan. All patients had hemoglobin level elevation after EVE. Median hemoglobin rise in patients 

with EVE were 3,39 g/dL. Median Hgb rise in patient without EVE were 1,60 g/dL (Fig.1, Fig.2). 

Research showed no statistically significant dependence between EVE use and Hgb elevation, but 

Mann-Whitney U test`s p-value (p=0,050) is on the border of statistical significance, so Hgb level 

rising can be inferred clinically. And clinically Hgb elevation using the EVE is two times better 

than without EVE. 

 

  
 Figure 1. Figure 2. 

 

16 patients of a group of 21, were treated by EVE. Six of them had complications. Coils alone 

were used 4 times with no complications; Glue alone was used twice and both cases were 

complicated with colonic ischemia; Microspheres alone were used three times and two of them 

were complicated; Five times were used combination of coils and microspheres and two of them 

were complicated; And finally, combination of all three materials were used twice with no 

complications (Fig.3). There is no statistically significant dependence between specific EVE 

material and summoned complication (Fisher`s Exact test 2-sided, p=0,070). Also, it shows 

tendency of lower complication rate for treatment using coils, without statistical significance. 
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Figure 3. 

 

Complication as peritoneal symptoms had n=6 (37,5%) of a group of 16 who had 

endovascular embolization. Surgical treatment was indicated for three of them. Two of this group 

were successfully operated. One patient 92 years old female died after EVE with ischemic 

complications, due to family rejection for surgical treatment. Mortality in this study is 1/16 or 

6,25%. There is no statistically significant dependence between EVE complications and surgical 

treatment necessity (Fisher`s exact test 2-sided, p=0,071).  

Discussion 

Large intestine massive hemorrhage is a challenging problem. Literature-based protocols 

should be established to ensure fast and effective resuscitation, diagnosis, and treatment of these 

patients. Colonoscopy is the initial diagnostic modality of choice for most institutions, and it can be 

therapeutic in some patients. Diagnostic studies should be used thoughtfully. Most patients with 

colonic hemorrhage will not need surgery. Some patients will have their bleeding source localized 

and a segmental colon resection performed. In an unstable patient with unlocalized colonic 

hemorrhage, total abdominal colectomy is still the procedure of choice. A primary anastomosis 

should be considered in most patients. Although interventional radiology only detects bleeding 

above a rate of 1 to 1.5 mL/min, colonic selective catheter angiography has 100% specificity and 

also adds the potential benefit of being potentially therapeutic as well (Leander 2013). 

Conclusions 

Endovascular embolization is effective treatment for patients with massive large intestine 

bleeding with clinical efficacy and increase of hemoglobin level. It shows tendency of lower 

complication rate for endovascular embolization treatment using coils, without statistical 

significance. 
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Abstract 

Antibacterial therapy trends in patients with ulcerative colitis in Riga East Clinical University Hospital 

Key words: inflammatory bowel disease, antibacterial therapy, ulcerative colitis  

Introduction.  Ulcerative colitis (UC) is one of the most frequent forms of inflammatory bowel disease (IBD). 

Antibacterial therapy is frequently used in UC treatment in cases of complications. Unjustified use of antibiotics leads 

to increased microbial resistance.  

Methods and materials. We reviewed all IBD hospitalization cases in time period 2010 ï 2015. 416 were identified as 

UC cases. We analysed the compliance of antibacterial therapy to the European Crohnôs and Colitis organisation 

(ECCO) guidelines. Collected data was analysed using programme SPSS ver. 23.0. 

Results. 700 cases of admission to the hospital were examined. There were 416 (59.4%) UC cases; 221(59.8%) were 

female and 195(62.7%) were male patients; average age 47,1(SD=19,8 years). 329 (79.0%) patients were urgently 

admitted to the hospital with exacerbation of the disease, while 11 (2.64%) patients were admitted in order to have their 

diagnosis clarified. IBD was detected for 76 (18.2%) patients as a cooccurring diagnosis. Average number of days spent 

in hospital: 8.7 (SD = 7.4). Metronidazole was most often used in 133 (79,64%) cases. Ciprofloxacin and Ceftriaxone 

were used equally often: in 62 (14.9%) cases. 

Conclusions. Metronidazole was the most frequently used antibiotic corresponding to the ECCO IBD therapy 

guidelines. Ceftriaxone was the second most commonly used antibiotic and its use does not correspond to the 

guidelines. Antibacterial therapy was applied for almost a half of the patients. 

 

Kopsavilkums  

Antibakter iǕlas terapijas pielietoġanas tendencies ulceratǭvǕ kolǭta pacientiem Rǭgas Austrumu KlǭniskǕs 

UniversitǕtes slimnǭcǕ. 

AtslǛgas vǕrdi: iekaisǭgǕs zarnu slimǭbas, antobakteriǕlǕ terapija, ulceratǭvais kolǭts 

Ievads: Ulceratǭvais kolǭts ir viena no bieģǕk sastopamajǕm iekaisǭgo zarnu slimǭbas formǕm(IZS). AntibakteriǕlo 

lǭdzekǸu pielietoġana ir neatǺemama sastǕvdaǸa ulceratǭvǕ kolǭta komplikǕciju ǕrstǛġanǕ. Nepamatota antibakteriǕlas 

terapijas pielietoġana veicina mikroorganismu rezistences attǭstǭbu pret antibiotikǕm. 

MateriǕli un metodes: Tika analǭzǛti visi IZS hospitalizǕcijas gadǭjumi no 2010. lǭdz 2015. gadam. KopǕ identificǛti 

416 ulceroza kolǭta pacienti. PǛtǭjumǕ analizǛta antibakteriǕlǕs Terapijas pielietoġanas atbilstǭba ECCO (European 

Crohnôs and collitis organisation) vadlǭnijǕm. IegȊtie dati tika apstrǕdǕti izmantojot statistikas programmatȊru SPSS.23. 

RezultǕti: KopǕ tika reǥistrǛti 700 iekaisǭgo zarnu slimǭbas pacientu vǛstures. No tiem 416 (59.4%) bija ulceroza kolǭta 

gadǭjumi. No tiem 221(59.8%) bija sievietes un 195(62.7%) vǭrieġi, vidǛjais vecums 47.1(SD=19.8 gadi). 329(79%) 

pacienti tika hospitalizǛti ar slimǭbas paasinǕjumu, 11(2.64%) pacienti, lai precizǛtu diagnozi. 76(18.2%) pacientiem 

IZS tika diagnosticǛta kǕ blakusdiagnoze. VidǛjais pavadǭtais dienu skiats slimnǭcǕ bijis 8.7(SD=7.4). No 

antibakteriǕliem lǭdzekǸiem Metronidazol tika pielietots 133(79.64%) gadǭjumos. Ciprofloxacin un Ceftriaxone tika 

pielietots 62(14.9%) gadǭjumos. 

SecinǕjums: Viens no bieģǕk pielietotiem antibakteriǕliem lǭdzekǸiem bija Metronidazol, kas atbilst ECCO iekaisǭgo 

zarnu slimǭbu ǕrstǛġanas vadlǭnijǕm. Ceftriaxone bija otrs bieģǕk pielietotais antobakteriǕlais lǭdzeklis, kas neatbilst 

ǕrstǛġanas vadlǭnijǕm. AntibikateriǕlǕ terapija tika pielietota gandrǭz pusei no visiem pacientiem. 

 

Introduction  

Ulcerative colitis (UC) and Crohnôs disease (CD) (Dignass et al 2010) are the most frequent 

IBD forms, while such forms as microscopic colitis (collagenous colitis and lymphocytic colitis) are 

of rare occurrence (Axel Dignas set al 2012). The data about the most frequent IBD form, 

respectively, UC, was dealt within the research. UC is a disease which affects the mucuous 

membrane of the colon. Like in the case of CD, etiology is unknown. The symptoms of the disease 
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are chronic diarrhea with or without blood admixture, discomfort and pain in the area of stomach. 

Exacerbations are possible during which severe diarrhea (more than 10 times per day) and stomach 

ache are typical. The disease may become complicated due to intestinal perforation and bleeding, 

toxic dilatation of the colon and venous thrombosis (://www.ccfa.org/resources/antibiotics. 

html?referrer=). Like in the case of CD, the therapy plan depends on the severity degree of the 

disease. Antibacterial therapy is indicated only in the cases, when there is suspicion of infectious 

complications, or when immediate surgery is assigned for the patient (Daniel et al 2003).  

Unjustified use of antibiotics leads to increased microbial resistance to antibacterial treatment. 

Often in cases of colitis, antibacterial therapy is unnecessarily implemented without proper 

investigation of the severeness of the illness and its course, causing additional complications and 

problems with choosing adequate therapy.  

Aim of the research 

Aim of the research was to analyse and evaluate the applied antibacterial therapy in patients 

with UC, and evaluate its conformity with the latest European Crohnôs and Colitis organisation 

(ECCO) IBD therapy guidelines, thereby concluding for the conformity of its application. 

Materials and methods 

The design of the research ï retrospective research.  

Clinical documentation of the medical archive was analysed in the research regarding the 

patients who had been admitted to Riga East Clinical university hospital ñGaiǸezersò with the 

diagnosis K51 (SSK-10), within the period from 2010 to 2015 included. The patients' selection was 

performed by means of the computer program ñPhysiciansô officeò. The inclusion criteria were as 

follows: 

¶ Gender: women and men 

¶ Patients with confirmed IBD (ulcerative colitis) 

The exclusion criteria were as follows: 

¶ Patients with the suspicion of IBD (indeterminate colitis) 

¶ Patients with Crohnôs disease 

On the basis of the relevant medical documentation the following aspects were analyzed: age 

and gender of the patients, duration of the hospital stay, the form of IBD: UC, CD; the phase of the 

disease, the length of IBD, as well as the co-occurring disorders which might be related to the 

application of the antibacterial therapy for therapeutic or health control purposes. The interventions 

performed during the hospital stay were dealth with, as well. The applied antibacterial therapy and 

combinations of these medications were analysed.  

An original research protocol and data base were established. The data were summarized and 

statistically processed by using nonparametrical tests with SPSS ver 23.0. 
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Results 

700 cases of admission to the hospital were examined, out of which 389 (55.6%) were women 

and 311 (44.4%) men (the average age 47Ñ19.7 years). There were 416 (59.4%) UC and 199 

(28.4%) CD cases; the rest refer to IBD suspecta and were not analysed further. Out of all UC 

patients 329 (79.08%) were urgently admitted to the hospital with exacerbation of the disease, while 

11 (2.64%) patients were admitted in order to have their diagnosis specified. Inflammatory bowel 

disease was detected for 276 (18.26%) patients as a co-occurring diagnosis, respectively, the 

patients were admitted to the hospital due to the co-occurring disorders. The average number of 

days spent at the hospital constituted 8.7 days (SD = 7.345). 6.9 years was the average length of 

IBD. Interventions were performed for 52 (7.4%) patients during their stay at the hospital in 

connection with IBD (abscess drainage, fistula surgery, establishment of anastomoses, 

establishment or closing of stomas). 

The results of our research indicate that women and men are most often admitted to the 

hospital due to UC. It was more common for men to have UC than women: out of all hospitalised 

women 221 (59.8%) had UC but out of all hospitalised men 195 (62.7 %) had UC.   

In the case of UC, Metronidazole was the most commonly used antibacterial medication, 

respectively, in 133 (19.0 %) cases. Ciprofloxacin and Ceftriaxone were used equally often: in 62 

(37.12 %) cases. In 94 (22.59 %) cases combinations of antibiotics were used. Most common 

combinations were Ciprofloxacine and Metronidazole used in 46 (11.1 %) cases; Ceftriaxone and 

Metronidazole used in 34 (8.2 %) cases and Ciprofloxacine, Metronidazole and Ceftriaxone all 

together in 5 (1.2 %) cases. In 9 (2.16 %) cases other antibiotic combinations were used. 

Discussion 

The literature data indicate that there are 1.6 million CD patients in Europe and 2.1 million 

people with UC (Burischa et al 2013). The World Gastroenterology Organisation (Kaser et al 2010) 

recommends to apply antibacterial therapy for the CD patients in cases of complications, for 

example, in the case of fistulas, abscesses, bacterial proliferation syndrome and intestinal strictures. 

It was statistically credibly approved in the research (Khurram J Khan et al 2011) that the 

antibacterial therapy applied during the exacerbation of CD and UC considerably improves the 

patientsô condition in comparison to placebo (Khurram J Khan et al 2011). Similarly, in the case of 

CD complications (fistulas), by using ciprofloxacin or metronidazole, statistically credible data 

have been obtained about efficient treatment, namely, the possibility of fistulas closure increases 

(Sutherlanet al 1991). Taking into account the aforementioned information, it may be concluded 

that it is important to clarify the clinical activity of IBD and evaluate the existence of complications 

in the patient who has been admitted to the hospital, and decide upon the usefulness of the 

antibacterial therapy application afterwards. It follows from our research that the disease phase was 
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established only for 349 out of 700 patients. Perhaps, the physicians were not informed about the 

necessity to determine the IBD form. 

Ceftriaxone is the second most frequently used antibacterial medication in our research, which 

was applied for IBD patients. It contradicts the ECCO guidelines, respectively, the ECCO IBD 

therapy guidelines do not recommend the use of this antibacterial medication for IBD patients. No 

research has been carried out on the treatment effect of ceftriaxone in IBD patients. There is one 

description of the case (Mattis et al.; Lederman et al 2004) in pediatrics, where autoimmune 

hemolytic anemia caused by ceftriaxone to a 9 years old CD patient is presented. The use of 

ceftriaxone for the IBD patients would be justified only due to co-occurring disorders, for example, 

the treatment of severe pneumonia, in the case of enterocolitis caused by Salmonella spp. or in case 

of systemic disease, skin infection caused by Nocardia spp., or in case of systemic disease (Arias-

Loste et al 2012, Mattis et al 2004, Longmore et al 2014). In order to interpret correctly, why the 

ceftriaxone therapy was applied to 148 IBD patients - 60 CD patients and 62 UC patients in our 

research, it would be important to clarify, whether these patients had any co-occurring diagnosis, 

while being admitted to the hospital, which the attending physician considered as important enough 

to start the ceftriaxone therapy irrespective of IBD. Taking into account that the medical 

documentation of the hospital was completed only partially, we experienced difficulties in order to 

establish the necessity of the use of ceftriaxone.   

The use of metronidazole for IBD patients is recommended according to the ECCO 

guidelines, and its positive treatment effect has been also confirmed in several studies for IBD 

patients with infection caused by C. difficile (Arias-Loste et al 2012), for patients of Crohnôs 

disease after small intestine resection (Rutgeerts et al 1995, Rahier et al 2009). Metronidazole may 

be used also for UC patients after IPAA (ileal pouchïanal anastomosis) and in the case of 

anastomosis inflammation (Siegmund B et al 2004). In our research metronidazole was used in 262 

cases: 133 UC and 90 CD cases, consequently it is the most often used medication.  

The ECCO guidelines support the use of a combination of metronidazole and ciprofloxacin 

especially for CD patients with perianal fistulas. A statistically positive treatment trend was 

observed in several studies within the active period of the Crohnôs disease, by using this medication 

combination especially in the cases, when the colon was involved in the pathological process 

(Greenbloom et al 1998).
 
In the case of the ulcerative colitis, no advantages of the combination of 

metronidazole and ciprofloxacin are mentioned in the ECCO guidelines, therefore it may be 

concluded that it does not have a significant treatment advantage as compared to metronidazole in 

monotherapy.  

Taking into account the completion shortcomings of the medical documentation, it is 

impossible to explain the fact why in 12 cases all the three antibacterial medications ï ceftriaxone, 

metronidazole and ciprofloxacin were used. Neither in the ECCO guidelines, nor in other sources, 
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any information was found on the combined application of the said medications. It would be 

important to specify, whether these medications have been given simultaneously to or instead of the 

prescribed therapy. 

Conclusions 

1. Metronidazole is the most frequently used antibacterial medication in the case of UC, which 

corresponds to the ECCO IBD therapy guidelines.  

2. Ceftriaxone is the second most often used antibacterial medication, however, its use does not 

correspond to the ECCO IBD therapy guidelines, and the use of this medication for these 

patients has not been justified properly in the medical documentation. 

3. Antibacterial therapy was applied for almost a half of the patients admitted to the hospital in 

order to specify the diagnosis which may not be explained with the health control and treatment 

indications, and therefore indicates certain methodological problems. 
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Abstract 

Pregnancy yoga classes-potential benefits for mother health  

Key words: Yoga, physical activity, pregnancy, labour outcome  

Introduction:  A regular moderate intensity physical activity during pregnancy is recommended by international 

guidelines. Health benefits include reduced risk of excessive gestational weight gain and conditions such as gestational 

diabetes and preeclampsia. Psychological benefits of physical activity during pregnancy include reduced stress, as well 

as improved well-being and satisfaction with the childbirth experience.  

Aim:  To find out how yoga practice affects the course of pregnancy and childbirth outcomes compared pregnant 

women who attend yoga with a control group - pregnant women who do not attend yoga.  

Materials and methods: Study was conducted in 3 yoga studios in Riga. Women who attended ñPrenatal yogaò were 

surveyed. The second part of survey was carried out after the childbirth. The control group consisted of women in 

postpartum period, who do not attended yoga. 

Results: A total of 58 women (29 in yoga group and 29 in control group) participated in a study. Women in yoga group 

had less weight gain than control group - mean 14.55 Ñ2.68 kg vs. 17.03 Ñ3.61 kg. The rate of Caesarean section was 

6.9% (n=2) vs. 20.7 % (n=6), using of epidural anaesthesia ï 34.5 % (n=10) vs. 20.7 % (n=6), labour complications - 

perineal tears ï 20.7 % (n=6) vs. 37.9 % (n=11). Psychological aspects-satisfaction with the childbirth experience, 

which was rated from 1-5, shows mean 4.45 vs. 4.03. Rating about how labour proceeded according to expectations 

shows mean 3.97 vs. 3.38.  

Conclusion: Prenatal yoga has positive role on pregnancy course and labour. Women, who practiced yoga, had better 

results in psychological aspects, physical conditions and partly in perinatal outcomes.  

 

Kopsavilkums 

Joga grȊtniecǭbas laikǕ- potenciǕlie ieguvumi mǕtes veselǭbai 

AtslǛgas vǕrdi: Joga, fiziskǕs aktivitǕtes, grȊtniecǭba, dzemdǭbu iznǕkums 

Ievads: RegulǕras mǛrenas intensitǕtes fiziskǕs aktivitǕtes grȊtniecǭbas laikǕ tiek rekomendǛtas starptautiskajǕs 

vadlǭnijǕs. Ieguvumi no fiziskajǕm aktivitǕtǛm grȊtniecǭbas laikǕ ietver samazinǕtu risku pǕrmǛrǭgam svara 

pieaugumam, kǕ arǭ gestǕcijas diabǛtam, preeklampsijai un priekġlaicǭgǕm dzemdǭbǕm. Psiholoǥiskie ieguvumi ir 

mazǕks stresa un noguruma lǭmenis, kǕ arǭ augstǕka labsajȊta un apmierinǕtǭba ar dzemdǭbu pieredzi.  

MǛrǵis: Noskaidrot, kǕ jogas nodarbǭbu apmeklǛġana ietekmǛ grȊtniecǭbas gaitu un dzemdǭbu iznǕkumu, salǭdzinot 

grȊtnieces, kas apmeklǛ jogu, ar kontroles grupu ï grȊtniecǛm, kas neapmeklǛ jogu. 

MateriǕli un metodes: PǛtǭjums norisinǕjǕs 3 jogas studijǕs RǭgǕ. GrȊtnieces, kuras apmeklǛja jogas nodarbǭbas, tika 

aptaujǕtas. Aptaujas otrǕ daǸa notika pǛc dzemdǭbǕm. Kontroles grupǕ tika aptaujǕtas sievietes, kas neapmeklǛja 

grȊtnieļu jogu.  

RezultǕti: KopǕ 58 sievietes (29 jogas grupǕ un 29 kontroles grupǕ) piedalǭjǕs pǛtǭjumǕ.  

GrȊtniecǛm jogas grupǕ bija mazǕks svara pieaugums nekǕ kontroles grupǕ -vidǛji 14.55 Ñ2.68 kg vs. 17.03 Ñ3,61 kg. 

Tika salǭdzinǕti dati par dzemdǭbu iznǕkumu : Ǵeizargriezienu operǕciju daudzums ï 6.9% (n=2) jogas grupǕ un 20.7 % 

(n=6) kontroles grupǕ, epidurǕlǕs anestǛzijas lietoġana ï 34.5 % (n=10) vs. 20.7 % (n=6), stimulǕcija ar oksitocǭnu ï 

10.3 % (n=3) vs. 37.9 % (n=11), dzemdǭbu komplikǕcija- starpenes plǭsumi ï 20.7 % (n=6) vs. 37.9 % (n=11). Tika 

salǭdzinǕti arǭ psiholoǥiskie faktori. ApmierinǕtǭba ar dzemdǭbu norisi, kura tika vǛrtǛta skalǕ 1-5, parǕdǭja rezultǕtu 

vidǛji 4.45 vs. 4,03. VǛrtǛjums par to, vai dzemdǭbas atbilda tam, kǕ bija iecerǛts, atspoguǸo vidǛjo rǕdǭtǕju 3.97 vs. 

3.38. 

SecinǕjumi: Jogai grȊtniecǭbas laikǕ ir pozitǭva ietekme uz grȊtniecǭbas gaitu un dzemdǭbǕm. SievietǛm, kuras 

apmeklǛja grȊtnieļu jogu, bija labǕki vidǛjie rǕdǭtǕji psiholoǥiskajos aspektos, fiziskajos rǕdǭtǕjos (mazǕks svara 

pieaugums) un daǸǛji dzemdǭbu iznǕkumos.  

 

Introduction  

Physical activity is important in all stages of human life. It maintains and improves 

cardiorespiratory fitness, reduces the risk of obesity and associated comorbidities, and results in 

greater longevity. ñWomen who begin their pregnancy with a healthy lifestyle (for example, 
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exercise, good nutrition, nonsmoking) should be encouraged to maintain those healthy habits. Those 

who do not have healthy lifestyles should be encouraged to view the preconception period and 

pregnancy as opportunities to embrace healthier routines. Exercise, defined as physical activity 

consisting of planned, structured, and repetitive bodily movements done to improve one or more 

components of physical fitness, is an essential element of a healthy lifestyle, and obstetricianï

gynaecologists and other obstetric care providers should encourage their patients to continue or to 

commence exercise as an important component of optimal healthò (ACOG 2015).  

A regular moderate intensity physical activity during pregnancy is recommended by 

international guidelines. ñHealth benefits of physical activity during pregnancy include reduced risk 

of excessive gestational weight gain and conditions such as gestational diabetes, preeclampsia, 

preterm birth, varicose veins, and deep vein thrombosis. There is some evidence that physical 

activity during pregnancy is associated with a reduced length of labour and delivery complications. 

However, vigorous leisure activity is associated with reduced birth weight. Psychological benefits 

to physical activity during pregnancy include reduced fatigue, stress, anxiety, and depression, as 

well as improved well-being. From a public health perspective, women who are active during 

pregnancy are more likely to continue physical activity during postpartumò (Kelly et al. 2015). 

ñPhysiologic responses to exercise, such as changes in heart rate, cardiac output, ventilation, 

and energy expenditure, are all greater during pregnancy than prepregnancy, and may become more 

pronounced as pregnancy progresses. Hormonal changes increase joint laxity that may place a 

woman at increased risk for injury. Adaptations to physical activity are needed to reduce the risk of 

injury for both the mother and babyò. (Kelly et al., 2015) Prenatal yoga classes are one of options, 

which provide moderate intensity physical activity and are available for pregnant women in Latvia. 

ñMuch like other types of childbirth-preparation classes, prenatal yoga is a multifaceted approach to 

exercise that encourages stretching, mental centering and focused breathing. Research suggests that 

prenatal yoga is safe and can have many benefits for pregnant women and their babies. Research 

suggests that prenatal yoga can: improve sleep, reduce stress and anxiety, increase the strength, 

flexibility and endurance of muscles needed for childbirth, decrease lower back pain, nausea, carpal 

tunnel syndrome symptoms, headaches and shortness of breathò (Mayo clinic 2015). 

There are no national guidelines about physical activities during pregnancy in Latvia. Also 

there are few information sources and studies about physical activity impact and forms for pregnant 

women and antenatal care specialists. The aim of this study is to find out how yoga practice affects 

the course of pregnancy and childbirth outcomes compared pregnant women who attend yoga with 

a control group - pregnant women who do not attend yoga.  
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Materials and methods 

Prospective study was conducted in 3 yoga studios in Riga from January 2016 to January 

2017. Women who attended ñPrenatal yogaò classes and women from control group were surveyed. 

The second part of survey was carried out after the childbirth. The questionnaire included questions 

about their basic medical history, weight and height, lifestyle factors, pregnancy course, habits of 

physical activity and prenatal yoga, childbirth outcome and psychological aspects. ñPrenatal yogaò 

classes are specialized yoga trainings with breathing and stretching exercises, usually 1 hour long. 

The control group consisted of randomly selected women with similar age and parity in postpartum 

period, who did not attend prenatal yoga. Analysis and summary of information acquired with 

Microsoft Excel 2010 and IBM SPSS 20 programs. Mean values of the women age, body mass 

index and other mean parameters were calculated with standard deviation values according to the 

format: mean Ñ SD. The results were considered statistically significant if p <0.05. The distribution 

of data was assessed using Shapiro ï Wilk test and normally distributed data were described using 

mean value and standard deviation (SD), data that didnôt have normal distribution were described 

using median value and interquartile range (IQR).  

Results 

A total of 58 women (29 in yoga group and 29 in control group) participated in a study. Mean 

age was 31.59 Ñ 4.14 in yoga group. The age distribution reflects the normal distribution curve 

(Shapiro-Wilk test, p=0.369). The minimum value ï 24 years, the maximum value ï 40 years. The 

mean age in control group was 29.83 Ñ 5.31. The age distribution reflects the normal distribution 

curve (Shapiro-Wilk test, p=0.272). The minimum valueï 23 years, the maximum value ï 40 years. 

The mean body mass index (BMI) before pregnancy in yoga group was 20.93 Ñ1.51. The 

minimum value ï 17.2, the maximum value ï 24.2. The mean BMI before pregnancy in control 

group was 23.16 Ñ 2.62. The minimum valueï 17.9, the maximum value ï 29.7. 

The questionnaire included also questions about medical and gynaecological history. For 

approximately half of women in each group this was the first pregnancy, for other half ï second or 

third. Parity is compared in Figure 1.  
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Figure 1. Parity  

 

Women in yoga group had less weight gain during pregnancy than in control group - mean 

14.55 Ñ 2.68 kilograms vs. 17.03 Ñ 3.61 kilograms. Analysing the weight gain with the Mann-

Whitney U test, it was found that in the yoga group weight gain is statistically significantly less than 

in control group (p = 0.006). 

Following data about labour outcome had compared: the rate of Caesarean section was 6.9% 

(n=2) in yoga group and 20.7% (n=6) in control group. Analysing the number of Caesarean sections 

with Chi-square test, in the yoga group number of Caesarean section is in lower percentage, but 

there was no statistically significant difference (p = 0.128). 

As the subsequent factors, that were compared in yoga group and control group, were the 

need for epidural anaesthesia use and the need for birth stimulation with oxytocin. Epidural 

anaesthesia was used in 34.5 % (n=10) cases in yoga group and in 20.7 % (n=6) cases control group 

(p = 0.062). Stimulation with oxytocin frequency was 10.3 % (n=3) in yoga group and 37.9 % 

(n=11) in control group (p = 0.134).  

Labour complications are compared in Figure 2. Perineal tears were more often in control 

group ï in 37.9 % (n=11) cases, compared with 20.7 % (n=6) in yoga group (p = 0.074).  Labour 

disorders also were more often in control group. 

 

 Yoga group Control group 

Labour disorders 2 (6.9%) 6 (20.7%) 

Perineal tears 6 (20.7%) 11 (37.9%) 

Others 1 (3.4%) 1 (3.4%) 

 

Figure 2. Labour complications 
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New-bornôs weight and height were also compared. There are no statistically significant 

differences between new-bornôs weight and height in the yoga group and in the control group (p = 

0.669 and p = 0.612). The average new-bornôs weight (median(IQR)) was 3.595 (3.360-3.920) 

kilograms in yoga group and 3.573 (3.131-4.025) kg in control group, average height ï 53.52 (53-

54) centimetres in yoga group and 53.24 (52-54.5) centimetres in control group.  

Also psychological aspects were compared. Satisfaction with the childbirth experience, which 

was rated from 1 to 5, shows mean 4.45 Ñ 0.87 in yoga group and 4.03 Ñ 0.94 in control group 

(p=0,069). Rating about how labour proceeded according to expectations, rated from 1 to 5, shows 

mean 3.97 Ñ 1.05 in yoga group and 3.38 Ñ 1.35 in control group (p=0,091).  

Habits of attendance of yoga classes are shown in Figure 3. Yoga classes are attended once a 

week (52%) or two to three times a week (48%). 
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Figure 3. Frequency of prenatal yoga classes attendance 

 

Yoga group participants were asked to respond to a question about the benefits of yoga 

attendance. Almost all (27 members) said that it helped to feel emotionally well during pregnancy. 

None of the survey participants mentioned that it has no effect. Other answers and the frequency are 

reflected in Figure 4. 
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Figure 4. Benefits of prenatal yoga 

 

Discussions 

Prenatal yoga has different benefits for mother health. According to this study, women who 

attended pregnancy yoga classes have better results in psychological and emotional aspects. 

Looking at others sources and studies, many authors emphasize the importance of yoga in mental 

health and well-being. In a study, where twice during pregnancy, yoga group participants reported 

on affect and provided a saliva sample before and after a 90-min prenatal Hatha yoga session, 

cortisol was lower and positive affect higher on yoga compared to usual activity days. Negative 

affect and contentment improved more in response to the yoga session. Yoga group participants 

showed fewer postpartum but not antepartum depressive symptoms than control group participants. 

Findings indicate that prenatal Hatha yoga may improve current mood and may be effective in 

reducing postpartum depressive symptoms (Bershadsky et al. 2014). Other studies approve that 

prenatal yoga has benefits also for physical conditions and perinatal outcomes. The findings suggest 

that prenatal yoga may help reduce pelvic pain. It may also improve mental condition (stress, 

depression, anxiety, etc.), physical condition (pain and pleasure at the delivery, etc.), and perinatal 

outcomes - obstetrical complications and delivery time (Kawanishi et al. 2015). Other group, where 

prenatal yoga has benefits, is high risk pregnancies. The results of study of yoga in high-risk 

pregnancy suggest that guided yogic practices and visualization can improve the intrauterine fetal 

growth and the utero-fetal-placental circulation (Rakhshani et al. 2015). 
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Conclusions 

Prenatal yoga has positive role on pregnancy course and labour. Pregnant women who 

attended yoga have less childbirth complications, less stimulation with oxytocin frequency and 

lower incidence of Caesarean section. Pregnant women who attended yoga have statistically 

significantly lower weight gain during pregnancy than in control group. 
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Abstract 

Vitamins and micro nutrient supplements during pregnancy 

Key words: pregnancy, anemia, vitamins, micronutrient supplements, iron, folic acid 

Introduction: A lot of studies evaluate the essential vitamins, microelements and macroelements effects on the 

pregnancy and its outcome. In some countries, e.g. Canada, guidelines have been developed for pregnant women, which 

included recommendations about certain dietary supplements and vitamin use.  

Aim: To clarify the vitamins and nutritional supplements usage habits among pregnant women and assess how does it 

conforms with international recommendations. 

Material and methods: the survey was carried out in Maternal and child care unit in Riga Maternity hospital. 100 

randomly selected women in postpartum period were surveyed and their medical data were collected.  

Results: 100% (n=100) of research participants were using vitamins or nutrition supplements during pregnancy. 66% 

(n=66) were using special complex vitamins for pregnant women. 69% (n=69) were using any of microelement 

separately (iron, calcium, magnesium, B6 and D vitamin, folic acid, iodine). Analyzing use of separate nutrition 

supplement, the most used is iron supplements - 38% (n=38), MgB6 - 28% (n=28), folic acid 25% (n=25). Assessing 

compound of complex vitamins elements and nutrition supplements, most pregnant women provided themselves with 

these elements: 96 % (n=96) iron, 82% (n=82) folic acid, 82% (n=82) MgB6, 65% (n=65) calcium and 65% (n=65) D 

vitamin.  

Conclusions: The most used nutrition supplement is iron, which can be explained with the widespread distribution of 

anemia during pregnancy. There are required additional knowledge and understanding of certain vitamins, macro- and 

microelements role and use during the pregnancy for both antenatal care specialists and pregnant women. 

 

Kopsavilkums 

Vitamǭni un mikroelementu uzturvielu bagǕtinǕtǕji grȊtniecǭbas laikǕ 

AtslǛgas vǕrdi: grȊtniecǭba, anǛmija, vitamǭni, mikroelementi, dzelzs, folskǕbe 

Ievads: PǛtǭjumi apliecina bȊtisku vitamǭnu, mikroelementu un makroelementu ietekmi uz grȊtniecǭbas norisi un 

iznǕkumu. AtseviġǵǕs valstǭs, piemǛram, KanǕdǕ, ir izstrǕdǕtas vadlǭnijas grȊtniecǛm , kurǕs rekomendǛta atseviġǵu 

uztura bagǕtinǕtǕju un vitamǭnu lietoġana 

MǛrǵis: Noskaidrot vitamǭnu un uztura bagǕtinǕtǕju lietoġanas paradumus grȊtnieļu vidȊ un izvǛrtǛt , kǕ to lietoġana 

atbilst starptautiskǕm rekomendǕcijǕm.  

MateriǕli un metodes: tika veikta 100 nejauġi izvǛlǛtu nedǛǸnieļu aptauja un iegȊti dati no medicǭniskǕs 

dokumentǕcijas Rǭgas Dzemdǭbu namǕ, MǕtes un bǛrna aprȊpes centrǕ. 

RezultǕti: 100% (n=100) pǛtǭjuma dalǭbnieļu grȊtniecǭbas laikǕ lietoja vitamǭnus vai uztura bagǕtinǕtǕjus. 66% (n=66) 

lietoja specializǛtos grȊtnieļu kompleksos vitamǭnus. 69% (n=69) lietoja kǕdu no mikroelementiem atseviġǵi (dzelzs, 

Ca, Mg, B6, D vitamǭns, folskǕbe). AnalizǛjot atseviġǵu uztura bagǕtinǕtǕju lietoġanu, visvairǕk lietoja dzelzi saturoġus 

preparǕtus - 38% (n=38), MgB6 - 28% (n=28), folskǕbi 25% (n=25). IzvǛrtǛjot komplekso vitamǭnu sastǕvǕ esoġo 

elementu un atseviġǵo preparǕtu sastǕvu, visvairǕk grȊtnieces nodroġinǕja sevi ar ġǕdiem elementiem - 96 % (n=96) 

dzelzs, 82% (n=82) folskǕbe, 82% (n=82) MgB6, 65% (n=65) kalcijs un 65% (n=65) D vitamǭns.  

SecinǕjumi: VisbieģǕk lietotais ir dzelzs preparǕts, ko var skaidrot ar grȊtnieļu anǛmijas plaġo izplatǭbu. 

Nepiecieġamas papildus zinǕġanas un izpratne par noteiktu vitamǭnu, mikroelementu un makroelementu nozǭmi un 

lietoġanu grȊtniecǭbas laikǕ gan antenatǕlǕs aprȊpes speciǕlistu, gan grȊtnieļu vidȊ.  

 

Introduction  

A balanced diet with adequate energy intake usually provides an adequate supply of the 

essential micronutrients. Although a balanced diet is generally accessible for the European 

population, specific groups have inadequate vitamin and mineral intakes, especially with regards to 

iron, iodide, folic acid, vitamin D and vitamin B12.
 
Micronutrient malnutrition represents an 

important challenge for public health worldwide, particularly in vulnerable population groups such 

as pregnant women (Berti et al. 2011). 
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Nutritional supplements, which are recommended for pregnant women, are folic acid, iron, 

calcium, vitamin D, iodine, magnesium and vitamin B6. It is recommended that all women of 

childbearing age consume 0.4 mg (400 micrograms) of folic acid daily to prevent two common and 

serious birth defects, spina bifida and anencephaly (CDC 2016). Folate needs increase substantially 

in pregnancy owing to the enlargement of the uterus, the development of the placenta, and the 

increasing red cell volume of the mother, as well as the growth of the developing fetus. There is 

consistent scientific evidence that folic acid is of critical importance both pre- and 

prericonceptionally in protecting the fetus from neural tube defects (Berti et al. 2011). 

Iron supplements are important for pregnant women. In settings where anemia in pregnant 

women is a severe public health problem (i.e. where at least 40% of pregnant women have a blood 

hemoglobin [Hb] concentration < 110 g/L), a daily dose of 60 mg of elemental iron is preferred 

over a lower dose. In the first and third trimesters, the Hb threshold for diagnosing anemia is 110 

g/L; in the second trimester, the threshold is 105 g/L. If a woman is diagnosed with anemia during 

pregnancy, her daily elemental iron should be increased to 120 mg until her Hb concentration rises 

to normal (Hb 110 g/L or higher). Thereafter, she can resume the standard daily antenatal iron dose 

(60 mg) to prevent recurrence of anemia (WHO 2012).  

In populations where calcium intake is low, calcium supplementation as part of the antenatal 

care is recommended for the prevention of preeclampsia among pregnant women, particularly 

among those at higher risk of hypertension. A suggested scheme for supplementation in pregnant 

women is 1.5ï2.0 g elemental calcium per day, from 20 weeksô gestation until the end of 

pregnancy, daily, with the total daily dosage divided into three doses, preferably taken at mealtimes 

(WHO 2013). 

Vitamin D, a lipid-soluble vitamin and prohormone, is known to play an important role in 

bone metabolism through regulation of calcium and phosphate homeostasis. Although relatively 

few countries have nationally representative data available on the vitamin D status of their 

population, vitamin D deficiency is suspected to be a public health problem in many parts of the 

world. Vitamin D deficiency in pregnancy has been associated with an increased risk of pre-

eclampsia, gestational diabetes mellitus, preterm birth, small-for-gestational age infants, impaired 

fetal skeletal formation causing infant rickets (softening of bones commonly leading to deformities 

and/or fractures) and reduced bone mass, as well as other tissue-specific conditions. Immune 

dysfunction, placental implantation, angiogenesis (abnormal growth of new blood vessels from pre-

existing vessels), excessive inflammation and hypertension in the mother have also been associated 

with vitamin D deficiency, although the underlying pathogenic mechanisms are not well 

understood. In cases of documented deficiency, vitamin D supplements may be given in dose- 5 ɛg 

(200 IU) per day. Vitamin D may be given alone or as part of a multiple micronutrient supplement, 
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to improve maternal serum vitamin D concentrations (WHO 2012) A recent study found women 

taking 4,000 IU of vitamin D daily had the greatest benefits in preventing preterm labor/births and 

infections (American Pregnancy Association, 2017). 

Iodine is an essential nutrient required for the biosynthesis of thyroid hormones, which are 

responsible for regulating growth, development and metabolism. Iodine requirements increase 

substantially during pregnancy and breastfeeding. If requirements are not met during these periods, 

the production of thyroid hormones may decrease and be inadequate for maternal, fetal and infant 

needs. The provision of iodine supplements may help meet the increased iodine needs during 

pregnancy and the postpartum period and prevent or correct iodine deficiency and its consequences. 

In case of iodine deficiency there is increased possibility of undeveloped thyroid gland, 

developmental delay, deafness, cretinism, and perinatal mortality. It is 150 ɛg recommended iodine 

per day (Harding et al. 2017). 

Magnesium is an essential mineral required for regulation of body temperature, nucleic acid 

and protein synthesis and in maintaining nerve and muscle cell electrical potentials. Many women, 

especially those from disadvantaged backgrounds, have low intakes of magnesium. Magnesium 

supplementation during pregnancy may be able to reduce fetal growth restriction and preeclampsia, 

and increase birth weight. Recommended maximum dose per day is 350 mg of magnesium 

(Makrides et al. 2014). 

Vitamin B6 is important for several metabolic processes, as well as development and 

functioning of the nervous system, primarily through the biosynthesis of neurotransmitters. 

Recommended dose of vitamin B6 is 1.9 -2 mg (WHO 2016). 

According to the World Health Organization (WHO) and the National Institute of Clinical 

Excellence (NICE) guidelines in the United Kingdom the following is recommended to pregnant 

women: 1,5-2g calcium, 200-2000IU (5-50 ɛg) vitamin D, 30-60 mg iron (in anaemia case - 120 

mg), 0.4 mg folic acid (5 mg when there is risk factors), 1.9 -2 mg of vitamin B6, 350mg of 

magnesium maximum and 150 ɛg iodine per day.  

The aim of this study is to clarify the vitamins and nutritional supplements usage habits 

among pregnant women and assess how does it conforms with international recommendations. 

Materials and methods 

The survey was carried out in Maternal and child care unit in Riga Maternity hospital. 100 

randomly selected women in postpartum period were surveyed and their medical data were 

collected. The questionnaire included questions about their basic medical history, lifestyle factors, 

pregnancy course, habits of using vitamins and micro nutrient supplements and childbirth outcome. 

All the data obtained were processed with Microsoft Excel 2010 program. The composition of 
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vitamins and supplements was analysed and compared with the World Health Organization (WHO) 

and the National Institute of Clinical Excellence (NICE) guideline recommendations. 

Results 

Characteristics of the study group.  

Age distribution in study group is following: 5% of women are under 20 years old, 14% in 

group from 21 to 25 years old, 39% in group 26-30 years old, 25% are from 31 to 35 years old, 15% 

of women are from 36 ï 40 years old and 2% - from 41 to 45 years.  

Almost a half of all women have higher education (43%, n=43), incomplete higher 11% 

(n=11), secondary vocational 13% (n=13), general secondary 19% (n=19), and 14% (n=14) ï 

primary education.  

This childbirth to women was first in 44% of cases (n=44), second in 43% (n=43), third in 

11% (n=11), fourth and sixth in 1% each. In 17 cases (17%) previous pregnancy was less than one 

year before this one, and in 83% (n=83) previous pregnancy was more than one year before.  

Outcomes of pregnancy. 

12% of women had preterm delivery (until 36 weeks and 6 days of gestation), other 88% had term 

delivery, of whom 28% (n=28) delivery was in 37-39 weeks of gestation, 44% (n=44) in 40 weeks 

of gestation and 16% (n=16) in 41-42 weeks of gestation. 

Newborn weight was divided into following groups: under 2600 grams (8%; n=8), from 2600 grams 

till 4000 grams (74%; n=74), and over 4000 grams (18%; n=18). 48% of newborns are girls, and 

52% of newborns are boys.  

Habits of using vitamins and nutrition supplements. 

All of research participants (n=100) were using vitamins or nutrition supplements during 

pregnancy. 66% of them (n=66) were using complex vitamins for pregnant women, 69% (n=69) 

were using any of microelements separately. The most common microelements used separately are: 

iron (38%; n=38), magnesium in combination with B6 vitamin (28%; n=28), folic acid (25%; n=25), 

calcium (11%; n=11), D vitamin (7%; n=7).  

After assessing compound of vitamins and nutrition supplements used by women in study 

group, most pregnant women provided themselves: 96% (n=96) iron, 82% (n=82) folic acid, 82% 

(n=82) magnesium in combination with B6 vitamin, 65% (n=65) calcium and 65% (n=65) D 

vitamin, 40% (n=40) iodine (fig.1, blue columns). 
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Figure 1. The rate of pregnant women provided themselves with vitamins and nutrition 

supplements and the rate of pregnant women provided themselves with recommended 

amount of vitamins and nutrition supplements by WHO and NICE 

 

Comparing the amount of vitamins and microelements with WHO and NICE 

recommendations (fig. 1, orange columns), 85% (n=85) with iron, 81% (n=81) with folic acid and 

magnesium in combination with B6 vitamin, 50% (n=50) with D vitamin, 29% (n=29) with iodine 

and 18% (n=18) with calcium of pregnant women provided themselves with necessary amount of 

vitamins and microelements.  

Research participants started to use vitamins and microelements at different moment of 

pregnancy: 48% (n=48) started in the beginning of pregnancy, 16% (n=16) in mid-pregnancy, 21% 

(n=21) used a part in the beginning and a part later, 5% (n=5) in last weeks of pregnancy and 10% 

(n=10) used only when analyses showed decreased indicators.  

In 58% of cases (n=58) gynaecologist, obstetrician or GP (general practitioner) advised to use 

vitamins and microelements, in 38% (n=38) pregnant women has chosen to use it by her own and in 

4% of cases (n=4) ï other.  

Discussions  

There are no united guidelines in Latvia about diet, use of vitamins and nutrition supplements 

for pregnant women. It will be very important to have recommendations, because some elements 

deficiency, for example, iodine deficiency in Latvia is quite common.  

Results of the research shows that the most common nutrition supplement used is iron, what 

can be explained with widespread distribution of iron deficiency anaemia among pregnant women. 

Almost all pregnant women in study group provided themselves with necessary amount of iron. The 

level of haemoglobin in blood should be taken in account while prescribing iron supplements. In 

case of iron deficiency anaemia higher amount of iron daily should be prescribed to cover the loss 

of this microelement (WHO 2012). 
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There is no single point of view about effect of calcium on iron absorption in intestines. There 

is negative effect on iron absorption both by dairy products and calcium supplements on haem and 

non-haem iron. But still most of information suggest that changes in the calcium content have a 

small effect on iron absorption (Lynch 2000). Studies on human subjects long time suggested that 

calcium inhibits iron absorption in small intestines, regardless if it was taken in calcium salts or in 

dairy products. But recent reviews of studies in which calcium intake was substantially increased 

for long periods have showed no changes in haematological measures or indicators of iron 

status (Lonnerdal 2010).  

As was mentioned, folic acid has metabolic effects that prevent two common and serious birth 

defects, spina bifida and anencephaly (CDC 2016). Pregnant women should intake 0,4 mg folate 

daily despite with folate rich diet. But if there are congenital central nervous system defects in 

family anamnesis or diabetes, the intake of folate during pregnancy should be increased to 5 mg 

daily. There is no need to use folic acid during all pregnancy, because neural tube closes 

approximately in 12 week of gestation, so it is recommended to use folate supplements one month 

before conception and in first three months of pregnancy. The use of folate after first pregnancy 

trimester does not have any effect on central nervous system diseases prevention.  

There is a need in additional iodine intake in the situation of widespread iodine deficiency in 

Latvia. Study shows that only 29% of research participants provided themselves with necessary 

recommended amount of iodine.  

Conclusions  

All of research participants were using vitamins or nutrition supplements during pregnancy. 

Most women provided themselves with recommended amount of iron (85%), folates (81%) and 

magnesium in combination with B6 vitamins (81%).  

None of the complex vitamins and nutrition supplements, which were used in the study group, 

contains all of these components in WHO and NICE recommended amount.  

Three most important nutrition supplements during pregnancy are iron, folates and iodine, 

which intake is extremely necessary. It is difficult to access the real daily amount of vitamins and 

microelements that are consumed, because of variety of products containing these elements. May be 

a situation where pregnant women provided herself with necessary vitamins and microelements 

using diet only.  

Additional knowledge and understanding of certain vitamins, macro- and microelements role 

and use during the pregnancy for both antenatal care specialists and pregnant women are required. 
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Abstract 

Radiological Assessment of Femoroacetabular Impingement in Hip Osteoarthritis Patients 

Key words: femoroacetabular impingement, hip, osteoarthritis, statistical shape modelling 

Femoroacetabular impingement (FAI) has been recognized as a risk factor for hip osteoarthritis (OA) development. 
Various radiological parameters and statistical shape analyses have been developed for the assessment of FAI. Aim of 

the study was to determine the prevalence and characteristics of FAI in patients with and without radiological signs of 

hip OA. 

50 pelvic radiographs of unilateral hip OA patients and 50 patient radiographs with no definite signs of OA were 

retrospectively analysed. In both groups, alpha angle, lateral centre edge angle, neck shaft angle, acetabular depth, 

coverage was measured and the presence/absence of pistol grip deformity and crossover sign was assessed using the 

Impax-Orthopaedic-Tools 3.0.2.3 program. SSMs were created using the Bone Finder 1.2.0 program, which 

automatically sets 65 landmark points on the contour of the proximal femur. 

In the Arthritis group there were significantly more cases of pathological alpha angles (>50
o
) 66% vs. 28% (P<0.001), 

pistol grip deformities 56% vs. 12% (P<0.001) and acetabular protrusion 30% vs. 10% (P=0.02) comparing to Control 

group. There were significantly more cases with at least two signs of FAI in the Arthritis group ï 74% vs. 34%. 

(P<0.001). Two of eight proximal femoral modes (mode 2, mode 4) were associated with hip OA characteristics 

(P=0.002; P=0.03). 

Mixed-type femoroacetabular impingement is the most common impingement form and correlates with radiographic 

signs of OA. SSM can be used as a diagnostic tool and a radiographic biomarker for the risk assessment of subsequent 

OA development. 

 

Kopsavilkums 

FemoroacetabulǕrǕs atdures radioloǥiskais izvǛrtǛjums gȊģas locǭtavas osteoartrǭta pacientiem 

AtslǛgvǕrdi: femoroacetabulǕrǕ atdure, gȊģas locǭtava, osteoartrǭts, formu statistiskǕ modelǛġana 

FemoroacetabulǕrǕ atdure ir arvien vairǕk tiek atzǭta kǕ gȊģas locǭtavas osteoartrǭta (OA) attǭstǭbas riska faktors. 

MȊsdienǕs ir noteikti vairǕki rentgenoloǥiskie parametri un statistiskǕs gȊģas locǭtavas formas analǭģu metodes 

femoroacetabulǕrǕs atdures izvǛrtǛġanai. PǛtǭjuma mǛrǵis bija noteikt femoroacetabulǕrǕs atdures prevalenci un 

ǭpatnǭbas pacientiem ar un bez rentgenoloǥiskǕm OA pazǭmǛm. 

Retrospektǭvi tika analizǛtas 50 vienpusǛja OA un 50 pacientu bez OA pazǭmǛm iegurǺa rentgenogrammas. AbǕs 

grupǕs tika mǛrǭts alfa leǺǵis, laterǕlais centra malas leǺǵis, kakla-ǵermeǺa leǺǵis, acetabulum dziǸums, nosegums un 

izvǛrtǛta pistoles tvǛriema deformǕcija un krusteniskǕ pazǭme Impax-Orthopaedic-Tools 3.0.2.3 programmǕ. Statistiskie 

formas modeǸi tika izveidoti ar Bone Finder 1.2.0 programmu, kas automǕtiski izvieto 65 punktus ap ǕrǛjo proksimǕlǕ 

ciskas kaula kontȊru. 

Artrǭta grupǕ statistiski ticami vairǕk tika konstatǛts patoloǥiski paaugstinǕts alfa leǺǵis (>50
o
) (66% pret 28%, 

P<0.001), pistoles tvǛriena deformǕcija (56% pret 12%, P<0.001) un acetabulum protrȊzija (30% pret 10%, P=0.02), 

salǭdzinot ar kontroles grupu. Atrǭta grupǕ vairǕkumǕ gadǭjumu pacientiem bija vismaz divas femoroacetabulǕrǕs 

atdures pazǭmes (74% pret 34%, P<0.001). Divi no astoǺiem formas modeǸiem (otrais un ceturtais) pozitǭvi korelǛja ar 

OA rentgenoloǥiskajǕm pazǭmǛm (P=0.002; P=0.03). 

Jaukta tipa femoroacetabulǕrǕ atdure ir visbieģǕkais atdures veids un korelǛ ar rentgenoloǥiskajǕm OA pazǭmǛm. 

StatistiskǕ formas modelǛġana var tikt izmantota kǕ rentgenoloǥiskais marǵieris OA tǕlǕkas attǭstǭġanǕs riska 

izvǛrtǛġanai. 

 

Introduction  

Osteoarthritis (OA) is the most common joint disorder and the most frequent cause of 

musculoskeletal disability in developed countries (Andrianakos et. al. 2006). The incidence of hip 

OA varies between different populations. In general, radiograohic signs of hip OA can be found in 
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8 % of the world population (Dagenais et. al. 2008). The prevalence of hip OA is increasing due to 

the aging population. 

The pathogenesis of osteoarthritis still remains unclear. Nowadays there is a hypothesis, that 

most cases of OA develop secondarily because of morphological and anatomical abnormalities of 

the hip joint. One of the most frequent pathologies that is characterised by morphological 

abnormalities of the proximal femur and/or acetabulum is femoroacetabular impingement (FAI). 

For the first time FAI was recognised as a possible precursor of hip OA more than 50 years ago 

when Murray described the pistol grip deformity (Murray 1965). FAI is caused by repetitive contact 

between a widened femoral neck and a decreased offset at the head- neck junction (Beaule et. al. 

2005). There are three types of FAI: cam-type, pincer-type and mixed-type (Ganz et. al. 2003). 

In cam-type impingement (CTI) there is a nonspherical portion of the femoral head which is 

abutting against the acetabular rim. This causes outside-in abrasion of the acetabular cartilage, 

avulsion from the labrum and subchondral bone, leading to early onset of OA development (Ito et. 

al. 2001). Radiographic signs specific to CTI seen in AP pelvic radiographs are alpha angle more 

than 50
o
, pistol grip deformity and coxa vara.  

In pincer-type impingement (PTI) there is repeated contact between an over covered 

acetabular rim and the femoral head neck junction. The repeated contact causes labral degeneration, 

ossification of the acetabular rim, and deepening of the acetabulum (Beck et. al. 2005). 

Radiographic signs specific to CTI seen in AP pelvic radiographs are centre edge angle more than 

39
o
, crossover sign, coxa profunda and acetabular protrusion.  

The most common form of impingement is the mixed- type. This is due to the fact that CTI 

and PTI are rarely found in isolation (Purnajyoti et. al. 2011). In a study by Beck et. al. (2005) 149 

patient hips were evaluated preoperatively and during operation- only 26 hips had an isolated 

aspheric femoral head and 16 hips- isolated coxa profunda, the remaining hips had mixed-type FAI. 

Since increasing evidence suggests that hip shape has a causative role in the development of 

OA and subsequent need for hip arthroplasty (Agricola et. al. 2013), various diagnostic methods 

have been developed for assessment of FAI. This pathology can be evaluated using radiographic 

measurements in AP, Dunn and cross-table lateral view pelvic radiographs. Statistical shape 

modelling (SSM) is a technique that recognizes all independent shape variants in the study group 

and describes them quantitatively (Agricola et. al. 2015). With SSM it is possible to identify 

specific shape variants at risk of developing OA. In year 2013 a fully automatic shape model 

matching system called Bonefinder was presented to derive statistical shape models of the proximal 

femur from AP pelvic radiographs (Linder et. al. 2013). 
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Material and methods 

100 patient AP pelvic radiographs who were hospitalized in Latvian state Hospital of 

Traumatology and Orthopaedics from year 2014 to 2015 were retrospectively analysed. Patients 

were divided into two equal groups- Arthritis (50) and Control (50) group. 

OA was defined by radiographic signs included in Kellgren-Lawrence classification- joint 

space narrowing, subchondral sclerosis and osteophytes (Kellgren et. al. 1957). The stage of OA 

was defined by Tonnis classification (Tonnis et. al. 1999): 0 stage- no signs of OA; I stage (mild) - 

increased sclerosis, slight narrowing of the joint space, no or slight loss of head sphericity; II stage 

(moderate) - small cysts, moderate narrowing of the joint space, moderate loss of head sphericity; 

III stage (severe) ï large cysts, severe narrowing or obliteration of the joint space, severe deformity 

of the head.  

The inclusion criteria in the Arthritis group were: 

1. Unilateral hip arthroplasty due to OA  

2. OA grade I/II on the contralateral hip  

The inclusion criteria in the Control group were: 

1. Bilaterally no or mild signs of OA (grade 0/I) 

2. Patients aged atleast 65 years or older 

The exclusion criteria were: 

1. OA grade III (by Tºnnis) on the contralateral hip in the Arthritis group 

2. OA grade II, III (by Tºnnis) in the Control group 

3. Data about posttraumatic OA 

Patients with OA grade III were not included in the study due to the severe deformity of the 

hip joint. If there is obliteration of the joint space, the radiographic parameters cannot be precisely 

measured.  

The age limit in the Control group was determined because of the fact that after 65 years 

incidence of OA noticeably decreases (Zhang et. al. 2006). If the patient has no or mild arthritic 

changes in the hip there is little chance that OA will develop in further life. In both groups, alpha 

angle, lateral centre edge angle, neck shaft angle, acetabular depth, coverage was measured and the 

presence/absence of pistol grip deformity and crossover sign was assessed using the Impax-

Orthopaedic-Tools 3.0.2.3 program.  

Proximal femoral shape was analysed using the BoneFinder 1.2.0 program, which 

automatically sets 65 landmark points on the contour of the proximal femur. The program 

automatically generates statistical shape models which describe every shape by the sum of a mean 

shape and a linear combination of a number of shape modes where the shape mode values vary 

between subjects (Linder et. al. 2013).  
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The obtained date were analysed using IBM SPSS Statistics 23.0 program. Kolmogorov-

Smirnow test was used for assessing normally distributed data. Radiographic parameters were 

compared between the two groups using Pearsonôs Chi-square Test, Independent Samples t Test and 

Mann-Whitney U test. P value equal or less than 0.05 was considered statistically significant.  

Results 

The mean age in both groups significantly differed- 67.40Ñ11.78 (42-89) vs. 82.04Ñ7.53 (65-

94) years (P<0.001) due to inclusion criteria in Control group (age Ó65 years).  

 

Table 1. Radiographic parameters of femoroacetabular impingement 

 
Rentgenographic parameter Arthritis group  Control group P value 

Pistol grip deformity
 

56% 12% <0.001 

Ŭ angle >50
o 

66% 28% <0.001 

Ŭ angle >50
o
 and pistol grip deformity 54% 10% <0.001 

Crossover sign 40% 30% 0.40 

Centre-edge angle >39
o 

42% 34% 0.53 

Coxa valga 6% 14% 0.31 

Coxa vara 10% 8% 1.00 

Coxa profunda 30% 38% 0.52 

Acetabular protrusion 30% 10% 0.02 

 

As seen in Table 1 in the Arthritis group there were significantly more cases of pathological 

alpha angles (>50
o
), pistol grip deformities and acetabular protrusion comparing to Control group. 

Radiographic parameters characteristic for PTI (crossover sign and centre-edge angle >39
o
) did not 

significantly differ between both groups. However acetabular protrusion which is a contributing 

factor for PTI was more frequent in Arthritis group. Pathological alpha angle (OR 4.99; 95% CI 

3.13-11.68), pistol grip deformity (OR 9.33; 95% CI 2.13-11.68) and acetabular protrusion (OR 

3.85 95% CI 1.28-11.64) has a positive correlation with radiographic characteristics of OA. By 

assessing the prevalence of pathological alpha angle between male and female patients it was 

significantly more prevalent in male patients (62.5% vs 39.7%, P=0.03). Centre-edge angle more 

than 39
o 
was equally frequent in male and female patients (37.5% vs 38.2%, P=0.94). 

The most common sign of CTI was pathological alpha angle in 66% of OA and 28% of 

control group patients and the most frequent sign of PTI was centre-edge angle more than 39
o 
(42% 

and 34%). Mixed-type FAI was significantly more frequent in the Arthritis group compared to 

Control group- 32% vs. 0% (P<0.001). There were significantly more cases with at least two signs 

of FAI in the Arthritis group - 68.50% vs. 31.50%. (P<0.001) comparing to Control group. Presence 

of at least two signs of FAI has a positive correlation with radiographic characteristics of OA.  

The shape variation of both groups was explained by eight modes. Two modes (Mode 2, 

Mode 4) showed a statistically significant correlation with radiographic characteristics of OA (for 

Mode 2- P=0.002, for Mode 4- P=0.03).  
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Discussion 

There is growing evidence about FAI as a causative factor of hip OA. Radiographic signs of 

CTI (alpha angle >50
o
, pistol grip deformity) were more prevalent in the Arthritis group which 

correlates with literature data (Khanna et. al. 2014). CTI is more frequently found in men which 

also was confirmed in our study. Nicholls et. al. (2011) identified that there was a 5.8% increased 

risk of requiring a total hip arthroplasty for every degree of increased alpha angle. 

Pistol grip deformity had a strong correlation with the presence of radiographic signs of OA 

(OR 9.33; 95% CI 2.13-11.68). Doherty et. al. (2008) compared 1007 cases with advanced hip OA 

and 1123 controls without hip OA, and identified a smaller association- OR of 6.95 (95% CI 4.6ï

10.4) of developing OA if a pistol grip deformity was determined. This suggests that pistol grip 

deformity is a specific sign of CTI and an indicator of future OA development and need for hip 

arthroplasty 

PTI can result from global (CEA >39Á or acetabular protrusion) or localized acetabular over 

coverage of the femur. PTI is usually found more frequently in women but the prevalence between 

genders in our study was almost similar (37.5% vs 38.2%). From all parameters specific to PTI only 

acetabular protrusion showed a positive correlation with radiographic signs of OA. Gosvig et. al. 

(2010) determined that individuals with a deepened acetabular socket have 2.4 times higher chance 

of developing OA. The presence of Ŭ angle >50
o 

(28%) and centre-edge angle >39
o
 (34%) in 

patients without radiographic signs of OA suggests that there must be cofactors such as genetic 

predisposition, mixed-type FAI, high fizical activites, sublte trauma etc. that in combination with 

CTI and PTI cause articular damage and subsequent developement of OA. This is supported by the 

fact that mixed-type FAI was significantly more frequent in the Arthritis group compared to Control 

group- 32% vs. 0% (P<0.001; OR 2.47 95% CI 1.90-3.20). 

As mentioned above SSM can be used to quantitatively describe the total variation of the 

proximal femoral shape to determine the association between specific modes and OA. By analysing 

the 100 AP pelvic radiographs eight shape modes were created to describe the overall proximal 

femoral shape variation in the study population. Two of which (Mode 2, Mode 4) shoved positive 

correlation with radiographic signs of OA. Mode 2 describes a wide femoral neck with a prominent, 

large greater trochanter and enlarged femoral head and Mode 4- a wide and short femoral neck with 

a non-spherical femoral head. Worldwide various subtle shape variants of the proximal femur 

and/or pelvis have been reported to be associated with OA (Agricola et. al. 2013; 2015). The 

development of automatic hip shape assessing systems using SSM is widely used to study the 

association between the hip shape and the risk of developing OA. 
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Conclusions 

1. Alpha angle more than 50
o
 is the most common radiographic sign of cam-type impingement 

seen in anteroposterior pelvic radiographs. 

2. Centre edge angle more than 39
o
 is the most common radiographic sign of pincer-type 

impingement seen in anteroposterior pelvic radiographs. 

3. Mixed-type femoroacetabular impingement is the most common impingement form and 

correlates with radiographic signs of osteoarthritis. 

4. Since cam and pincer type impingement is more common in arthritic patients but also present 

in some cases of non-arthritic joints, cofactors may have an important role in the development 

of osteoarthritis associated with femoroacetabular impingement.  

5. Wide and short femoral neck with a prominent, large greater trochanter and enlarged non-

spherical femoral head correlates with radiographic signs of osteoarthritis and may play a role 

in the hip joint degeneration. 

6. Statistical shape modelling can be used as a diagnostic tool and a radiographic biomarker for 

the risk assessment of subsequent osteoarthritis development.  
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Abstract 

Comparison of the efficacy of intra -articular  platelet-rich  plasma and corticosteroids in the treatment of 

moderate knee osteoarthritis 

Key words: platelet-rich plasma, corticosteroid, knee osteoarthritis, Kellgren - Lawrence classification, VAS, IKDC, 

KSS 

Introduction:  Osteoarthritis is the most prevalent type of arthritis, which significantly impacts patients mobility and 

quality of life. The present interventions including intra-articular corticosteroid (CS) injections showed the lack of 

beneficial long-term outcomes. However, new approach in osteoarthritis management has emerged. Platelet-rich plasma 

(PRP) is an autologous blood product that has unique ability to promote tissue regeneration. PRP injections are 

widespread used by specialists in the treatment of knee osteoarthritis due to its high efficacy and safety. 

Aim, Material and Methods: The aim of this study was to compare the efficacy and safety ofintra-articular platelet-

rich plasma and corticosteroids in the treatment of knee osteoarthritis. 30 patients, with symptomatic radiologically 

confirmed (II-III grade by Kellgren-Lawrence classification) knee osteoarthritis, were enrolled in a prospective 

randomized study within the period from April 2016 to January 2017. Exclusion criteria were any history of previous 

knee surgical procedures and use of nonsteroidal anti-inflammatory drugs during 10 days prior the injection. Two 

groups were created by random selection: patients in PRP group (n=15) received intra-articularly 8 cc of PRP, patients 

in CS group (n=15) received intra-articulary 1 cc of 40mg/mL of triamcinolone acetonide and 5 cc of 2% of lidocaine. 

The severity of pain and the function of the affected knee were evaluated by International Knee Documentation 

Committee (IKDC) scale, by Visual Analogue Scale (VAS) for pain and by Knee society score (KSS) after one week 

(W1), one month (M1), three months (M3) and six months (M6). 

Results: Data of 30 patients with mean age 68Ñ9 years were analyzed. There were no significant differences between 

the two groups across age, sex, Kellgren-Lawrence grade for osteoarthritis, or laterality. VAS initial values in both PRP 

and CS groups were equal (mean Ñ standard error [SE] 6Ñ1) and improved at W1 identically (meanÑSE, 3Ñ2). 

However, a significant interaction between time and treatment was identified comparing the VAS score of both groups. 

There was a statistically lower VAS score in the PRP group versus the CS group at M3 (meanÑSE, 1Ñ1 vs. 4Ñ2, 

respectively, p<0.001) as well as at M6 (meanÑSE, 1Ñ2 vs. 5Ñ2, respectively, p<0.001). A similar effect (the same 

primary outcomes and considerably different secondary outcomes) was observed evaluating IKDC score for comparison 

between PRP and CS groups at W1 (mean Ñ SE, 66Ñ15 vs. 64Ñ14, respectively, p<0.003) and at final follow-up 

(meanÑSE, 81Ñ16 vs. 54Ñ20, respectively, p<0.003). In addition, linear contrasts identified a higher KSS score in the 

PRP group compared with the CS group at M6 follow-up (meanÑSE, 90Ñ14 vs. 72Ñ15, respectively, p<0.006). No 

complications were recorded in the CS group, mild synovitis was observed in 11 patients (73%) in PRP group after W1, 

however it absorbed spontaneously till  M1. 

Conclusions: Short-term results were similar of both intra-articular PRP and CS injections at W1. Nonetheless, PRP 

demonstrated a statistically significant improvement over CS at M3 and M6. Furthermore, complications of PRP 

injections were insignificant and self - limited. 

 

Kopsavilkums 

Trombocǭtiem bagǕtinǕtas plazmas un hormonǕlo preparǕtu intraartikul Ǖras terapijas salǭdzinǕjums pacientiem 

ar ceǸa locǭtavas mǛrenu osteoartǭtu 

AtslǛgasvǕrdi: trombocǭtiem bagǕtinǕta plazma, hormonǕls preparǕts, ceǸa locǭtavas osteoartrǭts, Kellgren - Lawrence 

klasifikǕcija, VAS, IKDC, KSS 

Ievads: PǛdǛjǕ gadu desmitǛ ǭpaġa uzmanǭba tiek pievǛrsta jaunai ǕrstǛġanas metodei - trombocǭtiem bagǕtinǕtǕs 

plazmas (PRP - platelet-rich plasma) intraartikulǕrǕm injekcijǕm pacientiem ar ceǸa locǭtavas osteoartrǭtu. 

IntraartikulǕrai terapijai ir augsta efektivitǕte un droġǭba, kas ir pamatkritǛriji speciǕlistu izvǛlǛ pǛtǭt PRP ǕrstǛġanas 

metodi un pielietot to ikdienas darbǕ. 

Darba mǛrǵis: SalǭdzinǕt trombocǭtiem bagǕtinǕtǕs plazmas (PRP) un hormonǕlǕ preperǕta (HP) intraartikulǕrǕs 

terapijas efektivitǕti un droġǭbu pie ceǸa locǭtavas II  - III  pakǕpes osteoartrǭta. 
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MateriǕls un metodes: Laika posmǕ no 2016.gada aprǭǸa lǭdz 2017.gada janvǕrǭm prospektǭvǕ randomizǛtǕ pǛtǭjumǕ 

tika iekǸauti 30 pacienti ar primǕru ceǸa locǭtavas II ï III pakǕpes osteoartrǭtu, pǛc Kellgren ï Lawrence klasifikǕcijas. 

IekǸauġanas kritǛriji: sǕpes un/vai kustǭbu ierobeģojumi ceǸa locǭtavǕ, agrǕk nav bijuġas veiktas invazǭvas manipulǕcijas 

ceǸa locǭtavai; pǛdǛjo 10 dienu laikǕ nav lietoti nesteroǭdie pretiekaisuma lǭdzekǸi (NSPL). RandomizǕcijai izmantoja 

ñRandomizer for Clinical Trialò datorprogrammu, veidojot PRP un HP grupas. Pacientiem HP grupǕ (n = 15) 

inraartikulǕri ievadǭja Sol. Triamcinolone acetonide 40mg un Sol. Lidocaini 2% - 5 ml, PRP grupǕ (n = 15) ievadǭja 8 

ml PRP. SǕpju, funkcionalitǕtes un terapijas efektivitǕtes izvǛrtǛġanai dinamikǕ, 1 nedǛǸu (N1), 1 mǛnesi (M1), 3 

mǛneġus (M3) un 6 mǛneġus (M6) kopġ injekcijas veikġanas, tika izmantotas VizuǕlǕ Analoga SǕpju skala (VAS), Knee 

society score skala (KSS) un International Knee Documentation Committee skala (IKDC). datu apkopojums veikts 

izmantojot SPSS un Excel programmas. 

RezultǕti: PǛtǭjumǕ iekǸauti 30 pacienti ar vidǛjo vecumu 68 Ñ 9gadi.Terapijas efektivitǕtes izvǛrtǛjums: 

IzvǛrtǛjot pǛc VAS skalas, sǕkotnǛjǕs vǛrtǭbas gan PRP gan HP grupǕs bija vienǕdas (vidǛjais Ñ SK 6 Ñ 1), rezultǕti 

uzlabojǕs N1 laika posmǕ lǭdzvǛrtǭgi (vidǛjais Ñ SK, 3 Ñ 2). PeriodǕ M3, PRP grupa salǭdzinot ar HP grupu, VAS 

punktu skaits bija statistiski ticami mazǕks (vidǛjais Ñ SK, 1 Ñ 1 vs. 4 Ñ 2, attiecǭgi, p <0,001), attiecǭgi M6 (vidǛjais Ñ 

SE, 1 Ñ 2 vs 5 Ñ 2, attiecǭgi, p <0,001). Lǭdzǭgs rezultǕts tiek novǛrots, izvǛrtǛjot IKDC punktu skaitu, salǭdzinǕjumǕ 

starp PRP un HP grupǕm N1 laika periodǕ (vidǛjais Ñ SE, 66 Ñ 15 vs 64 Ñ 14, attiecǭgi, p <0,003) un M6 (vidǛjais Ñ SE, 

81 Ñ 16 vs 54 Ñ 20, attiecǭgi, p <0,003). N1 laika periodǕ KSS punktu skaits (vidǛjais Ñ SE, 79 Ñ 25 vs 78 Ñ 23, 

attiecǭgi, p <0,005), M6 laika period identificǛts augsts KSS punktu skaits PRP grupǕ, salǭdzinot ar HP grupu (vidǛjais Ñ 

SE, 90 Ñ 14 vs 72 Ñ 15, attiecǭgi, p <0,006). Pacientiem HP grupǕ netika novǛrotas komplikǕcijas. PRP grupǕ 11 

pacientiem (73%) N1 laika posmǕ konstatǛja nelielu sinovǭtu, kurġ sponǕti uzsȊcǕs3 nedǛǸas pǛc injekcijas. 

SecinǕjumi: PRP un HP intraartikulǕro injekciju terapijas efektǭvitǕte N1 laika periodǕ ir lǭdzvǛrtǭga. Bet PRP kǕ 

terapijas metode demonstrǛ statistiski ticamus rezultǕtus ilgtermiǺǕ, salǭdzinot ar HP M3 un M6 laika periodǕ. PRP 

terapijas blakusparǕdǭbas un komplikǕcijas bieģi ir klǭniski nenozǭmǭgas un paġlimitǛjoġas. 

 

Introduction  

Osteoarthritis (OA) is a slowly progressive chronic disease characterized by pathological 

changes in the entire joint organ including cartilage, subchondral bone, synovium, ligaments, and 

menisci. In the recent past, OA was considered as a normal sign of aging and was described as a 

degenerative disorder which mainly causes cartilage degradation. (Haq 2003: 377; Jordan 2003: 

1145) 

However, more recent studies have determined that OA occurs and evolves due to the 

interaction of multiple risk factors and affects the whole joint. (Creamer 1997: 503)  

OA is the most common type of arthritis, whereas more than 100 different types of arthritis 

are identified in medicine. The disease most commonly affects the middle-aged and elderly; 

nevertheless, it may appear earlier as a result of trauma, overuse or interaction of various risk 

factors. Local inflammation, mechanical forces, cellular and biochemical changes present 

significant role in the pathogenesis of OA. (Lane 2011: 478) OA may affect all joints, although 

predominantly involves the weight-bearing joints such as knees, hips, and spine. Other commonly 

affected joints include wrists, elbow and shoulder joints. 

Knee OA is likely to become the fourth most important global cause of disability in women 

and eighth most important in men. According to some expert opinions, radiographic evidence of 

knee OA in men and women over 65 is found in 30% of patients. Knee OA is a greater factor in 

limiting activity than heart disease, hypertension, blindness, or diabetes. (Jordan 2003: 1151) 

Pathophysiology 

The earliest pathological changes usually can be visible on cartilage surface with the greatest 

amount of load. Due to the structural imbalance of the collagen network caused by overloading, 
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collagen is not capable of preventing proteoglycans attraction with water that completes in cartilage 

swelling. Chondrocytes are the only cells that can be found in cartilage, which restore cartilage 

through normal metabolic (anabolic/catabolic) processes. These metabolic processes accelerate 

dramatically due to the OA progression and the loss of the matrix; chondrocytes proliferate rapidly 

and form clusters. At least a part of the chondrocyte cells experiences a phenotypic switch to a 

hypertrophic chondrocyte which is analogous to cells found in the hypertrophy zone of the growth 

plate that produce type X collagen and MMP-13. Significant matrix degradation and loss progress 

due to the continuous production of proteases, stimulated by proinflammatory cytokines and 

fragments of matrix proteins. Chondrocytes in an autocrine and paracrine manner produce more 

cytokines and proteases as a feedback to previous biochemical interaction. As a result, damage of 

matrix and destruction of chondrocytes lead to matrix areas devoid of cells. (Hunter 2016: 1) 

Subchondral bone sclerosis is caused by the production of improperly mineralized collagen. 

Osteophytes occur at the joint margins, mainly at the insertion site of tendons or ligaments. Bone 

cysts and bone erosion may develop in some cases with disease progression. 

Synovitis is observed in the majority of the patients with symptomatic disease course. 

(Loeuille 2005: 3492) However, the synovitis in the case of OA is not initiating a cause of 

inflammation in comparison with other forms of so-called inflammatory arthritis. Although 

synovitis significantly increases the pain and contributes disease progression through cartilage 

destruction caused by the production of inflammatory factors and proteins referred to as damage-

associated molecular patterns (DAMPs - damage-associated molecular patterns), including the 

alarmins. (Liu-Bryan 2015: 35) 

Soft-tissue components of the joint, including ligaments, the joint capsule, the menisci, are 

commonly affected by OA. Damage occurs due to loss of cells and extracellular matrix disruption 

in soft-tissue structures. Joint enlargement occurs due to thickening of the joint capsule and 

osteophyte formation, whereas tears in ligaments and menisci can be found in patients with 

advanced OA without previous history of trauma. (Loeser 2013: 108) 

Classic cellular inflammation is not typical in OA, where the number of leukocytes in the 

joint fluid is usually low, and seldom exceeds 1000 to 2000 cells per milliliter.  In contrast with 

other forms of inflammatory arthritis, for instance, rheumatoid arthritis, where the number of 

synovial fluid leukocytes frequently exceeds 2000 cells per milliliter,  and besides, commonly 

leukocyte infiltration and fibroblast proliferation are more aggressive.  

The damage of joint tissues in OA is stimulated by a range of proteases including particular 

matrix metalloproteinases, cysteine proteinases including cathepsin K, and serine proteinases. 

(Troeberg. 2012: 133) 

 The biochemical activity of these proteinases results in degradation of cartilage extracellular 

matrix proteins. Aggrecan is the large proteoglycan that provides a great proportion of the resiliency 
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of cartilage, which degradation begins in the initial stages of OA by members of the ADAMTS (a 

disintegrin and metalloproteinase with thrombospondin motifs) family referred to as aggrecanases 

(ADAMTS-4 and -5). Furthermore, collagen consists of approximately 50% of collagen type II  that 

is responsible for the tensile strength of cartilage. Type II  collagen is degraded by collagenases, 

which, like aggrecanases, are matrix metalloproteinases. MMP-13 is considered to be the leading 

collagenase responsible for cartilage degradation in OA. (Troeberg 2012: 133) 

Osteoarthritis is routinely diagnosed on the basis of clinical findings. However, radiological 

investigation methods may not only confirm the disease but also determine the degree of damage, 

establish the development of complications, show the progression of the disease and effectiveness 

of therapy, exclude other musculoskeletal disorders. (Doherty 2017: 1; Kadiġa 2011: 46)  

The Kellgren and Lawrence system is a method for classifying the severity of knee 

osteoarthritis. This classification was proposed by Kellgren in 1957 and later accepted by WHO in 

1961. (Pai Vivek 2015: 1) 

 

Classification: 

Grade 0:  no radiographic features of OA are present 

Grade I:  doubtful joint space narrowing and possible osteophytic lipping 

Grade II:   definite osteophytes and possible joint space narrowing on anteroposterior weight-bearing 

radiograph 

Grade III:   multiple osteophytes, definite joint space narrowing, sclerosis, possible bony deformity 

Grade IV:   large osteophytes, marked joint space narrowing, severe sclerosis and definite bony 

deformity 

 

 
 

Figure 1. OA of the knee, grading by Kellgren and Lawrence system (Ryu 2012:1) 

 

Aim, material, and methods 

The aim of this study was to compare the efficacy and safety of intra-articular platelet-rich 

plasma and corticosteroids in the treatment of knee osteoarthritis. 30 patients (23 females and 7 

males), with symptomatic radiologically confirmed (II -III  grade by Kellgren-Lawrence 
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classification) knee osteoarthritis, were enrolled in a prospective randomized study within the 

period from April  2016 to January 2017. Two groups were created by random selection: platelet-

rich plasma (PRP) group and corticosteroid (CS) group with 15 patients in each group.  

Patient selection criteria: patients older than 55 years with a history of chronic pain, swelling 

and/or reduced range of motion in the knee joint. Confirmation of pathological changes (Kellgren - 

Lawrence grades II-III) to the knee joint was verified by assessing X-Ray images in anteroposterior 

and lateral projections. Exclusion criteria: pregnancy, breastfeeding, oncological diseases, 

endocrine diseases (gout, diabetes), autoimmune diseases (rheumatoid arthritis) acute/chronic 

infectious disease, blood clotting disorders (thrombocytopenia, coagulopathy), patients with 

previous interventions on the knee joint (punctures, blockades, arthroscopy, etc.), patients, who 

received consistent hormonal therapy or non-steroidal anti-inflammatory drugs (NSAIDs) within 10 

days. 

Full blood count and platelet-rich plasma test were performed in PRP group patients in PRP 

administration day. 18 cc of peripheral blood and 2 cc of anticoagulant were mixed and placed in 

fractionation and concentration device adapter OMNIGRAFTER / DUOGRAFTER to prepare PRP 

injection. 8 ml PRP solution were obtained and used in patients in PRP group, whereas patients in 

CS group received 1 cc of 40mg/mL of triamcinolone acetonide and 5 cc of 2% of lidocaine. The 

severity of pain and the function of the affected knee were evaluated by International Knee 

Documentation Committee (IKDC) scale, by Visual Analogue Scale (VAS) for pain and by Knee 

Society score (KSS) after one week (W1), one month (M1), three months (M3) and six months 

(M6). 

Data processing was performed using software çRandomizer for Clinical Trialè, SPSS 20, 

Microsoft excel. 

Platelet-rich plasma is an autologous product that concentrates a large number of platelets in a 

small volume of plasma. PRP has a unique ability to promote wound healing and osteogenesis. That 

ability substantially distinguishes PRP from fibrin glue which possesses only haemostatic and 

sealing properties. PRS functions as a prompt hemostatic substance that is biocompatible and safe. 

Moreover, PRP facilitates endothelial, epithelial and epidermal tissue regeneration, stimulates 

angiogenesis, improves collagen synthesis, promotes soft tissue healing, diminish scar tissue 

formation. PRP preparations with high leukocyte concentration have additional anti-bacterial 

properties. (Smith 2007: 73) 

PRR is defined as platelet sequestration and concentration in autologous blood plasma. PRP 

beneficial properties are based on the acceleration of the tissue regeneration process, which is 

caused by degranulation of the alpha granules in platelets and releasing of growth factors and 

cytokines in great number. Platelets do not contain nuclei, though its cytoplasm is rich in 
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organelles - mitochondria and granules. ȷlfa granules contain more than 30 biologically active 

proteins that ensure haemostasis and tissue regeneration, provide cell migration, differentiation and 

proliferation. Each platelet contains approximately 50 to 80 alpha granules; the mean platelet count 

fluctuates from 150,000 to 300,000 in one ml of blood. In order to achieve PRP definition criteria 

(1,000,000 / ml), the platelet concentration in a blood sample has to increase three to five times in 

comparison with baseline concentration. 

Treatment with platelet-rich plasma injections is a safe method, side effects and complications 

are rare, often clinically insignificant. The explanation includes several factors: 

¶ PRP injection administration is a minimally invasive approach; 

¶ performs without anaesthesia; 

¶ due to the use of patient homologous blood products the possibility of sensibilization and 

allergic reactions are highly low, besides it carries no risk of transmitting infectious disease. 

Contraindications of PRP are given in Table 1. 

 

Table 1. Contraindications of PRP administration  
 

Absolute contraindications Relative contraindications 

¶ Sepsis 

¶ Septic arthritis 

¶ Osteomyelitis at treatment site 

¶  Local infection at the site of the procedure  

¶ Hemodynamic instability  

¶ Critical thrombocytopenia  

¶ Autoimmune inflammatory tendinitis, 

tenosynovitis, enthesitis, fasciitis, arthritis   

¶ Recent fever or illness  

¶ Cancer- especially hematopoietic or of bone  

¶ HGB < 10 g/dl  

¶ Platelet count < 105/ul 

¶ Consistent use of NSAIDs within 48 hours of procedure  

¶ Corticosteroid injection at treatment site within 1 month  

¶ Consistent systemic use of corticosteroid within 2 weeks of 

procedure 

¶ Avascular bone necrosis 

 

 

Results 

30 patients (7 (23%) men and 23 (77%) with knee OA were enrolled in an open prospective 

randomised study within the period from April  2016 to January 2017. All  patients were randomised 

into two groups: PRP group (n = 15), and CS group (n = 15). The mean patient age was 68 Ñ 9 

years, the mean age in PRP and CS groups were 65 Ñ 8 and 71 Ñ 10 years respectively (p = 0.07). 

Figure 2. Age distribution  in patients with  OA 
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Regarding OA distribution by Kellgren-Lawrence classification, 9 patients had 

radiographically confirmed II grade of OA and 21 patients III  grade of OA. 

Pain evaluation over time (VAS): the initial values for both PRP and CS groups were similar 

(mean Ñ SE, 6 Ñ 1), the improvement of results over W1 period were equivalent (mean Ñ SE, 3 Ñ 2, 

p <0.001). Compared PRP and CS groups over M1 period, VAS values were slightly lower in PRP 

group (mean Ñ SE, 2Ñ 2 vs. 3 Ñ 2, respectively, p <0.007). Over M3 period, PRP group presented 

statistically significantly less VAS scores in comparison with CS group (mean Ñ SE, 1 Ñ 1 vs. 4 Ñ 2, 

respectively, p <0.001), whereas over M6 period (mean Ñ SE, 1 Ñ 2 vs 5 Ñ 2, respectively, p <0.001). 

Figure 3. Evaluation of pain according to VAS over time 

 

Evaluation of subjective state over time (IKDC): the initial values for both PRP and CS 

groups were very similar (mean Ñ SE, 34 Ñ 10 vs. 27 Ñ 7, respectively, p <0.045); in comparison the 

values of PRP and CS groups over W1 period were (mean Ñ SE, 66 Ñ 15 vs. 64 Ñ 14, respectively, p 

<0.003), over M1 period (mean Ñ SE, 70 Ñ 17 vs. 61 Ñ 17, respectively, p <0.055), over M3 period 

(mean Ñ SE, 77 Ñ 14 vs. 59 Ñ 18, respectively, p <0.025), and over M6 period (mean Ñ SE, 81 Ñ 16 

vs. 54 Ñ 20, respectively, p <0.003); the difference occurs after 3 month follow-up because IKDC 

scores in CS group began to decrease. 

Figure 4. Evaluation of subjective state according to IKDC  over time 
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Evaluation of objective state over time (KSS): the initial and W1 values for both PRP and CS 

groups were relatively similar (initial mean Ñ SE, 60 Ñ 6 vs. 51 Ñ 7, respectively, p <0.001; over 

W1, mean Ñ SE, 79 Ñ 25 vs. 78 Ñ 23, respectively, p <0.005); over M1 period KSS scores were 

insignificantly lower in PRP group in comparison with CS group (mean Ñ SE, 88 Ñ 10 vs. 80 Ñ 11, 

respectively, p <0.04). Over M3 (mean Ñ SE, 91 Ñ 8 vs. 75 Ñ 14, respectively, p <0.002) and M6 

(mean Ñ SE, 90 Ñ 14 vs. 72 Ñ 15, respectively, p <0.006) periods a substantial difference was 

identified in scores between PRP and CS groups in advantage for former. 

Figure 5. Evaluation of objective state according to KSS over time. 
 

Detailed mean results are presented in the table below. 

 

Table 2. Detailed mean results with  standard errors in total and  

for  both groups separately over time 
 

Scale/Follow-up Total mean score Ñ SD 
Mean score Ñ SD in 

PRP group 

Mean score Ñ SD in 

CS group 
p 

IKDC  initial  31 Ñ 9 34 Ñ10 27 Ñ 7 0.045 

KSS initial  56 Ñ 8 60 Ñ 6 51 Ñ 7 0.001 

VAS intial  6 Ñ 1 6 Ñ 1 6 Ñ 1 0.7 

IKDC  N1 64 Ñ 15 66 Ñ 15 64 Ñ 14 0.003 

KSS N1 79 Ñ 24 79 Ñ 25 78 Ñ 23 0.005 

VAS N1 3 Ñ 2 3 Ñ 2 3 Ñ 2 0.001 

IKDC  M1 66 Ñ 17 70 Ñ 17 61 Ñ 17 0.055 

KSS M1 84 Ñ 11 88 Ñ 10 80 Ñ 11 0.04 

VAS M1 2 Ñ 2 2 Ñ 2 3 Ñ 1 0.007 

IKDC  M3 68 Ñ 18 77 Ñ 14 59 Ñ 18 0.025 

KSS M3 83 Ñ 14 91 Ñ 8 75 Ñ 14 0.002 

VAS M3 3 Ñ 2 1 Ñ 1 4 Ñ 2 0.001 

IKDC  M6 67 Ñ 23 81 Ñ 16 54 Ñ 20 0.003 

KSS M6 81 Ñ 17 90 Ñ 14 72 Ñ 15 0.006 

VAS M6 3 Ñ 3 1 Ñ 2 5 Ñ 2 0.001 

 

No complications were recorded in the CS group, mild synovitis was observed in 11 patients 

(73%) in PRP group after W1, however, it absorbed spontaneously within 3 weeks. 
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Despite the fact that OA is the most common type of arthritis, which significantly affects the 

quality of life and causes the physical disability, the available medical interventions to cease the 

disease progress are still limited. Traditional and accepted methods of OA treatment such as 

pharmacological therapy and intra-articular injections have not been providing impressive results to 

decelerate the progress of disease or completely cease it. Mostly now available methods are 

considered to affect subjective complaints, for instance, pain and range of motions, in a short-term 

period. The relatively new strategy of treatment of OA is an application of cell elements and tissue 

growth factors. Regarding this strategy, PRP has been proposed as a perspective method of 

treatment, which improves not only clinical but also structural signs, due to enhancing and 

remodelling the damaged cartilage caused by the activity of growth factors in a high concentration.  

PRP efficacy and safety were proved in both in vitro and in vivo studies in comparison with 

placebo, CS or hyaluronic acid. In this study, the results coincided with other studies results 

conducted in the world, although the short-term results of PRP and other treatment options present 

the same improvement, however, after 3 and 6 months PRP therapy provides a significant 

advantage. In addition, PRP intra-articular injections are well tolerated, the most common side 

effect is synovitis, which usually is absorbed within a few weeks. In this study, synovitis was also 

observed in patients in PRP group, whereas no systemic reactions, such as nausea or dizziness were 

documented. In comparison with other treatment methods, PRP injections similarly perform better 

results in patients with lower OA stage. PRS efficiency at last OA stages is a controversial question 

since most researchers do not include such patients in their studies. 

Conclusion 

1. Short-term results in patients with II  - III  grade OA by Kellgren - Lawrence classification were 

equivalent in both PRP and CS groups. 

2. PRP injections have demonstrated statistically reliable and better results after three and six 

months compared to the CS injections. 

3. PRP intra-articular treatment side effects and complications are often clinically insignificant 

and self-limited. Synovitis was the only observed complication. 

4. Following steps should be performed to precisely define length and strength of PRP effects: the 

number of patients and duration of observation should be increased; the effectiveness of PRP 

should be compared with other treatment methods, for example, hyaluronic acid injections. 
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Abstract 

Key words: ischemic stroke, thrombolytic therapy, effectiveness, clinical outcome, biomarkers 

Introduction. Ischemic stroke is one of the most common cause of death and functional disability across the world. 

Endovascular mechanical thrombectomy and intravenous thrombolysis with alteplase are the only effective treatment 

approaches for acute ischemic stroke. Brain ischemia is a complicated biochemical process. Several biomarkers are 

released during ischemic stroke and they are associated with direct cell damage, blood-brain barrier disruption and 

inflammatory response. Serum biomarkers evaluation may provide information about stroke severity, pathogenesis and 

therapeutic benefits. 

Aim. The aim of the research was to evaluate the association between C-Reactive protein (CRP), troponin I, d-dimer, 

creatinine, glucose, glomerular filtration rate (GFR) and low density lipoprotein cholesterol (LDL-C) levels at the 

admission and the results of thrombolytic therapy. 

Materials and methods. 113 patients who underwent thrombolytic therapy for acute ischemic stroke in Pauls Stradins 

Clinical University Hospital from 01.01.2015 till 01.01.2016 were studied retrospecively. Blood samples were collected 

in the emergency department. Neurological status was estimated using the National Institute of Health Stroke Scale 

(NIHSS). The efficacy of thrombolytic therapy was assessed by comparing NIHSS score at the admission and after 

treatment. Afterward all patients were divided into three groups ï the major improvement (NIHSS>4), minor 

improvement (NIHSS Ò4) and without any clinical effect. 

Results. Only the median levels of GFR were significantly (p=0.015) lower in patients who didnôt have any clinical 

improvements after thrombolytic therapy as compared to patients with the major or minor improvements (60.0, 

interquartile range [IQR] 42.4-72.3 ml/min/1.73m
2
; 83.2, IQR 65.3-98.3 ml/min/1.73m

2 
and 75.9, IQR 59.2-94.6 

ml/min/1.73m
2
). Based on the receiver operating characteristic (ROC) curve, the optimal cut-off value of GFR level as 

an indicator for prediction of worsen clinical outcome after thrombolytic therapy was projected to be 61.65 

ml/min/1.73m
2
, which yielded a sensitivity of 71.4% and a specificity of 24.5%, the area under the curve was 0.788 

(95% confidence interval [CI], 0.648-0.928). According Spearman rank correlation test was founded statistically 

significant indirect correlation between GFR level and NIHSS score after treatment (r=- 0.410, p=0.020) in patients 

with severe stroke (NIHSS >14). 

Conclusion. GFR level lower than 61.65 ml/min/1.73m
2 
at the admission could be predict a worse outcome, especially 

in patients with severe stroke. 

 

Kopsavilkums 

AtslǛgvǕrdi: iġǛmisks insults, trombolǭtiska terapija, klǭnisks iznǕkums, biomarǵieri, efektivitǕte 

Ievads. IġǛmisks insults ir viens no vadoġajiem nǕves un invaliditǕtes cǛloǺiem pasaulǛ. Vienǭga efektǭvǕ insulta 

ǕrstǛġana ir reperfȊzijas terapija, izmantojot intravenozo trombolǭzi ar alteplǕzi pirmo 4.5 stundu laikǕ vai arǭ 

endovaskulǕru trombektomiju. Galvas smadzeǺu iġǛmija ir komplicǛts bioǵǭmisks process. IġǛmijas laikǕ izdalǕs vairǕki 

biomarǵieri, kas ir saistǭti ar tieġu ġȊnu bojǕjumu, hematoencefǕliskǕs barjeras bojǕjumu un iekaisuma reakciju. Ġo 

biomarǵieru noteikġana dod iespǛju noteikt insulta smagumu, patoǥenǛzi, kǕ arǭ paredzǛt trombolǭtiskǕs terapijas 

ieguvumu. 

MǛrǵis. PǛtǭjuma mǛrǵis bija novǛrtǛt C-reaktǭva olbaltuma (CRO), troponǭna I, d-dimǛru, kreatinǭna, glikozes, 

glomerulǕras filtrǕcijas Ǖtruma (GFǔ) un zema blǭvuma lipoporoteǭnu holesterǭna (ZBLH) lǭmeǺa saistǭbu ar 

trombolǭtiskas terapijas efektivitǕti. 

MateriǕli un metodes. PǛtǭjumǕ kopumǕ tika iekǸauti 113 pacienti, kuri saǺǛma intravenozas trombolǭzes terapiju 

Paula StradiǺa klǭniskas universitǕtes slimnǭcǕ (PSKUS) neiroloǥijas nodaǸǕ laika periodǕ no 01.01.2015 lǭdz 

01.01.2016. Asins analǭzes tika paǺemtas uzǺemġanas nodaǸǕ. Pacientu neiroloǥisks statuss tika novǛrtǛts, izmantojot 

NacionǕlas Veselǭbas InstitȊta Insulta Skalu (National Institute of Health Stroke scale ï NIHSS). Trombolǭzes 

efektivitǕte tika noteikta salǭdzǭnot NIHSS vǛrtǭbu pirms un pǛc saǺemtas trombolǭtiskas terapijas. Atbilstoġi klǭniskam 

efektam visi pacienti tika sadalǭti trǭs grupǕs ï pacienti ar bȊtisku uzlaboġanǕs (NIHSS>4), ar minimǕlu uzlaboġanǕs 

(NIHSSÒ4) un pacienti bez jebkǕda klǭniska efekta. 

RezultǕti. Veicot datu statistisku analǭzi, tika noteikts, ka GFǔ mediǕnas vǛrtǭba bija nozǭmǭgi mazǕka pacientiem, 

kuriem pǛc intravenozas trombolǭzes nenovǛroja nekǕdu klǭnisku efektu, salǭdzǭnot ar tiem pacientiem, kuriem novǛroja 

bȊtisku vai minimǕlu uzlaboġanǕs (60.0, starpkvartiǸu izklede [SKI] 42.4-72.3 ml/min/1.73m
2
; 83.2, SKI 65.3-98.3 

ml/min/1.73m
2
 un 75.9, SKI 59.2-94.6 ml/min/1.73m

2,
 p<0.05). Pamatojoties uz ROC lǭknes analǭzi GFǔ <61.65 

ml/min/1.73m
2 
iestǕġanǕs brǭdǭ ar 71.4% jutǭgumu un 24.5% specifiskumu norǕda uz samazinǕtu trombolǭzes terapijas 
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efektivitǕti. Atbilstoġi Spǭrmena rangu korelǕcijas analǭzi tika atrasta statistiski nozǭmǭga korelǕcija starp GFǔ lǭmeni un 

NIHSS vǛrtǭbu pǛc saǺemtas trombolǭzes (r=-0.410, p=0.020) pacientiem ar smagu iġǛmisku insultu (NIHSS>14). 

SecinǕjumi. GFǔ <61.65 ml/min/1.73m
2
 iestǕġanǕs brǭdǭ varǛtu bȊt izmantojams kǕ slikts prognostisks rǕdǭtǕjs pirms 

trombolǭtiskas terapijas, it ǭpaġi pacientiem ar smagu iġǛmisku insultu. 
 

Introduction  

The current World Health Organization definition of stroke is ñrapidly developed clinical 

signs of focal (or global) disturbance of cerebral function, lasting more than 24 hours or leading to 

death, with no apparent cause other than that of vascular originò (Aho et al. 1980). There are two 

types of stroke, hemorrhagic and ischemic. Ischemic stroke occur far more common than the 

hemorrhagic. Despite of effective treatment approaches such as endovascular thrombectomy or 

intravenous thrombolysis with alteplase, ischemic stroke has remained on of the leading cause of 

death and functional dissability across the world. The mortality rate in ischemic stroke patients were 

achieved 87.7 deaths per 100, 000 persons according to latvian CDPC statistical data for 2014 year. 

Clinical outcome of the ischemic stroke may dependent on several factors such as advanced age, 

stroke severity, medical complications or comorbidities (Andersen et al. 2011). The most frequent 

serious medical complications include pneumonia, congestive heart failure, cardiac arrest, deep vein 

thrombosis, pulmonary embolism and urinary tract infection. Hemorrhagic transformation is an 

important complication of ischemic stroke, especially after thrombolytic therapy. There are several 

factors which might be used as predictors of hemorrhagic transformation. Massive cerebral 

infarction, grey matter infarction, atrial fibrillation, hyperglycemia, lower total cholesterol and low-

density lipoprotein cholesterol (LDL-C) , lower platelet count, poor collateral vessels, elevated 

globulin level, radiological predictors (early computed tomography (CT) signs, hyperdense middle 

cerebral artery sign), micro- and macro-albuminuria might be associated with increased 

hemorrhagic transformation risk (Zhang et al. 2014). A host of prestroke comorbid conditions are 

associated with an increased risk of poor outcome following ischemic stroke. Atrial fibrillation, 

diabetes mellitus, heart failure, renal dysfunction or cancer might negatively influence the treatment 

efficiacy (Saposnik et al. 2011; Dessiles et al. 2013; McGrath et al. 2013). Moreover a recently 

conducted meta-analysis showed strong statistically significant relationship between having an 

anemia and worse clinical outcome in patients with ischemic stroke (Barlas et al. 2016). Apart from 

common comorbidities, sickle cell trait also were associated with poor prognosis (Olowoyo et al. 

2016). Olowoyo et al. were observed increased 30-day mortality rate among the patients with sickle 

cell trait than the controls. 

The aim of the research was to evaluate the association between C-Reactive protein (CRP), 

troponin I, d-dimer, creatinine, glucose, glomerular filtration rate (GFR) and LDL-C levels at the 

admission and the results of thrombolytic therapy. 
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Material and methods 

This study had a reptrospective design. Nine hundred forty-five patients admitted to the 

Stroke Unit at the department of Neurology of the Pauls Stradins Clinical University Hospital of 

Riga from 01.01.2015 till 01.01.2016 were enrolled in this study. The inclusion criteria were: (a) 

diagnosis of ischemic stroke based on history, neurological examination and multimodal CT 

evaluation (noncontrast CT, CT-angiography and perfusion CT), (b) eliglibity for intravenous 

thrombolytic therapy with alteplase 0.9 mg/kg according to current guidelines. The exclusion 

criteria were: (a) admission to the hospital later than 4.5 hours of the onset of neurological focal 

symptoms, (b) suspicion of acute coronary syndrome (hystory, ECG changes, elevated cardiac 

troponin levels or creatine kinase isoenzyme MB (CK-MB) levels), (c) suspicion of acute bacterial 

infection based on clinical examination and history, (d) fatal outcome during hospitalization. There 

were 832 patients that were excluded due to the mentioned factors. The final study group consisted 

of 113 patients, 67 women and 46 men. 

The following variables were collected for all patients: age, gender, initial stroke severity as 

assessed using the National Institute of Health Stroke Scale (NIHSS), NIHSS score on the second 

day after thrombolytic therapy, initial CRP, troponin I, d-dimer, creatinine, glucoce, GFR and LDL-

C levels in blood serum and stroke etiology according to the TOAST (Trial of Org 10172 in Acute 

Stroke Treatment) criteria. Treatment effectiveness was assessed by comparing NIHSS score at the 

admision and 24 hours after thrombolytic therapy. Afterward all patients were divided into three 

groups - the major improvement, minor improvement, and without any clinical effect. Early 

neurological improvement corresponding to an increase of more than 4 point from the baseline 

NIHSS score was classified as the major improvement, consequently minor improvement was 

classified as increasing of not more than 4 points. Any patient with neurological deterioration after 

received thrombolytic therapy was classified into group - without any clinical effect. In the 

emergency department before treatment were collected venous blood samples and were done 

multimodal CT examination. 

Statistical analysis was performed using IBM SPSS software (version 22.0 for Windows). The 

level of significance was set at p <0.05. Continuous variables were presented as median with 

interquartile range (IQR). Group comparisons of continuous variables were performed using 

Kruskal - Wallis H and Mann - Whitney U tests for independent samples. The chi-square test was 

used for categorical comparisons of data. The relationship between GFR level at the admission and 

NIHSS score 24 hours after thrombolytic therapy was determined using Spearman rank corelation 

coefficient. Receiver operating characteristic (ROC) curves were utilized to evaluate the accuracy 

of GFR to predict worse outcome. Area under the curve (AUC) was calculated as measurements of 

the accuracy of the test. 
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Results 

Among the 113 patients with acute ischemic stroke, the major improvement after received 

thrombolytic therapy was determined in 54 patients, minor improvement in 52 patients, and only 7 

patients did not had any clinical effect. The baseline characteristics of 113 patients are described in 

Table 1. 

 

Table 1. Baseline characteristics of acute ischemic stroke patients according to clinical outcome 

 

Patients data 

Effectiveness of treatment 

p
a
 

Major improvement  

NIHSS >4 

(n=54) 

Minor improvement  

NIHSSÒ4 

(n=52) 

Without any 

clinical effect 

(n=7) 

Age, mean (min., max.) 67.15 (32,88) 73.23 (43,92) 78.86 (71,94) 0.007 

Gender, no. (%):    

0.049 Female (n=67) 33 (49.3%) 27 (40.3%) 7 (10.4%) 

Male (n=46) 21 (45.7%) 25 (54.3%) 0 (0%) 

Stroke severity, median NIHSS score 

(IQR) 
12 (8-16) 8 (6-11) 10 (7-18) 0.001 

Stroke etiology, no. (%)    

0.942 
Atherothrombotic stroke (n=28) 13 (46.4%) 14 (50.0%) 1 (3.6%) 

Cardioembolic stroke (n=75) 36 (48.0%) 34 (45.3%) 5 (6.7%) 

Undetermined etiology (n=10) 5 (50.0%) 4 (40.0%) 1 (10.0%) 

IQR - interquartile range; 
 

a
p for gender and stroke etiology was assessed using Kruskal-Wallis test, but for stroke  severity and age using ɢ2 

test. 

 

Advanced age was associated with reduced effectiveness of intravenous thrombolysis 

(p<0.05). The mean age of patients who had significant neurological improvement was 67.15 years, 

simultaneously the mean age of patients who had not any clinical effect was 78.86 years. Gender 

and stroke severity also had influence on thrombolysis (p<0.05). More severe stroke on admission 

surprisingly was associated with better effect of thrombolytic therapy. Median NIHSS score in 

patients with the major improvement was significantly higher as compared to patients with minor 

improvement and without any clinical effect (12, interquartile range [IQR] 8-16; 8, IQR 6-11; 10, 

IQR 7-18, p<0.05). Stroke etiology was not associated with any clinical outcome after thrombolytic 

therapy (p>0.05). 

A significant difference in the median GFR values on admission was observed between 

groups with different clinical effect of thrombolysis (p<0.05) (see Fig.1). Serum GFR levels on 

admission were lower in patients who did not have any clinical improvements after thrombolytic 

therapy as compared to patients with the major or minor improvements (60.0, IQR 42.4-72.3 

ml/min/1.73m
2
; 83.2, IQR 65.3-98.3 ml/min/1.73m

2
 and 75.9, IQR 59.2-94.6 ml/min/1.73m

2
). The 

relationships between serum biomarkers and effect of thrombolysis was shown in Table 2. 



DAUGAVPILS UNIVERSITƐTES 59. STARPTAUTISKƐS ZINƐTNISKƐS KONFERENCES PROCEEDINGS OF  

RAKSTU KRƐJUMS THE 59th INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY  

 

178 

 
 

Figure 1. Serum GFR level on admission in different clinical outcome  

after thrombolytic therapy  
 

Table 2. Serum biomarkers levels on admission according to clinical outcome 

 

Laboratory findings 

(median, IQR)  

Effectiveness of treatment 

p
a
 

Major improvement 

NIHSS >4 

(n=54) 

Minor improvement 

NIHSSÒ4 

(n=52) 

Without any 

clinical effect 

(n=7) 

CRP (mg/L) 3.0 (1.5-8.8) 2.5 (0.9-7.0) 3.4 (2.7-9.4) 0.296 

LDL-C (mmol/L) 2.68 (2.15-3.27) 2.43 (1.83-2.93) 2.19 (1.75-2.98) 0.128 

D-dimer (mg/L) 900 (360-1678) 1000 (650 -1950) 1240 (710-2650) 0.300 

Troponin I (ng/L) 11 (6-33) 14 (10-30) 17 (10-40) 0.349 

GFR (ml/min/1.73m
2
) 83.2 (65.3-98.3) 75.9 (59.2-94.6) 60.0 (42.4-72.3) 0.015 

Creatinine (Õmol/L) 76 (61-88) 77 (68-99) 85 (73-111) 0.100 

Glucose (mmol/L) 6.35 (5.70-7.40) 6.15 (5.25-7.28) 7.30 (6.30-8.30) 0.078 

IQR- interquartile range, CRP- C reactive protein, LDL-C low density lipoprotein cholesterol, GFR- glomerular 

filtration rate
 

a
p value was assessed using Kruskal-Wallis test 

 

Based on the receiver operating characteristic (ROC) curve, the optimal cut-off value of GFR 

level as an indicator for prediction of worsen clinical outcome after thrombolytic therapy was 

projected to be 61.65 ml/min/1.73m
2
, which yielded a sensitivity of 71.4% and a specificity of 

24.5%, the area under the curve was 0.788 (95% confidence interval [CI], 0.648-0.928) (see Fig. 2). 

There were not found any significant correlation between GFR levels and NIHSS score after 

thrombolytic therapy. Nevertheless in patients with severe ischemic stroke, which defined on 

admission as 14 and more points according to NIHSS scale, were found statistically significant 

indirect correlation between GFR level and NIHSS score after treatment (r=-0.410, p=0.020) (see 

Fig. 3). 
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Figure 2. Receiver operating characteristic (ROC) curves were utilized to evaluate the 

accuracy of GFR levels to predict worse outcome in patients who underwent thrombolysis 
 

 
 

Figure 3. Correlation between serum GFR level on admission and the National Institutes of 

Health Stroke Scale (NIHSS) score after thrombolytic therapy in patients  

with severe stroke (NIHSS>14) 

 

Discussion 

In this study were found that renal impairment may impact on thrombolytic therapy efficacy. 

Moreover GFR value, which measure level of kidney function and determine stage of kidney 

disease, could be used as predictor for thrombolytic therapy effectiveness. In this study GFR level 

lower than 61.65 ml/min before treatment was determined as a poor prognostic biomarker 

especially in patients with severe stroke (NIHSS >14). In previous studies GFR level lower than 60 

ml/min mostly was used as the definition of renal dysfunction (Power et al. 2013; Naganuma et al. 

2011; Gensicke et al. 2013; Hsieh et al. 2014; Agrawal et al. 2010; Fabbian et al. 2015; Lee et al. 

2013). Furthermore GFR <30 ml/min strongly was associated with a poor outcome. In several 
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studies were observed increased risk of hemorrhagic complications after received thrombolytic 

therapy in patients with renal dysfunction (T¿t¿nc¿ et al. 2013; Fabbian et al. 2015; Naganuma et 

al. 2011; Lee et al. 2013). However Power et al. did not found any significant association between 

renal impairment and higher rate of symptomatic intracerebral hemorrhage (sICH). Nevertheless in 

the same study renal impairment was associated with reduced efficacy of thrombolysis. However 

recently a meta-analysis done by Hao et al. showed that renal dysfunction did not increase the risk 

of poor outcome and sICH in patients who underwent intravenous thrombolysis. 

The pathological mechanism whereby renal impairment could impact on thrombolytic therapy 

effectiveness remains unclear. There are several suggested mechanisms which could explain 

association between renal dysfunction and poor clinical outcome in patients with ischemic stroke. 

The safety of intravenous thrombolysis could diminished by increased risk of hemorrhagic 

complications. Meanwhile patients with renal impairment are indeed at an increased risk of sICH. 

The underlying mechanisms might be endothelial and platelet dysfunction. Furthermore patients 

with renal impairment have more severe white matter disease, which may facilitate sICH after 

thrombolytic treatment as well (Neumann-Haefelin et al. 2006; Khatri et al. 2007). Another 

mechanism which could explain reduced intravenous thrombolysis efficacy is associated with 

altered fibrin clot properties and structure in patients with renal impairment. (Sjßland et al. 2007). 

Sjßland et al observed that in patients who had end-stage renal disease was reduced plasma fibrin 

clot permeability and susceptibility to lysis.  

This study has some limitations. Firstly, patients did not have CT control examination after 

received thrombolytic therapy for identifying any hemorrhagic complication. Therefore association 

between renal dysfunction and icreased risk of sICH could not be determined. Secondly, this was a 

retrospective study and neurological examination of the same patient on admission and 24 hours 

after thrombolytic therapy was performed by different neurologists. Thirdly, the sample size was 

relatively small. 

Conclusion 

In this study were observed that low GFR level on admission could impact on intravenous 

thrombolytic therapy. GFR level lower than 61.65 ml/min/1.73m
2
 at the admission could be predict 

a worse outcome, especially in patients with severe stroke. Thereby in patients with history of 

kidney disease or abnormal creatinine or GFR levels on admission the risks and benefits of 

thrombolytic therapy should be assessed in particularly. 
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Abstract 

Opportunistic infections in fatal HIV/AIDS cases in Latvia 

Key words: HIV, opportunistic infections 

Number of HIV infected individuals in Latvia is rising and is among some of the highest in Europe, while antiretroviral 

therapy coverage level is one of the lowest. The most common reason for hospitalization among HIV/AIDS patients in 

Latvia are opportunistic infections (Seikals K., Sture G., 2016). HIV/AIDS epidemic in Latvia is confined 

predominantly to intravenous drug abusers and their sexual partners. Such individuals donôt follow up their medical 

conditions and almost as a rule present to the medical care terminally ill, thus despite advanced approach clinical 

investigation is limited by patient poor condition and time (L.Vǭksna 2016, G.StȊre et al., 2017). In such cases autopsy 

is the only option for establishing the diagnosis. The aim of our study was to evaluate the spectrum, prevalence and 

morphology of opportunistic infections (OI) in lethal HIV/AIDS cases in Latvia for time period 2010.-2016. We 

retrospectively reviewed HIV/AIDS patient autopsy protocols for demographic data, pathological diagnosis, actual 

clinical diagnosis at the time of death and gross and microscopic organ descriptions. In 455 HIV/AIDS patients we 

identified 71 Pneumocystis jiroveci pneumonia, 40 disseminated cytomegalovirus diseases, 114 Candidiasis, 47 

Cryptococcosis, 27 cerebral toxoplasmosis, 10 atypical mycobacteriosis, 5 Aspergillosis cases and various combinations 

of OI, causing predominantly pneumonia (74%) and brain (34%) lesions. We conclude that numbers of deaths among 

HIV/AIDS patients related to OI (28%) as well as tuberculosis (23%) and bacterial pneumonia (27%) and advanced 

lesions produced by these diseases at the time of death indicate that HIV/AIDS epidemic in Latvia is not controlled.  
 

Kopsavilkums 

OportȊnistisko infekciju analǭze letǕlos HIV/AIDS gadǭjumos LatvijǕ 

AtslǛgas vǕrdi: HIV, oportȊnistiskǕs infeckijas 

HIV inficǛto pacientu daudzums LatvijǕ pieaug un ir viens no augstǕkajiem rǕdǭtǕjiem EiropǕ, savukǕrt antiretrovǭrǕlǕs 

terapijas uzǺemġanas lǭmenis HIV/AIDS pacientu vidȊ ir viens no zemǕkajiem. BieģǕkais HIV/AIDS pacientu 

hospitalizǕcijas iemesls LatvijǕ ir oportȊnistiskǕs infekcijas (Seikals K., Sture G., 2016). HIV/AIDS epidǛmija LatvijǕ 

izplatǕs pǕrsvarǕ starp intravenozo narkotiku lietotǕjiem un viǺu seksuǕliem partneriem. Bieģi ġǕdi indivǭdi nerȊpǛjas 

par savu veselǭbas stǕvokli un tiek nogǕdǕti slimnǭcǕs terminǕlǕs stadijǕs un, kaut gan HIV/AIDS pacientu klǭniskǕ 

izmeklǛġana ir augstǕ lǭmenǭ, adekvǕtǕ izmeklǛġana ir limitǛta pacientu smagǕ stǕvokǸa un laika trȊkuma dǛǸ. 

Gadǭjumos, kad iestǕjǕs pacienta nǕve, bet klǭniskǕ diagnoze ir neskaidra, pacienti tiek nosȊtǭti uz patologanatomisko 

izmeklǛġanu. PǛtǭjuma mǛrǵis bija novǛrtǛt oportunistisko infekciju (OI) izplatǭbu un morfogologiju letǕlos HIV/AIDS 

gadǭjumos LatvijǕ laika periodǕ no 2010. lǭdz 2016. gadam. Tika retrospektǭvi analizǛti HIV/AIDS pacientu autopsiju 

protokoli izvǛlǛtǕjǕm laika periodam. Tika ievǕkti demogrǕfiskie dati, patoloǥiskǕ un klǭniskǕ diagnoze nǕves iestǕġanǕs 

brǭdǭ, makro- un mikroskopiski orgǕnu apraksti. PǛtǭjumǕ tika iekǸauti 455 HIV/AIDS pacienti, kuru vidȊ tika 

identificǛti 71 Pneumocystis jiroveci pneimonijas, 40 diseminǛtǕ citomegalovǭrusa infekcijas, 144 kandidozes, 47 

kriptokokozes, 27 cerebrǕlǕs toksoplazmozes, 10 diseminǛtas atipiskǕs mikobakteriozes kǕ arǭ 5 plauġu aspergilozes 

gadǭjumi. VisbieģǕk izolǛtǕs vai kombinǛtǕs OI izraisǭja plauġu (74%) un smadzeǺu (34%) bojǕjumus. SecinǕjums: OI 

ir svarǭgs letalitǕtes faktors HIV/AIDS pacientu vidȊ LatvijǕ (28%). LetǕlo OI, tuberkulozes (23%) un bakteriǕlǕs 

pneumonijas (27%) saistǭto HIV/AIDS gadǭjumu skaits kǕ arǭ ġo slǭmǭbu smaga gaita norǕda uz zemu ǕrstǛġanas lǭmeni 

un sliktu HIV/AIDS epidǛmijas kontroli LatvijǕ.  

 

Introduction  

According to the official statistical data at the present decade rates of the new HIV diagnoses 

in Latvia are among the highest in Europe with a mean of 300 new HIV cases being registered each 

year. Rates of progression to AIDS and AIDS-related mortality rates are also high. In European 

Union (EU) Eastern Region including all Baltic States the main HIV transmission routes are 

heterosexual contacts and intravenous drug use (ECDC 2015). In the most of developed world 

hiv/aids population is expanding and aging since highly active antiretroviral therapy (HAART) 

https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0022340
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introduction and mortality profile is shifting towards non HIV/AIDS associated age related 

degenerative diseases and non AIDS defining cancers however due to poor antiretroviral therapy 

coverage (Viksna et al., 2016) rates of AIDS related deaths are still high in Latvia (ECDC 2015).  

According to previous studies among HIV/AIDS patients in Latvia, the most common cause 

of hospital admission are opportunistic infections (Seikals, Sture 2016). HIV/AIDS associated 

infections encountered in the WHO European Region include tuberculosis, bacterial infections, 

Pneumocystis jiroveci pneumonia, herpes infections (herpes zoster, cytomegalovirus, herpes 

simplex virus 1, 2), Candida oesophagitis, Cryptococcal meningitis, toxoplasmosis, Mycobacterium 

avium complex disease (https://aidsinfo.nih.gov/guidelines). Clinical investigation of HIV/AIDS 

patients in Latvia is advanced however limited by compliance of these patients. It is known that 

HIV/AIDS epidemic in Latvia is confined predominantly to intravenous drug users and their sexual 

partners. Due to poor socioeconomic status health neglect is almost universal among this population 

therefore typical presentation to healthcare is in terminal stages. Adequate investigation options in 

case of late presentations are limited because invasive investigations with tissue sampling are 

impossible due to poor patient condition. Tissue specimen collection however is very useful in 

HIV/AIDS patients because not always it is possible to differentiate colonization from infection by 

laboratorial analysis alone, and infection can be proven only when tissue invasion is identified on 

histology. Time till lethal outcome is frequently a matter of hours or days and also limits diagnostic 

possibilities. In cases of unclear clinical diagnosis autopsy helps to establish final diagnosis and 

either confirms, elaborates or disputes the clinical diagnosis. According to Latvian legislation all 

patients dying from dangerous infectious diseases including HIV have to undergo autopsy 

(https://likumi.lv/). 

Aim. To analyze the spectrum, prevalence and morphology of opportunistic infections in 

lethal HIV/AIDS cases in Latvia for the time period 2010 - 2016.  

Materials and methods  

Review of medical autopsy protocols in the RECUH Pathology Centre for time period 2010.-

2016. Selection of HIV positive patients who died in different medical centers in Riga district 

during time period encompassed by study. Our study is representative of mortality trends among 

Latvian HIV/AIDS population in general due to the fact that mostly these patients are treated in 

large medical centers in Riga district and all patients dying in these centers are referred for medical 

autopsies in the RECUH Pathology Centre. In autopsy protocols we analyzed patient demographic 

data, pathological and clinical diagnoses including main diagnosis, complications and 

comorbidities. We analyzed also organ macroscopic appearance at autopsy as well as histological 

slide descriptions for lethal cases of opportunistic infections. Presence of combinations of 

opportunistic infections (OI) in patients who died from them, as well as prevalence of OI at the time 
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of death in patients dying from other diseases were also analyzed. All data was collected and 

processed by Microsoft Excel and IBM SPSS 21.0 software. 

Results 

We found that a mean of 60 HIV/AIDS patient autopsies are performed in the RECUH Centre 

of Pathology each year. Our study included 455 HIV/AIDS patients with 69% (n=314) males and 

31% (n=141) females. Mean age at the time of death was 40 (Ñ9 SD) years with no statistically 

significant difference between genders (p=0,953 as calculated by Spearman correlation test). 72% 

were unemployed at the time of death, 9% died in the prison hospital, 9% were disabled and only 

10% reported being occupied although the whole study population was in the working age. 

According to clinical data 94% (n=429) of patients were in the AIDS stage at the time of death. Of 

them 90% (n=388) were in C3, 5% (n=20) in B3, and 5% (n=21) in A3 stages. In the majority of 

cases potential risk factors for HIV transmission were not reported. Among the identified risk 

factors intravenous drug use (IVDU) and heterosexual contacts were the only ones reported.  

Conditions leading to death were opportunistic infections (28%), tuberculosis (23%), 

malignancy (11%), end stage liver disease (11%), wasting syndrome complicated by nonspecific 

bacterial pneumonia, sepsis and miscellaneous conditions (27%).  

Of patients who died from opportunistic infections (OI), 23% had more than one potentially 

lethal OI infection at the time of death. We identified cases where OI were present at autopsy but 

were not the cause of death as well as cases where certain isolated OI has led to fatal outcomes.  

Of 71 case of Pneumocystic (PC) pneumonia 43 were fatal. In fatal cases it was almost 

invariably bilateral totally disseminated throughout lungs and on microscopy diffuse alveolar filling 

with eosinophilic foamy exudates (pathognomonic of PC pneumonia) and intense interstitial 

inflammatory infiltration were present. In 15 cases PC pneumonia was associated with 

Cytomegalovirus (CMV) pneumonitis. All these patients had a clinical diagnosis of disseminated 

CMV infection prior to death. Microscopic changes characteristic for active CMV infection are 

interstitial and intraalveolar macrophages with intranuclear inclusions surrounded by halo as well as 

intracytoplasmatic inclusions which reflects active new virus particle production. 

Of 47 Cryptococcosis cases 23 were fatal. We identified cases of isolated pulmonary (n=10), 

isolated CNS (n=12) as well as disseminated Cryptococcosis (n=25). Initially Cryptococcus causes 

pulmonary disease as it spreads by spore inhalation. In cases of pulmonary Cryptococcosis 

microscopically fungal masses were identified within intraalveolar spaces and interstitial tissues. 

Cryptococcus is neurotropic and in case of extrapulmonary dissemination Cryptococcal 

meningoencephalitis is a common finding. Extensive extrapulmonary disease with multiple organ 

involvement was also identified in a few cases. Besides lungs, meninges and brain, liver, kidneys 

and bone marrow were involved most frequently. Grossly Cryptococcal lesions in parenchymatous 
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organs appear as gelatinous soft areas due to high content of polysaccharides in fungal capsules, and 

Cryptococcal meningitis appears as diffuse leptomeningitis with mucinous fluid around meninges. 

On microscopy Cryptococcal lesions in all organs are also similar; they consist of masses of round-

oval fungal cells surrounded by clear spaces that are capsule not staining on routine hematoxylin 

and eosin preparations. 

Cerebral toxoplasmosis was identified in 27 where 17 of them were fatal. Gross lesions in 

fatal cases are areas of cerebromalacia or abscesses in cerebral or cerebellar hemispheres, localized 

most commonly on the white-grey border, or in basal ganglia. On microscopy lesions reveal diffuse 

tissue necrosis surrounded by ruptured toxoplasma cysts with free parasites within brain tissues.  

Of 10 cases of disseminated atypical mycobacteriosis 6 were fatal. Involved organs were 

liver, spleen, kidneys, intestines, lymph nodes, bone marrow and lungs. White yellowish 0.5-1cm 

lesions were identified in these organs in gross examination. On microscopy nonnecrotizing 

granulomas, scarce or absent multinucleated Langhans giant cells were considered diagnostic in 

cases where atypical mycobacteria infection was also proven clinically.  

Candidiasis was the most common identified OI at the time of death overall, however 

majority of the Candida spp. induced lesion were not fatal. We identified 114 cases of Candidiasis 

including isolated oral (n=65), isolated esophageal (n=13), oroesophageal (n=14) as well as 

invasive candidiasis in organs other than esophagus (n=8) including tracheobronchial and intestinal 

Candidiasis, Candida pneumonia and disseminated Candidiasis with Candidaemia. In most of the 

cases where invasive Candidiasis was present it was associated with other HIV/AIDS associated or 

non related fatalities. 5 cases of fatal isolated Candida pneumonia were identified. On gross autopsy 

examination of these patient lungs lesions were described as multiple diffuse whitish infiltrates in 

different lobes which is characteristic for hematogenous spread and consistent with the fact that all 

these patients had Candidaemia prior to death as documented in clinical charts. Diagnoses were 

confirmed by microscopically identifying fungi within these lesions.   

In 6 cases where disseminated candidiasis was suspected clinically prior to death, it turned out 

to be disseminated tuberculosis in 5 and disseminated atypical mycobacteriosis in one case. 

We found that 40 patients had disseminated Cytomegalovirus (CMV) disease at the time of 

death as documented in clinical records. CMV disease diagnosis is established by clinicians when 

invasive CMV disease and viremia or viremia alone is proven. On autopsy, CMV was found in 

association with variable pulmonary pathogens, most frequently Pneumocystis jiroveci as 

mentioned before. Only two lethal outcomes were directly related to CMV disease. In one case 

patient died from CMV encephalitis which was histologically proven following autopsy and in the 

second case patient had clinically proven CMV colitis, developed dehydration followed by lower 

extremity thrombophlebitis and died from pulmonary artery thromboembolism.  
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Pulmonary aspergillosis was identified in 5 cases, 3 of them were aspergillomas and 2 were 

pneumonias. Only one case of aspergillus pneumonia was isolated and has lead to patientsô death. 

Diagnosis was proven histologically by identifying narrow dichotomously branching at an acute 

angle septate hyphae and angioinvasion. 

25% of study population (n=112) had tuberculosis (TB) at the time of death. In 93% (n=104) 

of cases where TB was present at autopsy it was considered as a cause of death by pathologist. In 

21% of lethal TB cases it was isolated pulmonary and in 79% it was disseminated. Extrapulmonary 

disease was found most frequently in liver, spleen, kidneys, CNS, intestines. On gross examination 

pulmonary TB was almost invariably bilateral military disseminated and multiple monomorphic 

lesions were found in affected organs in cases of extrapulmonary dissemination. There was a 

statistically significant correlation between tendency to develop disseminated TB and presence of at 

least one OI that typically develops at CD4 count below 200 cells/Õl (p=0,01 as calculated by 

Spearman's rank-order correlation test). Overall prevalence of potentially lethal OI at the time of 

death in patients dying from TB was 26%.  

27% of study population died from wasting syndrome complicated by nonspecific bacterial 

pneumonia and sepsis. Bacterial pneumonia is not specific for AIDS as well as is tuberculosis and 

can develop at any CD4 count however both are more severe in AIDS patients than in general 

population. On gross examination pneumonias were most frequently bilateral and extensive. Such 

findings as abscess, pleuritis and empyema were not uncommon. Nonspecific bacterial pneumonia 

is a common final pathway of AIDS patients dying with wasting syndrome and other AIDS 

associated conditions especially neurological due to impaired pulmonary ventilation because such 

patients are in prostration and immobile in the last days ï weeks of life.  

Prevalence of OI in patients dying from malignancies was 15% and in patients dying from 

end stage liver disease 8%. 

Discussion 

Numbers of new HIV cases in Latvia are high not due to active HIV testing policy as it is in 

our neighbor country Estonia where HIV tests are preformed not only among risk populations but in 

all individuals of reproductive age. Numbers of new HIV cases are high in Latvia because many 

HIV tests are performed when patients are admitted with AIDS defining diseases. On the other 

hand, numbers of performed HIV tests in Lithuania are low. Therefore dynamics of the new HIV 

diagnoses rates are different among Baltic States. While numbers of new HIV cases decrease in 

Estonia they are rising in Latvia and Lithuania (ECDC 2015). 

Rapid lethal outcomes following admission and advanced lesions produced by opportunistic 

infections (OI) that typically develop at CD4 count below 200 cell/Õl identified at autopsy indicate 

that HIV/AIDS patients are not receiving antiretroviral therapy and turn to healthcare institutions 
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late. High prevalence of OI among patients who died from tuberculosis indicates that this study 

population group is characterized by the most profound immunosuppression added also the fact that 

tuberculosis was disseminated at the time of death in most of the cases where it was present.  

Mean age at the time of death in our study population is equal to that of HIV diagnosis in EU 

in general (ECDC 2015) which means that HIV in Latvia is diagnosed late. This is consistent with 

the fact that HIV/AIDS patients are frequently in extremis on admission to the hospital whether the 

cause of disease is HIV/AIDS related or not (non AIDS defining malignancies, end stage liver 

disease, miscellaneous). 

Conclusions 

Numbers of AIDS related lethal outcomes among HIV/AIDS patients in 2010.-2016. in Latvia 

were high and comprised 94% which accounts for OI, tuberculosis, wasting syndrome and bacterial 

pneumonia and AIDS defining malignancies. In coupe with advanced stages of opportunistic 

diseases (including OI) and HIV/AIDS non related diseases at the time of death this indicates that 

HIV/AIDS epidemic in Latvia is not controlled in comparison to EU in general where HIV/AIDS 

patient mortality trends are shifting towards non HIV/AIDS related conditions. Active HIV testing 

and treating policies among risk populations as well as social education need to be employed to 

overcome HIV/AIDS epidemic. 
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Abstract 

Birth wit h doula - fashion or necessity? 

Key words: Doula, labors, giving birth women, support 

Introduction: Recently itôs becoming more popular among women in the European countries to give birth with doula. 

In most cases doula is a woman who have no medical education that supports the other woman during pregnancy and 

labor (Meadow 2014). Primarily, doulas work includes informing and explaining to women about parturition and 

supporting women physically and emotionally (Meadow 2014). In surveys made by doulas good pregnancy results and 

higher level of women satisfaction have been discovered (Hodnett et al. 2012; Papagni et al. 2006). However, despite 

the popularity of this movement, professional medical research in Latvia on this topic are still not existent. 

Aim:  To analyze the data in Riga maternity hospital (RMh) of women giving birth in 2014, 2015, 2016, who chose 

doula services as support for their births and compare this data with women giving birth without such services, who 

gave birth in a normal physiological manner in due time.  

Materials and methods: 18129 birth histories were viewed, 125 of which were deliveries with doulas. A control group 

was also recruited for the study - 127 women who gave birth in a normal physiological way and in due time. The 

average age, the number of births and number of pregnancies coincides with a group of women giving birth to doulas. 

The data was collected and statistically processed using the IBM SPSS 24.0 program. 

Results: From 125 labors given with the help of doulas - 43 (34,4%) were in 2014, 39 (31,2%) in 2015 and 43 (34,4%) 

in 2016. Doula services were chosen by women with the average age of 31,5. 63 (50.4%) of women were Latvians, 95 

(76%) women were married, 97 (77.6%) women had a higher education and 109 (87.2%) women had an official job. 

Most of doulas services were provided to women who had their first labor - 62 (49.6%) cases. In 33 (26.4%) cases with 

doulas service there were prolonged pregnancies. In 30 (24%) cases women had complications such as dysfunction of 

the uterus. Comparing births supported by doulas with the births that occurred in the control group, it was established 

that such complications as the rupture of the labia and fetal distress were less common in the group of women which 

were supported by doulas, which is a statistically significant result (p <0.034; p <0.034). However, it is also noted that 

in the group of women which were supported by doulas the perineal rupture (59.6%) is statistically more frequent in 

comparison with the control group (45%), where p < 0,038. It was found that the indices on the Apgar scale in 

newborns in the first minute are higher in the research group than in the control group, which is a statistically significant 

result, p <0.001. It was also shown that epidural anesthesia in the research group was performed significantly less than 

in the control group (p <0.01) and that the use of oxytocin for birth stimulation in women in the research group was 

lower, and this is a statistically significant difference, where p <0.001. 

Conclusions: For the past 3 years the tendency to give birth with doulas in the Riga Maternity Hospital has not 

changed. Services provided by doulas are preferred by women with higher education, stable income and a relationship 

status during their first labor. In general, deliveries with doulas are significant support for women. The results suggest 

that participation of doulas during labor have good potential benefits. It is necessary to collect more data and to 

continue the research covering the situation throughout Latvia towards doula service. 
 

Kopsavilkums 

Dzemdǭbas ar dȊlǕm ï modes lieta vai nepiecieġamais pakalpojums? 

AtslǛgvǕrdi: DȊlas, dzemdǭbas, dzemdǛtǕjas, atbalsts 

Ievads. PǛdǛjo gadu laikǕ Eiropas valstǭs pieaug popularitǕte dzemdǛt ar dȊlas atbalstu. DȊlas galvenokǕrt ir sievietes, 

kuras atbalsta otru sievieti grȊtniecǭbas laikǕ, dzemdǭbǕs un pǛcdzemdǭbu periodǕ, bez medicǭniskǕs izglǭtǭbas (Meadow 

2014). DȊlas galvenajos pienǕkumos ietilpst informǛt un skaidrot sievietǛm par dzemdǭbu norisi, kǕ arǭ atbalstǭt 

sievietes fiziski un emocionǕli (Meadow 2014). DȊlu veiktǕs aptaujas liecina par labǕkiem grȊtniecǭbas iznǕkumiem un 

augstǕku sievietes apmierinǕtǭbas lǭmeni, ja tiek izmantoti viǺu pakalpojumi (Hodnett et al. 2012; Papagni et al. 2006).  

Taļu, neskatoties uz ġǭ brǭģa dȊlu kustǭbas popularitǕtes vilni, LatvijǕ joprojǕm nav bijis medicǭnas profesionǕǸu veikta 

pǛtǭjuma par to, vai tieġǕm dȊlu ietekme uz grȊtniecǭbu un dzemdǭbu gaitu ir tik pozitǭva.  

MǛrǵis. AnalizǛt datus par Rǭgas Dzemdǭbu namǕ (RDzN) 2014., 2015., 2016. gadǕ dzemdǛjoġǕm sievietǛm, kuras 

izvǛlǛjuġǕs dȊlas sniegtos pakalpojumus dzemdǭbu laikǕ, un salǭdzinǕt ġǕdas dzemdǭbas ar fizioloǥiskǕm laicǭgǕm 

dzemdǭbǕm, kas norisinǕjǕs bez dȊlas atbalsta. 

MateriǕli un metodes. Tika analizǛtas 18129 dzemdǛtǕju vǛstures, no kurǕm atlasǭja 125 vǛstures ï dzemdǭbas, kurǕs 

piedalǭjǕs dȊlas. PǛtǭjumam tika atlasǭta arǭ nejauġa kontroles grupa - 127 sievietes ar fizioloǥiskǕm laicǭgǕm 

dzemdǭbǕm, kuru vidǛjais vecums, dzemdǭbu un grȊtniecǭbu skaits ir lǭdzǭgi, kǕ tas ir sievietǛm no pǛtǭjuma grupas. 
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Dati tika apkopoti un statistiski apstrǕdǕti ar IBM SPSS 24.0. datorprogrammas piedǕvǕtǕm histogrammǕm un analǭzes 

metodǛm. 

RezultǕti. Starp 125 dzemdǭbǕm, kuras norisinǕjǕs RDzN ar dȊlu atbalstu: 43 (34,4%) notika 2014. gadǕ, 39 (31,2%) 

2015. gadǕ un 43 (34,4%) 2016. gadǕ. Sievieġu, kas izvǛlǛjǕs dȊlas pakalpojumus dzemdǭbǕs vidǛjais vecums - 31,5 

gadi, 63 (50,4%) sievietes pǛc tautǭbas - latvietes, 95 (76%) sievietǛm ǥimenes statuss ir reǥistrǛta laulǭba, 97 (77,6%) 

sievietǛm ir augstǕkǕ izglǭtǭba, 109 (87,2%) ir sievietes ar oficiǕlu darba vietu, no kurǕm 16 (12,8%) ir vadǭtǕju amatos. 

VisbieģǕk dȊlas sniegtos pakalpojumu izmanto sievietes pirmdzemdǛtǕjas - 62 (49,6%) gadǭjumi. 33 (26,4%) gadǭjumos 

ar dȊlǕm dzemdǛjoġǕs sievietes bija grȊtniecǭbu pǕrnǛsǕjuġas (>41 nedǛǸas).  

Salǭdzinot dzemdǭbas, kurǕs piedalǭjuġǕs dȊlas (turpmǕk- pǛtǭjuma grupa), ar kontroles grupu, kaunuma lȊpu plǭsums un 

augǸa distress ir novǛrotas statistiski nozǭmǭgi retǕk (p <0,034; p <0,034). Taļu pǛtǭjuma grupǕ starpenes plǭsums 

sievietǛm ir novǛrots statistiski nozǭmǭgi bieģǕk (59,6%), nekǕ kontroles grupǕ (45%), kur p < 0,038. KonstatǛts, ka 

Apgares skalas rǕdǭtǕji jaundzimuġajiem pirmajǕ minȊtǛ pǛtǭjuma grupǕ ir augstǕki, nekǕ ġie paġi rǕdǭtǕji kontroles 

grupǕ, kas ir statistiski nozǭmǭgi rezultǕti, kur p < 0,001. Tika pierǕdǭts arǭ, ka epidurǕlo anestǛziju pǛtǭjuma grupǕ veic 

statistiski nozǭmǭgi retǕk, nekǕ kontroles grupǕ (p < 0,01). Un, ka oksitocǭna pielietoġana stimulǕcijas nolȊkos sievietǛm 

pǛtǭjuma grupǕ ir mazǕka, un ġǭ ir statistiski nozǭmǭga atġǵirǭba, jo p < 0,001. 

SecinǕjumi. Tendence dzemdǛt ar dȊlǕm RDzN pǛdǛjo trǭs gadu laikǕ nav mainǭjusies.  

Dzemdǭbas, kurǕs savu atbalstu sniedz dȊlas lielǕkoties izvǛlǕs sievietes ar augstǕko izglǭtǭbu, stabiliem ienǕkumiem, 

noslǛgtǕm laulǭbǕm, un pirmo grȊtniecǭbu.  

IegȊtie rezultǕti liecina, ka dȊlu lǭdzdalǭbai dzemdǭbǕs ir potenciǕli labvǛlǭgi ieguvumi. Ir nepiecieġami vairǕki dati un 

pǛtǭjumi, lai izvǛrtǛtu kopǛju tendenci un situǕciju dzemdǭbǕs ar dȊlǕm visǕ LatvijǕ. 

 

Introduction  

For the last few years itôs becoming more popular among women to dive birth with doula 

(Rezeberga et al. 2016). Doula is a person, who brings physical, social and emotional individual 

support for women during their pregnancies, labors, and postnatal period (Meadow 2014). But in 

most cases doula have no medical education. Primarily, doulas work includes informing and 

explaining to women about parturition. Doula care about women, take part in her labor and execute 

all women personal preferences, which related to the birth process. With such activities doula try to 

promote positive birth outcomes and well-being in labor. 

Nowadays, not uncommon to believe that the good is that which is natural. In 21st century 

living women become more and more appreciated not only by the medical professional assistance, 

but also for additional emotional support in their labor. Which could be provided by doula. 

Data which were collected about doulas support in 2016 shows, that doulas have bring their 

support for 16 women or families, who have planned babies, supported nearly 500 pregnant women, 

take part in 206 deliveries, in which 32 were home deliveries, and take care about 400 women in 

postnatal period (http://www.dulas.lv/atbalsts/nodarbibas/params/post/1111071/marta-latvija-notiks-

dulu-nedela-ar-vadmotivu-dulas-atbalsts-visai-gimenei). 

Some studies shows that support binged by doula helps women to initiate timely lacto genesis 

within 72 hours in post-partum period (Nommsen-Rivers et al. 2009), reduce anxiety in women 

during the postnatal period (Akbarzadehen et al. 2015), and tends to decrease the duration of labors 

(Campbell et al. 2006).  

However, despite the popularity of this movement, professional medical researches in Latvia 

on this topic are still not existent. Itôs an actual find out whether birth with doula support is just a 

fashion thing or profit opportunity in medicine, or really need individualized service for woman in 

her birth. 
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Material and methods 

It was in 2016-2017 years made retrospective study which included data from Riga Maternity 

hospital birth histories during the period from January 2014 to December 2016. Totally 18129 birth 

histories were viewed, 125 of which were deliveries with doulas. A control group was also recruited 

for the study - 127 women who gave birth in a normal physiological way and in due time. The 

average age, the number of births and number of pregnancies coincides with a group of women 

giving birth to doulas.  

The study was made by respecting the provisions of the Helsinki Declaration and the Human 

Rights Convention. The permission of the Riga StradiǺġ University Ethics Committee and Riga 

Maternity hospital was received. The data was collected and statistically processed using the IBM 

SPSS 24.0 program. 

The study used descriptive statistics - the standard deviation methods and cross tabulations. 

And to determine the differences between the signs used: ñCross tablesò ñMann-Whitney Uò test, 

ñChi-Squerò and ñFisher's Exactò tests. Statistical hypothesis truth level - p <0.05 was the basis for 

the ñzeroò hypothesis rejection and for alternative hypothesis adoption. 

Results 

This survey shows that from 125 labors given in RMh with the help of doulas - 43 (34,4%) 

were in 2014, 39 (31,2%) in 2015 and 43 (34,4%) in 2016. Doula services were chosen by women 

with the average age of 31,5. 63 (50.4%) of women were Latvians, 95 (76%) women were married, 

97 (77.6%) women had a higher education and 109 (87.2%) women had an official job.  

Women who given birth by doula support in 48% of cases choose family childbirth, and in 

26.4% cases the only support person is doula. However, it is interesting that 9.6% of cases women 

made an agreement with midwife (or doctor) and doula in their labors and patients relatives are also 

participating in such kind of labors. Comparing such labors for three years, it was established that a 

common trend for women to choose doula as the support person for their labors doesnôt change. 

Most of doulas services were provided to women who had their first labor - 62 (49.6%) cases. 

In 33 (26.4%) cases with doulas service there were prolonged pregnancies. In 30 (24%) cases 

women who had choose labors binged by doulas support had complications such as dysfunction of 

the uterus and in this cases stimulation with oxytocin were done.  

The control group are randomly selected 127 women who gave birth in a normal 

physiological way and in due time. The average age, the number of births and number of 

pregnancies coincides with a group of women giving birth to doulas. 

To compare spontaneous birth results, from the research (doulas) group were excluded 13 

patients who had their birth with caesarean sections. 
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Comparing births supported by doulas with the births that occurred in the control group, it 

was established that such complications as the rupture of the labia (7.4%; 17.4%) and fetal distress 

(3.2%; 11%) were less common in the group of women which were supported by doulas, which is a 

statistically significant result (p <0.034; p <0.034). However, it is also noted that in the group of 

women which were supported by doulas the perineal rupture (59.6%) is statistically more frequent 

in comparison with the control group (45%), where p < 0,038. It was found that the indices on the 

Apgar scale in newborns in the first minute are higher in the research group than in the control 

group, which is a statistically significant result, p <0.001.  

 

 
 

Figure 1. Apgar scale in newborns in the first minute, comparing of the groups 

 

Also the use of epidural anesthesia (EA) was compared among women in both groups. And 

results shown that in research group from 112 women labors EA were used in 9 cases (8%), and in 

control group from 127 labors in 31 cases (24.4%). And it was significantly less in research group 

than in the control group (p <0.01). Interesting results were in use of oxytocin for birth stimulation. 

This drug was used in all cases when women had dysfunction of the uterus. However, in research 

group from 112 labors the birth of 112 in 8 cases (7.1%) i/v oxytocin input was made without 

appropriate indications. And in control group from 127 labors in 25.2% or 32 cases. The study 

showed that oxytocin unreasonable application for stimulation purposes was lower in the research 

group and this is a statistically significant difference, where p <0.001. 
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Figure 2. The comparison of oxytocin use for stimulation purposes between the two groups 

 

Discussion 

The study results revealed some new aspects, some of which are not viewed in previous 

studies. For example, such complications as labia rupture and fetus distress in women giving birth 

with doulas support occur statistically significantly less than women without doulas support. 

Probably, women who are giving birth with doulas feeling more relaxed and psychologically better 

prepared for the childbirth than women in control group. On the other side - the results also shown 

us that the women in research group statistically more often than women in control group had 

perineal ruptures. This study doesnôt cover data on the performance of episiotomy in women in both 

groups, and it is unknown whether women research group refuse to do such procedures. It is clear 

that these results are inconsistent, and have difficulties for adequate interpretation. 

Interesting results are also viewed in use of the oxytocin stimulation purposes. The literature 

had found data about side effects to use of this drug (Rezeberga et al. 2016). The World Health 

Organization (WHO) recommends to use oxytocin only in specific indications and protocol, which 

defines oxytocin doses and times (http://www.who.int/reproductivehealth/publications/maternal_ 

perinatal_health/augmentationlabour/en/). The study showed that oxytocin unreasonable application 

for stimulation purposes was lower in the research group than in control group. 

This study also coincides with some results of other studies (Backes et al. 2013; Marshall et 

al. 2002; Nommsen-Rivers et al. 2009). It was found that the indices on the Apgar scale in 

newborns in the first minute are higher in the research group than in the control group. And that 

epidural anesthesia in the research group was performed significantly less than in the control group. 

However, as I was mention one of the most common complications for women in research group 

was perineal rupture. In the research group childbirth analgesia was used frequently less than for the 
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control group, on the one hand - it could be welcomed, because it could reduce related risks of this 

manipulation, but on the other hand ï it may result as a longer period for women of suffering pain. 

Conclusions 

The results suggest that participation of doulas during labor have good potential benefits and 

potentially could improve maternity progress. 

The foreign literature and publication on this topic are great, but these studies have no 

impartial META analysis and qualitative research design doesnôt drawn up, so it is necessary to 

require number of objective studies with larger control groups to collect more data and to continue 

the research covering the situation throughout Latvia towards doula service. 
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Abstract 

Key words: Delirium, screening, ICDSC 

Introduction.  Delirium defined as a disturbance of consciousness with inattention accompanied by a change in 

cognition or perceptual disturbance that develops over a short period of time (hours to days) and fluctuates over time. It 

is independently associated with significant increases in the LOS (length of stay), inpatient mortality, long term 

mortality, cognitive decline, requirement for institutional care, functional impairment, healthcare costs, distress to the 

patient and family distress. 

Aim.  Find out if it is possible to apply description of patient to assessment scale and compare clinical diagnosis with 

scale result. 

Materials and methods. Retrospective study of 130 medical histories with diagnosis delirium, 101 of them were 

included in further analysis. Intensive Care Delirium Screening Checklist (ICDSC) was used to assess state of patients. 

Results. 101 clinical cases (79 males, 22 females) were included in further analysis. Median age was 50 (23-89) years. 

Median LOS was 8 (1-41) days. 89% of patients confirmed alcohol use and 72% were unemployed. Most common 

hospitalization causes were poisoning (39,6%; 95% CI= 30,7-49,5%), injury (23,8%; 95% CI=14,9-31,7%) and diseases 

of digestive system (15,8%; 95% CI=8,9-22,8%). According to ICDSC only 10,9% (95% CI=5,9-17,8%) had delirium, 

76,2% (95% CI=67,3-84,2% ) had subsyndromal delirium. 12,9% (95% CI=6,9-19,8%) were unable to assess by 

ICDSC with any of criteria. 

Conclusion. Checklist provides more accurate diagnosis of delirium which affects further therapy tactics. It is possible 

to evaluate patientôs state in progress by certain symptom. Checklist admits to assess patient in systemic way for better 

cooperation between medical professionals. 

 

Kopsavilkums 
AtslǛgvǕrdi: delǭrijs, skrǭnings, ICDSC 

Ievads. Delǭriju definǛ kǕ apziǺas aptumġoġanǕs, kuru pavada izziǺas vai uztveres traucǛjumi. Delǭrija attǭstǕs stundu- 

dienu laikǕ, un stǕvoklis svǕrstǕs dinamikǕ. Delǭriju neatkarǭgi saista ar risku palielinǕtam stacionǛġanas ilgumam, 

intrahospitǕlai mirstǭbai, ilgtermiǺa mirstǭbai, kognitǭvajiem traucǛjumiem, prasǭbai intahospitǕlai aprȊpei, 

funkcionǕlajiem darbǭbas traucǛjumiem, palielinǕtǕm veselǭbas aprȊpes izmaksǕm, stresu pacientam un viǺa ǥimenei. 

MǛrǵis. Noskaidrot, vai ir iespǛjams novǛrtǛt pacientus ar ICDSC skalu un salǭdzinǕt klǭnisko diagnozi ar scalas punktu 

skaitu. 

MateriǕli un metodes. Retrospektǭvi tika analizǛtas 133 pacientu vǛstures ar diagnozi delǭrija, 101 no tǕm iekǸǕva 

tǕlǕkai analǭzei. Pacientu novǛrtǛja ar ICDSC novǛrtǛġanas skalu. 

RezultǕti. Tika atlasǭti 101 pacients (79 vǭrieġi, 22 sievietes). VidǛjais pacientu vecums sastǕdǭja 50 (23-89) gadi. 

VidǛjais stacionǛġanas ilgums 8 (1-41) dienas. 89% pacientu lietoja alkoholu un 72% pacientu ir bezdarbnieki. BieģǕki 

saindǛġanas cǛloni irsaindǛġanas (39,6%; 95% CI= 30,7-49,5%), trauma (23,8%; 95% CI=14,9-31,7%) un gremoġanas 

trakta saslimġanas (15,8%; 95% CI=8,9-22,8%). PǛc ICDSC skalas punktu skaita tikai 10,9% (95% CI=5,9-17,8%) 

pacientu ir delǭrija, 76,2% (95% CI=67,3-84,2%) ir subsindromǕla delǭrija. 12,9% (95% CI=6,9-19,8%) pacientu vispǕr 

nebija iespǛjas novǛrtǛt ar ICDSC skalu. 

SecinǕjumi. ICDSC skala nodroġina precǭzǕku delǭrija diagnostiku, kas var ietekmǛt terapijas taktiku. Ar ICDSC skalu 

ir iespǛjams novǛrtǛt pacienta stǕvokǸa izmaiǺas dinamikǕ. ICDSC skala var palǭdzǛt novǛrtǛt pacientu sistǛmiskǕ veidǕ 

un uzlabot sadarbǭbu starp medicǭnas speciǕlistiem. 

 

Introduction  

Delirium defined as a disturbance of consciousness with inattention accompanied by a change 

in cognition or perceptual disturbance that develops over a short period of time (hours to days) and 

fluctuates over time. 

Early identification of delirium is important because it is associated with increases in the 

length of hospital stay, inpatient mortality, and requirement for institutional care, healthcare costs 

and distress.  
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Delirium may have a single cause or more than one cause. Sometimes no cause can be 

identified. The main causes mentioned in the literature are drugs, alcohol, dehydration and 

infection. The population of patients with delirium is multifarouse, so everyone with risk factors 

shoukd be assessed. 

There is difference between expectations and reality of delirium management. The problem is 

that personnel in the ICU work in shifts and communication between medical staff is impaired 

because of lack of united assessment instrument. Sometimes decursusmorbi is not appropriately 

written and make difficulties in prospective evaluation. Often this negatively affects recovery 

process increasing complication risks and therapy length. 

Materials and methods 

We performed retrospective study of one hundred thirty medical histories with diagnosis 

delirium in 2014-2015 years; 101 of them were included in further analysis, 29 met exclusion 

criteria. Intensive Care Delirium Screening Checklist was used to assess state of patients. (Fig. 1) 

Each positive component is scored 1 point. A total score Ó4 is positive for delirium. 1-3 points 

termed subsyndromal delirium. 

 

Intensive Care Delirium Screening Checklist 

1. Anything other than normal wakefulness 

2. Inattention 

3. Disorientation 

4. Hallucinations or delusions 

5. Psychomotor agitation or retardation 

6. Inappropriate speech or mood 

7. Sleep/wake cycle disturbance 

8. Symptom fluctuation 

 

Figure 1. Intensive Care Delirium Screening Checklist 

 

Inclusion criteria were age more than 18 years, more than one day admission in ICU and 

patients with diagnosis delirium. 

Exclusion criteria were pediatric cases, additional psychiatric diagnosis or non-survivors. 

The statistical analysis was performed to assess patient gender, age, admission diagnosis and 

length of hospital stay. Intensive Care Delirium Screening Checklist (ICDSC) was used to assess 

state of patients. Patients were evaluated on first day of diagnosis. 

Data analysis was performed using SPSS and Microsoft Excel programs. 

Results 

101 clinical cases (79 males, 22 females) were included in further analysis. 

Median age was 50 (23-89) years. Median LOS was 8 (1-41) days. 89% of patients confirmed 

alcohol use and 72% were unemployed.  
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Most common hospitalization causes were poisoning (39,6%; 95% CI= 30,7-49,5%), injury 

(23,8%; 95% CI=14,9-31,7%) and diseases of digestive system (15,8%; 95% CI=8,9-22,8%) 

(Figure 2). 

 

 
 

Figure 2. Admission diagnoses 

 

According to ICDSC only 10,9% (95% CI=5,9-17,8%) had delirium, 76,2% (95% CI=67,3-

84,2% ) had subsyndromal delirium. 12,9% (95% CI=6,9-19,8%) were unable to assess by ICDSC 

with any of criteria (Figure 3). 

 

 
 

Figure 3. Delirium diagnosis by ICDSC 

 

Discussion 

In studied group of patients main diagnoses were poisoning, injury and diseases of digestive 

system. We cannot take them as causes of delirium in every concrete case, but it may correlate with 

most frequent etiological agents as told before.  

According to ICDSC only eleven percent had delirium, majority of evaluated patients had 

subsyndromal delirium - the presence of one or more symptoms of delirium, not meeting criteria 
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for delirium and not progressing to delirium. It also can be explained by lack of information in a 

medical records. Thirteen percent were unable to assess by ICDSC with any of criteria. Two criteria 

of eight, which are sleep-awake cycle disturbance and symptom fluctuation, were not mentioned in 

clinical histories so that unable to value them in all patients. The reason of this may be that 

decursusmorbi is not appropriately written by medical staff. 

Conclusion 

Firstly, checklist provides more accurate diagnosis of delirium which affects further therapy 

tactics. Secondly, it is possible to evaluate patientôs state in progress by certain symptom. At last, 

checklist admits to assess patient in systemic way for better cooperation between medical 

professionals but it requires education of ICU personnel. 
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Abstract 

Key words: glucose, ICU, ICU LOS, hospital LOS 

Introduction.  Failure in glucose homeostasis is an often complication in ICU patients. Both hyperglycemia and 

hypoglycemia are considered to be a negative factor. 

Aim.  Find out if it is the correlation between glucose level and length of hospital and intensive care unit stay. 

Materials and methods. Retrospective study of 200 medical histories with diagnoses N00-N99 and J00-J99, 122 of them 

were included in further analysis. Exclusion criteria were pediatric cases, non-survivors and refusal of treatment. 

Patients were separated by glucose level in the blood in five groups: <4.4 mmol/l, 4.4-6.1 mmol/l, >6.1-7.9 mmol/l, >8ï

10 mmol/l and >10.0 mmol/l. Gender, age, length of hospital and intensive care unit stay and glucose level were 

interpreted in admission, first, third and fifth day in ICU. Data analysis using SPSS and Microsoft Excel programs. 

Results. 122 clinical cases (79 males, 43 females) with diagnoses N00-N99 ï 47% and J00-J99 ï 53% were included in 

further analysis. Median age was 64.5 (SD 16.7) years. Median length of hospital stay was 14 (SD 12) days. Median 

length of ICU stay was 4 (SD 6) days. Independent- Samples Kruskal - Wallis test showed the correlation between 

glucose level and ICU LOS (p=0.018) in first day (in group 1 and 3). No other correlation was found. 

Conclusion. Glucose level canôt be a predictor of LOS in patients admitted to an ICU in all days. Further analysis is 

required. 

 

Kopsavilkums 

AtslǛgvǕrdi: glikoze, ITN, stacionǛġanas ilgums ITN, stacionǛġanas ilgums slimnǭcǕ 

Ievads. TraucǛjumi glikozes homeostǕzǛ ir bieģa komplikǕcija pacientiem ITN. Gan hipoglikǛmija, gan hiperglikǛmija 

tiek uzskatǭti par negatǭvu faktoru. 

MǛrǵis. Noskaidrot, vai ir korelǕcija starp glikozes lǭmeni asinǭs un dzimumu, vecumu, stacionǛġanas ilgumu stacionǕrǕ 

un ITN. 

MateriǕli un metodes. No 200 pacientiem N00-N99 un J00-J99 tika atlasǭti 122. IzslǛgġanas kritǛriji bija: pediatriskie 

gadǭjumi, letǕls iznǕkums vai atteikums no ǕrstǛġanas. Pacienti tika sagrupǛti piecǕs grupǕs pǛc glikozes lǭmeǺa asinǭs: 

4.4 mmol/l, 4.4-6.1 mmol/l, 6.2-7.9 mmol/l, 8ï10 mmol/l, >10.0 mmol/l. Tika analizǛti pases dati, pamatdiagnoze, 

stacionǛġanas ilgums slimnǭcǕ un ITN, asins glikozes lǭmenis iestǕġanǕs, pirmajǕ, treġajǕ un piektajǕ dienǕ ITN. 

PǛtǭjuma datu apkopoġanai un analǭzei izmantotǕs: Microsoft Excel 2010 programma un datorprogramma IBM SPSS 

v.22 

RezultǕti. Tika atlasǭti 122 pacienti - 79 vǭrieġi un 43 sievietes ar diagnozǛm: N00-N99 - 47% un J00-J99 - 53%. 

VidǛjais pacientu vecums sastǕdǭja 64.5 (16,69 SD) gadi. VidǛjais stacionǛġanas ilgums-14 (12 SD) dienas, bet vidǛjais 

stacionǛġanas ilgums ITN bija 4 (6,09 SD) dienas. Kruskal-Wallis tests parǕdǭja statistiski nozǭmǭgu glikozes lǭmeǺa 

asinǭs korelǕciju ar stacionǛġanas ilgumu ITN (p=0.018) pirmajǕ stacionǛġanas dienǕ ITN (1. un 3. grupǕ). Citu 

statistiski nozǭmǭgu korelǕciju nav. 

SecinǕjumi. Glikozes lǭmenis asinǭs nevar bȊt par prognostisku radǭtǕju stacionǛġanas ilgumam stacionǕrǕ un ITN visǕs 

dienǕs. TǕlǕkie pǛtǭjumi ir nepiecieġami. 

 

Introduction  

Hyperglycemia occurs frequently in hospitalized patients and affects patient outcomes, 

including mortality, inpatient complications, length of stay, and overall hospital costs. Similar to 

hyperglycemia, hypoglycemia is an independent risk factor for poor outcomes in the hospitalized 

patient. 

Improved glycemic control throughout the hospital stay, preventing hyperglycemia and 

hypoglycemia, is associated with decreases in short- and long-term mortality, inpatient 
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complications, and hospital lengths of stay. Financial benefits of glycemic control are significant, 

not just in reducing direct hospital costs, but also in reducing length of stay and readmission rates. 

The objective of this study was to find out if it is the correlation between glucose level and 

length of hospital and intensive care unit stay.  

Materials and methods 

We performed retrospective data analysis of 200 (Clinic of Toxicology and Sepsis, Riga East 

Clinical university hospital, Clinical Centre ñGailezersò)  medical histories with diagnoses diseases 

of genitourinary system (N00-N99) and diseases of respiratory system (J00-J99) by ICD-10 

classification, 122 of them were included in further analysis. 

Inclusion criteria were age more than 18 years, more than one day admission in Clinic of 

Toxicology and Sepsis and patients with diagnoses: diseases of genitourinary system (N00-N99) and 

diseases of respiratory system (J00-J99) by ICD-10 classification. 

Exclusion criteria were pediatric cases, non-survivors or refusal of treatment.  

The statistical analysis was performed to assess patient gender, age, length of hospital and 

intensive care unit stay. Also glucose level was interpreted in admission day, first, third and fifth 

day in the ICU.  

Patients were separated by glucose level in the blood in five groups: 

1. <4.4 mmol/l 

2. 4.4 ï 6.1 mmol/l 

3. 6.2 ï 7.9 mmol/l 

4. 8 ï 10 mmol/l 

5. >10 mmol/l 

Data analysis was performed using SPSS and Microsoft Excel programs. 

Results  

122 clinical cases ï 79 (65%) males and 43 (35%) females with diagnoses: diseases of 

genitourinary system (N00-N99) ï 57(47%) and diseases of respiratory system (J00-J99) ï 65 (53%) 

by ICD-10 classification were included in further analysis.  

Median patients age was 64.5 (16.7 SD) years. Median length of hospital stay was 14 (12 SD) 

days. Median length of ICU stay was 4 (6.1 SD) days.  

Independent- Samples Kruskal- Wallis test showed the correlation between glucose level and 

length of intensive care unit stay (p=0.018) in first day (in groups 1 and 3). Median length of ICU 

stay in 1
st
 group (glucose level in the blood <4/4 mmol/l) was 6 (12.2 SD) days, but in 3

rd
 group 

(glucose level in the blood 6.2 ï 7.9) - 3 (2.6SD) days.  
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Discussion  

Independent- Samples Kruskal- Wallis test showed the correlation between glucose level and 

length of intensive care unit stay (p=0.018) in first day (in groups 1 and 3). Median length of ICU 

stay in 1
st
 group (glucose level in the blood <4/4 mmol/l) was 6 (12.2 SD) days, but in 3

rd
 group 

(glucose level in the blood 6.2 ï 7.9) - 3 (2.6SD) days. Also in the study of more than 100,000 

inpatient admissions in patients with diabetes, patients who experienced hypoglycemic episodes had 

longer hospital stays. But in our research the correlation was found only in first admission day in 

the ICU, so glucose level canôt be a predictor of length of stay in patients admitted to the intensive 

care unit in all days. Further analysis is required. 

Conclusion 

Glucose level canôt be a predictor of LOS in patients admitted to an ICU in all days. Further 

analysis is required. 
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Abstract 

Prediction of regional lymph node metastases of colorectal adenocarcinoma using morphologic characteristics 

Key words: colorectal adenocarcinoma, regional metastases, surgery  

This study is devoted to evaluation of predictive values of pathological and clinical parameters in colorectal 

adenocarcinoma cases on lymph node status. Three hundred seventy-three patients with newly diagnosed colorectal 

adenocarcinoma were identified by archive search in a single clinical university hospital 2011-2014. The retrospective 

study design was selected. Were evaluated following parameters: age and gender, cancer spread by pTNMGR 

parameters, volume and localization of primary malignancy, number and status of evaluated lymph nodes, quantity of 

metastases in pericolonic fat. Histological cancer slides were evaluated by light microscopy to identify the grade of 

nuclear atypia, pattern of invasive border and mitotic rate in cancer tissues. SPSS software was applied for descriptive 

and analytical statistics. The results showed, that adenocarcinoma was the most frequent histological type comprising 

86,9% (p<0.001). Predominantly affected site was rectum and sigmoid colon ï 70.1%, followed by right side of colon. 

Direct relation was observed between presence and extent or regional lymph node metastases (pN) and tumour volume 

(p<0.05), between pN and type of the invasive border (r=0.504). Using the depth of invasion of primary tumour (pT) as 

predictive factor of pN has been established as moderate diagnostic test. There was a weak positive correlation between 

pN and nuclear atypia (r=0.34), and moderate positive correlation between pN and mitotic count (r=0.43). Although 

these parameters don`t have enough predictive value for using them alone for preoperative evaluation, so they could be 

used as additional investigations for preoperative predicting of lymphatic metastases to improve accuracy of standard 

preoperative evaluation. 

 

Kopsavilkums 

KolorektǕlǕs adenokarcinomas morfoloǥisku raksturlielumu izmantoġana reǥionǕlo limfmezglu metastǕģu 

noteikġanǕ  

AtslǛgas vǕrdi: kolorektǕlǕ adenokarcinoma, reǥionǕlo limfmezglu metastǕzes, ǵirurǥija 

PǛtǭjuma mǛrǵis ir noteikt klǭnisko un patoloǥisku parametru prediktǭvu vǛrtǭbu attiecǭbǕ uz metastǕģu esamǭbu 

reǥionǕlajos limfmezglos kolorektǕlǕs adenokarcinomas gadǭjumǕ. Trǭs simti septiǺdesmit trǭs pacienti ar pirmoreiz 

diagnosticǛtu kolorektǕlu adenokarcinomu periodǕ no 2011. lǭdz 2014. gadam bija atlasǭti vienas klǭniskǕs universitǕtes 

slimnǭcas arhǭvǕ. Retrospektǭvs dizains tika izvǛlǛts par pǛtǭjuma dizainu. Tika izvǛrtǛti sekojoġi parametri: pacientu 

vecums, dzimums, audzǛja izplatǭba pǛc pTNMGR parametriem, primǕra audzǛja tilpums un lokalizǕcija, izvǛrtǛtu 

limfmezglu skaits un metastǕģu esamǭba un skaits tajos, metastǕģu klǕtbȊtne un daudzums apzarǺa taukaudos. 

Histoloǥiskie audzǛju preparǕti izvǛrtǛti ar gaismas mikroskopijas palǭdzǭbu, noteikta kodolu atipijas pakǕpe, invǕzijas 

robeģas veids un mitoģu daudzums audzǛja audos. SPSS programmatȊra tika izmantota datu apstrǕdei. RezultǕtos var 

uzsvǛrt, ka adenokarcinoma ir atzǭta par visbieģǕko kolorektǕlǕ audzǛja histoloǥisku paveidu, sastǕdot 86.9% no visiem 

gadǭjumiem (p<0.001). PǕrsvarǕ adenokarcinoma lokalizǛjas taisnajǕ zarnǕ un sigmǕ ï 70.1% gadǭjumos, otrǕ pǛc 

bieģuma vieta ï resnas zarnas labǕ puse. Tieġa saistǭba ir identificǛta starp metastǕģu esamǭbu reǥionǕlajos limfmezglos 

(pN) un audzǛja lielumu (p<0.05), starp pN un invǕzijas robeģas veidu (r=0.504). AudzǛja invǕzijas dziǸuma (pT) 

izmantoġana kǕ prediktǭvu faktoru pN, tika atzǭta par vidǛji stipru diagnostisku testu. VǕja pozitǭva korelǕcija tika 

atklǕta starp pN un kodolu atipijas pakǕpi (r=0.34), un vidǛja stipruma pozitǭva korelǕcija tika atklǕta starp pN un 

mitoģu skaitu (r=0.43). Taļu ġiem parametriem nav pietiekamas diagnostiskǕs vǛrtǭbas, lai izmantotu tos kǕ patstǕvǭgus 

kritǛrijus pacientu izmeklǛġanǕ pirms operǕcijas. Tie var tikt pielietoti kǕ papildus iespǛjami diagnostiskie testi 

limfǕtisku metastǕģu atklǕġanai un riska novǛrtǛġanai, tǕdǛjǕdi uzlabojot standarta preoperatǭvas izmeklǛġanas 

precizitǕti.  

 

Introduction  

Nowadays oncology is one of the most actual medical topics. Colorectal cancer (CRC) is one 

of the most frequent malignant tumours in Latvia and worldwide (Ferlay et al. 2015). Among 

patients with oncologic diseases colorectal cancer is also one of the leading causes of mortality 

(Ferlay et al. 2015; Puppa et al. 2010). The screening for CRC in Latvia and other countries 
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worldwide helps to diagnose CRC earlier in less advanced stages, reduce mortality and prolong 

survival rates (Kudo et al. 2017).  

CRC spread is characterized using pTNMGR parameters (Puppa et al. 2010). T parameter 

represents entity and spread of primary tumour or the tumor depth of invasion. There are 4 stages: 

the higher stage means deeper invasion. N parameter characterizes the number of regional lymph 

node metastases. There are 3 stages: the higher stage means higher number of LN MTS. M 

parameter represents the presence of distant metastases. G parameter means the grade of 

histological differentiation of cancer tissues. R parameter represents the macroscopic or 

microscopic presence of cancer tissues on surgical resection line (Puppa et al. 2010; Marzouk and 

Schofield 2011). 

Colorectal carcinomas arising from intestinal epithelium, and are divided in some histological 

types by World Health Organisation (WHO): adenocarcinoma, mucinous cancer, signet ring 

carcinoma, medullary carcinoma, micropapillary carcinoma, serrated adenocarcinoma, 

adenosquamous carcinoma, spindle cell carcinoma. Adenocarcinomas represents the majority of all 

colorectal carcinomas (Marzouk and Schofield 2011). 

There is a very high significance of accurate tumour staging, because it affects plan of 

therapy, prognosis, type of operation and survival (Veit et al. 2006). Regional lymph node 

metastases have very high prognostic and predictive values regarding the outcome, options of 

therapy in colorectal cancer cases (Veit et al. 2006). 

Usage of clinical, pathological, molecular characteristics and pre- and postoperative state 

values has been proposed as prognostic and predictive of survival, of outcome and also of regional 

lymph node metastases in colorectal adenocarcinomas (Marzouk and Schofield 2011).  

Following pathological factors were studied in earlier researches: tumour stage, which is 

characterized by involvement of lymph nodes, cancer tissues in pericolonic fat, peritoneal 

carcinomatosis, distant metastases; characteristics of primary tumour as depth of tumour invasion in 

intestinal wall, histological subtype by WHO classification, histological grade and differentiation, 

tumour budding and its invasive front, tumour invasion in venous and lymphatic vessels, perineural 

invasion, lymphocytic infiltration; and also presence of cancer tissues on surgical resection margins 

(Marzouk and Schofield 2011; Ryu et al. 2014). 

Some of these factors were found to be predictive for the greater risk of regional lymph node 

metastases - depth of primary tumour invasion, tumour differentiation grade, tumour volume and 

budding, venous, lymphatic and perineural invasion. (Ryu et al. 2014) 

The presence and quantity of affected lymph nodes is very significant and has influence on 

prognosis. Therefore, the analysis of relations between lymph node status and other tumour 
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characteristics can give additional information concerning prognosis and help in diagnostics and 

preoperative evaluation of patients.  

There are some other diagnostic investigations that preoperatively can help get information 

about regional lymph node status, evaluate the risk of presence of metastases in lymph nodes. One 

of these methods are pre-operative CT colonography, which promotes information about volume 

and location of tumour, also about potential metastases in lymph nodes and pericolonic fat, as well 

as distant metastases. Using CT can also differentiate benign polyps from malignant tumours. There 

are some special patterns of metastatic lymphadenopathy, which could be evaluated by CT ï 

irregularity of borders, central necrotic masses, tendency to form groups and adhere to each other, 

calcifications, diameter greater than 1 cm, circular shape. Unfortunately, sometimes lymph nodes 

with metastases are small and looks unchanged on CT. The overall accuracy of the assessment of N 

stage on contrast enhanced CT colonography scans has been reported from 59% to 71%. (Kijima et 

al. 2014) 

Pre-operative MRI investigation is another way to evaluate tumour before operation. Using 

this radiologic investigation involvement of regional lymph nodes could be predicted with 

sensitivity 80%-85% and specificity 97%-98%. As criteria for possible malignant tumour are used 

border irregularity and mixed signal intensity of lymph nodes. The presence of metastases in 

regional lymph nodes can be evaluated by uptake of ultra-small particles of iron oxide using MRI. 

(Kijima et al. 2014, Brown et al. 2003) 

Pre-operative CT/PET also has been described as possibility for evaluation tumour 

characteristics, lymphogenic metastases and for staging before operation. However, CT/PET has 

low sensitivity of 42.9% and specificity of 87.9% for the detection of lymph node status. (Kijima et 

al. 2014; Veit et al. 2006) 

Material and Methods 

A retrospective study design was selected as appropriate. A representative patient group was 

identified by archive search in a Pauls StradiǺġ clinical university hospital, 2011 ï 2014, comprising 

373 consecutive patients with histologically diagnosed adenocarcinoma after potentially radical 

colorectal surgery. The average age of patients was 69 Ñ 11 (range, 33-90) years; 193 females and 

180 males.  

Inclusion criteria was: histologically approved colorectal adenocarcinoma. 

Exclusion criteria were following: patients with benign colorectal tumours, other histological 

types of colorectal cancers, incomplete data about patient, biopsy specimens, secondary tumours.  

The following demographic, clinical and morphologic data were studied: patientsô age and 

gender, spread characterised by pTNMGR parameters (Edge et al. 2010), number of retrieved 

lymph nodes, presence and quantity of metastases in lymph nodes and in pericolonic fat, volume 
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(calculated, using ellipsoid formula (V=4/3ˊ*a*b*c (cm3))) and localisation of the tumour ï 

caecum, ascending colon, transverse colon, descending colon, sigmoid colon, rectum and 

rectosigmoid area.  

Light microscopy was used to analyse histological cancer slides and to evaluate the nuclear 

atypia in three-tiered scale, invasive border (rounded versus streaming dissection) and mitotic count 

in cancer cells within 10 high power (400x) fields of view (HPF).  

The obtained study was registered and evaluated in a work-station using SPSS software and 

methods like 95% confidence interval for proportions and means, interquartile range, Pearson 

correlation, sensitivity and specificity, ROC curve, p-value were used for descriptive and analytical 

statistical analysis. Results were considered statistically significant if the p value was less than 0.05. 

Results 

The archive search comprised of 373 cases including 51.7% women [95% confidence 

interval: 46.5 ï 56.9], and 48.3% men [43.1 ï 53.5]. The median age of patients with histologically 

determined adenocarcinoma diagnosis was 71.0 year [Interquartile range (76-62): 14].  

In our study, there was found no statistically significant correlation between age, sex and 

lymphogenic metastases (p>0.05). 

Tumours predominantly affected sigmoid colon and rectum ï 70.1% of cases [62.7 ï 76.8], 

correspondingly. On the right side of colon - caecum and colon ascendens, tumour was localised in 

29.9% of cases [23.2 ï 37.3]. In our research was found no statistically significant correlation 

between localisation of tumour and pN (p>0.05). 

Direct relation was observed between pN parameter and tumour volume (p<0.05). pN2 

constituted 14.4% [9.9-19.9] of tumours <10cm3, 21.9% [15.1-30.0] of tumours with volume from 

10 to 40 cm3 and 28.6% [14.6-46.3] of tumours >40cm3. 

Between lymph node status (pN) and depth of tumour invasion (pT) was observed moderate 

positive correlation [r=0.40] (p<0.05). pT4 constituted 60.3% (n=41) of pN2 cases [47.7ï 72.0], 

following by pT3, which constituted 39.7% (n=27) [28.0 -52.3] of pN2, thus, there are no pT1 and 

pT2 in pN2 group. Using pT as predictive factor for pN was determined as moderate diagnostic test, 

because of area under curve AUC = 0.71 (p<0.05). 

There was a weak positive correlation between lymph node status (pN) and grade of 

differentiation of tumour (G) [r=0.34] (p<0.05). G3 comprised 41.2% (n=28) cases of pN2 [29.4 ï 

53.8], 13.1% (n=13) of pN1 [7.2 ï 21.4] and 10.2% (n=21) of pN0 [6.4ï 15.2]. Using G as 

predictive factor for pN was determined as moderate diagnostic test, because of area under curve 

AUC = 0.70 (p<0.05). 

The pattern of invasive border was streaming dissection in 70.6% (n=48) [58.3-81.0] pN2 

CRC cases. In contrast, the border pattern was rounded in at 88.3% (n=182) [83.2 ï 92.4] pN0 
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cases. There was observed moderate positive relationship between invasive border type and pN 

[r=0,504] (p<0.05). Using a pattern of invasive front as predictive factor for lymph node status was 

determined as moderate diagnostic test, because of area under curve AUC = 0.74 (p<0.05). 

Sensitivity of using invasive border for predicting of metastases was 70.6%, specificity was 77.0% 

(p<0.05). 

There was a moderate positive correlation between mitotic count and quantity and presence of 

lymphogenic metastases [r=0.43] (p<0.05). By ROC curve was detected AUC=0.75, so this test was 

defined as moderate test for predicting lymphogenic metastases (p>0.05).  

A weak positive correlation was found between pN and nuclear atypia [r=0.34] (p<0.05), and 

by ROC curve was detected AUC=0,69, so this test was defined as low diagnostic test for 

predicting lymphogenic metastases (p<0.05).  

Discussion 

Possibility of using of morphologic characteristics to predict metastases in regional lymph 

nodes was described in earlier studies (Schneider and Langner 2014; Ryu et al. 2014; Marzouk and 

Schofield 2011; Bosch et al. 2013). Although, there were controversial results in those studies. 

Adenocarcinoma is the most frequent histologic type of colorectal cancer, it comprises more than 

90% (Schneider and Langner 2014; Marzouk and Schofield 2011). Among all 429 colorectal cancer 

cases, we have studied, there were 86.9% (n=373) [95% confidence interval: 83.4-90.0] cases of 

colorectal adenocarcinoma, that we have included in our study. 

Total number of newly diagnosed colorectal cancer patients in Latvia in 2015, according to 

Centre for Disease Prevention and Control of Latvia, was 1089 persons of which 48.1% (n=524) are 

men [95% confidence interval: 45.1 ï 51.1], and 51.9% (n=565) women [95% confidence interval: 

48.9 ï 54.9] (Anonymous, 2015).  

GLOBOCAN 2012 reported, that worldwide there were 1 360 602 patients with newly 

diagnosed colorectal cancer (Anonymous, 2012), including 54.9% (n=746 298) men and 45.1% 

(n=614 304) women. 

 Speaking about the incidence of colorectal cancer in Europa, total number of patients with 

newly diagnosed colorectal cancer in both sexes is 447 136 persons, of which, 54.1% (n= 241 813) 

men and 45.9% (n=205 323) women (Anonymous, 2012). Our study consisted of 373 cases 

including 51.7% women [95% confidence interval: 46.5 ï 56.9], and 48.3% men [43.1 ï 53.5]. 

Following on from the results, we can conclude, that in Latvia, there is slight predominance of 

women in colorectal cancer group, comparing with worldwide statistics. Although, both in Latvia 

and worldwide, both males and females are equally affected (Anonymous 2015; Anonymous 2012). 

According to data from The Centre for Disease Prevention and Control of Latvia, the highest 

incidence of colorectal cancer is among those Latvian patients, who are seventy-five years old and 
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older (estimated incidence 246.7 per 100 000), followed by patients, who belong to age group from 

seventy till seventy-four years (estimated incidence 207.5 per 100 000) (Anonymous 2015). 

Regarding the age distribution in colorectal cancer patients worldwide, the highest incidence of 

colorectal cancer was found among patients, who are seventy-five years old and older (estimated 

incidence 196.2 per 100 000), and patients, who belong to age group from seventy till seventy-four 

years (estimated incidence 127.8 per 100 000) (Anonymous, 2012). In our study the median age of 

patients with newly diagnosed colorectal adenocarcinoma was 71.0 year [Interquartile range (76-

62): 14], which correspond with Latvian and international tendency. 

In our study, there was found no statistically significant correlation and associations between 

age, sex and lymphogenic metastases (p>0.05), so it can be concluded, that these factors have no 

significant influence on development of lymphogenic metastases in colorectal cancer cases. 

The data about association between location of tumour and metastases in regional lymph 

nodes is controversial. Schneider and Langner (2014) have reported, that higher rate of metastases 

is associated with localisation of tumour in distal third of rectum. The location of tumour has not 

been confirmed as independent prognostic factor for colorectal adenocarcinoma and has no 

significant association with rate of lymphogenic metastases (p=0.0647) (Liu et al. 2017). 

Topographic, rectum and rectosigmoid junction are the first two locations of colorectal 

adenocarcinoma (BŁdulescu et al. 2016). In our study, there were following trends ï colorectal 

adenocarcinoma was predominantly located in sigmoid colon and rectum ï 70.1% of cases [62.7 ï 

76.8], following by the right side of colon - caecum and ascending colon, where colorectal 

adenocarcinoma has been found in 29.9% of cases [23.2 ï 37.3]. However, speaking about the 

influence of location of colorectal adenocarcinoma on lymphogenic metastases, in our study was 

found no statistically significant correlations between localisation of colorectal adenocarcinoma and 

status of lymphatic nodes (p>0.05). 

Higher size of primary colorectal tumour is associated with higher rate of metastases in 

regional lymph nodes (Bosch and Nagtegaal 2014). Marzouk and Schofield (2011) reported, that 

tumour size has controversial prognostic value of lymphatic metastases in cases of colorectal 

cancer. In our research was observed the association between presence and quantity of metastases in 

regional lymph nodes (pN parameter) and volume of adenocarcinoma (p<0.05). pN2 constituted 

14.4% [9.9-19.9] of adenocarcinomas with volume <10cm3, 21.9% [15.1-30.0] of adenocarcinomas 

with volume from 10 to 40 cm3 and 28.6% [14.6-46.3] of adenocarcinomas >40cm3. Using the 

volume of colorectal adenocarcinoma for predicting status of regional lymph nodes was found as 

test with low diagnostic value, because the AUC =0.61 (p<0.05). It can be concluded, that there 

could be the slight association between these parameters, but there is no significant predictive value. 
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The depth of invasion of primary tumour also was studied as potential predictive factor for 

lymphogenic metastases in colorectal adenocarcinoma cases. Tominaga et al. (2005) report, that 

deeper invasion of tumour in intestinal wall is associated with higher rate of metastases in regional 

lymph nodes, and that submucosal invasive front is a predictive factor of lymph node metastases in 

colorectal cancer (p<0.05), and also no metastases in regional lymph nodes were found in cancers 

with a depth of invasion smaller than 1,3mm. Results by Bosch and Nagtegaal (2014) showed, that 

the risk of metastases in regional lymph nodes increases with increasing of depth of invasion of 

cancer. Following on our results, between lymph node status and depth of tumour invasion was 

observed moderate positive correlation [r=0.40] (p<0.05). Using depth of tumour invasion (pT) as 

predictive factor for presence of lymphogenic metastases (pN) was determined as moderate 

diagnostic test (AUC=0.71 (p<0.05)). According to our and other studies T parameter could be used 

as additional predictive factor for lymph node status in colorectal cancer. 

Grade of histological differentiation of colorectal cancer also was described as important 

factor in genesis of lymphatic metastases - focal dedifferentiation at the submucosal invasive front 

has significant influence on lymph node metastasis (Tominaga et al. 2005, Rasouli et al. 2017), 

tumour differentiation was significantly associated with lymph node metastasis (p<0.01) (Tateishi 

et al. 2010), and the absence of poor histological differentiation was associated with low risk of 

regional lymph node metastases (Bosch et al. 2013). In our research, there was a weak positive 

correlation between lymph node status and grade of differentiation of colorectal adenocarcinoma 

[r=0.34] (p<0.05). Using the grade of differentiation as predictive factor for lymphogenic 

metastases was determined as moderate diagnostic test, because of area under curve AUC=0.70 

(p<0.05).  

The pattern of invasive border and tumour budding is a prognostic factor of potential 

lymphogenic metastases in colorectal cancer, survival rates, depth of invasion and rate of distant 

metastases (Tateishi et al. 2010; Schneider and Langner 2014; Beaton et al. 2013). Results in our 

study were similar ï the round pattern of invasive front was associated with no metastasis in lymph 

nodes, but streaming dissection pattern of invasive border was associated with higher rates or 

lymphogenic metastases. Using a pattern of invasive front as predictive factor for lymph node status 

was determined as moderate diagnostic test, because of area under curve AUC = 0.74 (p<0.05). 

Sensitivity of using invasive border for predicting of metastases was 70.6%, specificity was 77.0% 

(p<0.05). 

There are few studies concerning influence of mitotic rate in cancer cells on rate of 

lymphogenic metastases. There are some studies about association between mitotic count and 

survival rates, and there has not been found relation between these parameters (Langlois et al. 

1997). Some studies report, that a high mitotic rate is a hallmark of poorly differentiated 
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adenocarcinomas, and there is a correlation between higher mitotic rate and inferior survival 

(Compton et al. 2000). According to our results there was a moderate positive correlation between 

mitotic count and quantity and presence of lymphogenic metastases [r=0.43] (p<0.05).  

Marked cellular atypia is a sign of high-grade tumours (Compton et al., 2000). A weak 

positive correlation was found between pN and nuclear atypia [r=0.34] (p<0.05), and by ROC curve 

was detected AUC=0,69, so this test was defined as low diagnostic test for predicting lymphogenic 

metastases (p<0.05).  

Conclusions 

The group of patients in our study is representative and correspond with results from other 

studies worldwide. Pathological and clinical characteristics of colorectal adenocarcinoma, we have 

studied (depth of invasion, volume of primary tumour, grade of differentiation, pattern of invasive 

border, mitotic count and nuclear atypia) are associated with presence and quantity of regional 

lymph node metastases, although, they have low and moderate predictive value. These parameters 

should be used only as additional possibilities in evaluation of patient before operation, in unclear 

cases.  
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Abstract 

HNF1B and CYP19A1 genes variations genotype frequencies correlation with endometrial cancer incidence 

among different populations 

Key words: HNF1B, CYP19A1, endometrial cancer 

Endometrial cancer (EC) is the most common gynecological malignancy in developed countries, but EC incidence 

varies among different countries and populations. Genome-wide association studies have discovered several EC 

susceptibility loci e.g. HNF1B and CYP19A1 genes loci.  

The design of this study is ï correlation study. Frequency of genetic variantsô genotypes in different populations was 

obtained from The 1000 Genome project, HGDP and HapMap studies. The EC age standardized incidence was 

extracted from the WHO database and regional registries. Data of 17 populations was available for the analysis. Data 

analysis was performed using the SPSS 22.0 software. Spearmenôs rank correlation (rs) and linear regression were used.  

 Analyzing genotype frequencies, it was found that rs727479 dominant genotypes (CC+CA) strongly correlates with EC 

incidence (rs=0.58, p=0.015). CC+CA genotypes frequency among general population may explain 31% of the EC 

incidence variability among different populations (R
2 

= 0.31). HNF1B gene variants rs4430796, rs7501939 were not 

associated with EC incidence (p>0.05).  

CYP19A1 gene variation rs727479 CC+CA genotypes are correlated with EC incidence among different populations 

and those genotype frequencies could clarify the variability of EC incidence among different populations. HNF1B gene 

variations rs4430796, rs7501939 were not associated with EC incidence among different populations. 

 

Kopsavilkums 

HNF1B un CYP19A1 gǛnu variǕciju genotipu bieģumu korelǕcija ar endometrija vǛģa incidence 

starp daģǕdǕm populǕcijǕm 

AtslǛgvǕrdi: HNF1B, CYP19A1, endometrija vǛzis 

Endometrija vǛzis ir bieģǕkǕ ǸaundabǭgǕ ginekoloǥiskǕ saslimġana attǭstǭtǕs valstǭs, bet endometrija vǛģa incidence ir 

atġǵirǭga daģǕdǕs valstǭs un populǕcijǕs. Genoma plaġi asociǕciju pǛtǭjumi ir atklǕjuġi vairǕkus endometrija vǛģa riska 

lokusus, piemǛram, HNF1B un CYP19A1 gǛnos.  

PǛtǭjuma dizains ir korelǕcijas. PopulǕciju ǥenǛtisko variǕciju bieģums tika iegȊts no The 1000 genome project, HGDP 

un HapMap pǛtǭjumiem. Endometrija vǛģa vecuma standartizǛta incidence tika iegȊta no WHO datubǕzes un vietǛjiem 

reǥistriem. Analǭzei bija pieejamas 17 populǕcijas. StatistiskǕ analizǛ tika veikta SPSS 22.0 programmǕ. Tika izmantots 

Spǭrmena rangu korelǕcijas tests (rs) un lineǕra regresija. 

AnalizǛjot genotipu bieģumu, tika atklǕts, ka rs727479 variǕcijas genotipi CC+CA cieġi korelǛ ar endometrija vǛģa 

incidenci (rs=0.58, p=0.015). CC+CA genotipu bieģums vispǕrǛjǕ populǕcijǕ var izskaidrot 31% no incidences 

variabilitǕtes starp daģǕdǕm populǕcijǕm (R
2 

= 0.31). HNF1B gǛna variǕcijas rs4430796, rs7501939 nebija statistiski 

ticami saistǭtas ar endometrija vǛģa incidenci mȊsu pǛtǭjumǕ (p>0.05).  

CYP19A1 gǛna variǕcijas rs727479 CC+CA genotipi statistiski ticami korelǛ ar endometrija vǛģa incidenci daģǕdǕs 

populǕcijas un ġo genotipu bieģumu atġǵirǭbas spǛj daǸǛji izskaidrot endometrija vǛģa incidences atġǵirǭbas starp 

populǕcijǕm. HNF1B gǛna variǕcijas rs4430796, rs7501939 nebija statistiski ticami saistǭtas ar endometrija vǛģa 

incidenci starp daģǕdǕm populǕcijǕm.  

 

Introduction  

Endometrial cancer (EC) is the second most common gynecological malignancy in developed 

countries, but EC incidence varies among different countries and populations (Ferlay et al. 2015). 

EC arises from uterine epithelial lining (endometrium) and is classified into two subtypes 

which are based on clinical characteristics and histologic findings. Type I or endometrioid 

adenocarcinoma is the most common type of EC ï approximately 80-90% of EC cases. Type II 

mainly consists of serous and clear cell carcinomas (10-20%) (De Vivo et al. 2014). 
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The prognosis for EC for the most common histological subtypes is considered as relatively 

good, the 5-year survival rate for women with stage IA is up to 98% (Matsuo et al. 2015).  

According to international disease classification (ICD-10) EC is classified into disease group 

with code C54 ï uterine corpus cancer. In previous made epidemiological studies of EC use cases 

with ICD-10 code - C54 assuming that majority of cases are actually EC and because EC and most 

of uterine corpus malignancies share risk factors (Matsuo et al. 2015; Wu et al. 2011). 

Major risk factors for EC (ICD-10 code - C54) development include obesity, estrogen-only 

postmenopausal hormone therapy, early menarche, late age at menopause, nulliparity and infertility 

(Beral et al. 2005).  

However, not much is known about the genetic etiology of EC. Genome-wide association 

studies (GWAS) have discovered several EC susceptibility loci. The strongest association was 

found with the HNF1B gene variants rs4430796, rs7501939 and CYP19A1 genes variant rs727479 

(Cheng et al., 2016; Thompson et al., 2016). HNF1B gene encodes transcription factors, but its role 

in the development of EC is still unexplained. CYP19A1 encodes enzyme aromatase, which 

converts androgens to estrogens after menopause (Kolatsi-Joannou et al. 2001; Yang et al. 2002) 

The aim of our study was to investigate whether the HNF1B gene variants rs4430796, 

rs7501939 and CYP19A1 gene variants rs727479 genotype frequencies in general population can 

explain the EC incidence difference among different populations. 

Mater ial and Methods 

The design of this study is ï correlation (ecological) study.  

Genotype and allele frequencies of genetic allelic variants in different populations were 

obtained from freely accessible databases of The 1000 genome project (1000GP), Human genome 

diversity project (HGDP) and HapMap project (Altshuler et al. 2010; Auton et al. 2015; Rosenberg 

et al. 2005). Related individuals allelic variant genotypes were excluded from the population. 

Genotypes for 79 populations were available in the databases. The EC (ICD-10 code - C54) age 

standardized rate (ASR) for the World population was extracted from the World health organization 

(WHO) GLOBOCAN 2012 database (Ferlay et al. 2015) and regional registries (AIRTUM 2014; 

Badar et al. 2016; Ferlay et al. 2015; Qureshi et al. 2016). Included populations and sources of 

population genotype frequencies and EC ASR are shown at table 1.  
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Table 1. Populations and sources of population genotype frequencies and EC ASR 

 

Nr. Population 
Population 

symbol 

Super 

population*  

Source of 

genotype** 

Source of EC ASR 

(W)***  

1 Han Chinese in China CHB EAS 
1000GP; HGDP; 

HapMap 

GLOBOCAN 2012 

(Ferlay et al., 2015) 

2 
Utah residents with 

European ancestry 
CEU EUR 1000GP; HapMap 

Utah cancer registry  

(Sweeney et al., 2016)  

3 
Colombian in Medellin, 

Colombia 
CLM AMR 1000GP; HGDP 

GLOBOCAN 2012 

(Ferlay et al., 2015) 

4 Finnish in Finland FIN EUR 1000GP 
GLOBOCAN 2012 

(Ferlay et al., 2015) 

5 French in France FRA EUR HGDP 
GLOBOCAN 2012 

(Ferlay et al., 2015) 

6 
British in England and 

Scotland 
GBR EUR 1000GP 

GLOBOCAN 2012 

(Ferlay et al., 2015) 

7 Iberian populations in Spain IBS EUR 1000GP 
GLOBOCAN 2012 

(Ferlay et al., 2015) 

8 Central and North Italians ITA EUR 
1000GP; HGDP; 

HapMap 

ITACAN  

(AIRTUM, 2014) 

9 
Russians in Russian 

Federation 
RUS EUR HGDP 

GLOBOCAN 2012 

(Ferlay et al., 2015) 

10 Sardinians in Sardinia, Italy SARD EUR 1000GP 
ITACAN  

(AIRTUM, 2014)  

11 Japanese in Tokyo, Japan JPT EAS 
1000GP; HGDP; 

HapMap 

GLOBOCAN 2012 

(Ferlay et al., 2015) 

12 
Kinh in Ho Chi Minh City, 

Vietnam 
KHV EAS 1000GP 

GLOBOCAN 2012 

(Ferlay et al., 2015) 

13 Berbers in Algeria ALG AFR HGDP 
GLOBOCAN 2012 

(Ferlay et al., 2015) 

14 Punjabi in Lahore, Pakistan PJL SAS 1000GP 
Lahore cancer registry 

(Badar et al., 2016)  

15 Puerto Rican in Puerto Rico PUR AMR 1000GP 
GLOBOCAN 2012 

(Ferlay et al., 2015) 

16 Sindhi in Karachi, Pakistan SIND EAS HGDP 
Karachi cancer registry 

(Qureshi et al., 2016) 

17 Yoruba in Ibadan, Nigeria YRI AFR 
1000GP; HGDP; 

HapMap 

GLOBOCAN 2012 

(Ferlay et al., 2015) 

*EAS = East Asian; EUR = European; AMR = American (native); SAS = South Asian; AFR = African 

**1000GP = The 1000 genome project; HGDP = Human genome diversity project; HapMap = HapMap project 

*** EC ASR (W) = Endometrial cancer Age standardized rate for World population per 100,000 population 

 

In order to analyze populations that are more solid ï multiethnic populations, where one 

ethnic group is less than 80% of total population were excluded from the study, data about ethnic 

group data were gained from United Nations Statistics Division open population database ï UNdata 

(http://data.un.org). For the statistical analysis both allelic variant frequencies and endometrial 

cancer ASR data was available only for 17 populations. Included populations and source of the 

genotype and EC ASR are shown at table 1. 

Pearsonôs Chi-Square test was performed using PLINK v1.07 software (Purcell et al. 2007) to 

assess genetic allelic variationsô deviations from the Hardy-Weinberg equilibrium in the analyzed 

populations. Statistical analysis of the obtained data was performed using the SPSS 22.0 software. 

Correlation between variations genotypes and allele frequencies and EC incidence in different 

populations were calculated using Spearmenôs rank correlation (rs). To calculate the predictive 

http://unstats.un.org/
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power of the genetic allelic variations genotypes and alleles frequencies on EC incidence linear 

regression was used. Variations association with endometrial cancer ASR (W) were analyzed in 

allelic, dominant and recessive types of inheritance. The significance level Ŭ=0.05 was used for the 

hypothesis testing and P value less than 0.05 was considered statistically significant. 

Results 

The EC age standardized incidence varied from 1.5 to 19.5 cases per 100,000 per year among 

populations included in our study. The minor allele frequency for CYP19A1 gene variation 

rs727479 and HNF1B variations rs4430796 and rs7501939 also differed significantly between 

populations (p<0.01) (Table 2). 

 

Table 2. Population endometrial cancer age standardized rate and minor allele frequencies  

for variations rs727479, rs4430796 and rs7501939 

 

Nr. 
Population 

symbol 
EC ASR(W) 

rs727479  

MAF*(C), %  

rs4430796 

MAF*(G), %  

rs7501939 

MAF*(T), %  

1 CHB 8.6 27.8 26.5 23.2 

2 CEU 19.5 33.8 47.5 40.9 

3 CLM 3.6 41.6 51 39.6 

4 FIN 13.9 38.9 35.4 28.8 

5 FRA 10.7 41.1 51.8 41.1 

6 GBR 13.9 31.3 46.2 37.4 

7 IBS 11.6 37.4 51.9 46.3 

8 ITA 13.8 41 55.5 43.4 

9 RUS 16.1 32 40 30 

10 SARD 14.1 42.9 58.9 44.6 

11 JPT 10.6 27.1 37.9 34.6 

12 KHV 5.4 26.8 25.3 19.2 

13 ALG 1.5 27.6 82.8 46.6 

14 PJL 3.6 21.4 31.3 26 

15 PUR 16.0 36.1 48.1 35.1 

16 SIND 8.3 31.3 50 45.8 

17 YRI 3.4 22.7 65.5 59.3 

*MAF = minor allele frequency 

 

Analyzing CYP19A1 gene rs727479 variation it was found that minor allele (C) (Figure 1) 

and dominant genotype (CC+CA) (Figure 2) frequency among general population significantly 

correlates with EC incidence (rs=0.518, p=0.033 and rs=0.58, p=0.015 respectively) (Table 3). 

Performing linear regression analysis, it was found that C allele frequency may explain 25% and 

CC+CA genotype frequency ï 31% of the EC incidence variability among different populations 

(R
2
=0.25 and R

2
=0.31 respectively). 
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Figure 1. Variation rs727479 C allele frequency correlation with EC incidence 

 

Figure 2. Variation rs727479 CA+CC genotype frequency correlation with EC incidence 

 

There has been found weak negative correlation between EC incidence among different 

populations and HNF1B gene variations rs7501939 and rs4430796 allelic, dominant and recessive 

genotype frequencies in our study, although this correlations was not statistically significant 

(p>0.05) (Table 3). 
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Table 3. Variations rs727479, rs7501939 and rs4430796 correlation with endometrial cancer 

age standardized rate among different populations 

 

Genetic allelic variation 
Type of 

inheritance 

Analyzed allele/genotype 

frequency 
r s P value 

rs727479. CYP19A1 

Allelic  C 0.518 0.033 

Dominant CC+CA 0.580 0.015 

Recessive CC 0.389 0.123 

rs7501939. HNF1B 

Allelic  T -0.162 0.535 

Dominant TT+CT -0.053 0.841 

Recessive TT -0.166 0.525 

rs4430796. HNF1B 

Allelic  G -0.131 0.615 

Dominant GG+AG -0.038 0.885 

Recessive GG -0.161 0.538 

 

Discussion 

Endometrial cancer predominantly affects women in post-menopausal age ï approximately 

90% of EC cases are more than 50 years old (Allen et al. 2008). 

Endometrial cancer is estrogen dependent and frequently is associated with endometrial 

hyperplasia. Endometrial hyperplasia is caused by increased levels of estrogens and/or decreased 

level of progesterone (Silverberg et al. 2003). Prolonged increased levels of estrogens, which is 

observed in patients with anovulation (for example in polycystic ovarian syndrome), obesity 

(adipose tissue is a source of estrogens), estrogen-only postmenopausal hormone use or late age at 

menopause significantly increase risk of endometrial cancer development (Beral et al. 2005), so 

candidate genes for EC could be also genes, which encoded proteins are involved in sex hormone 

metabolism.  

The CYP19A1 gene encodes an enzyme ï aromatase, which converts a class of hormones 

called androgens into different types of estrogens (for example estradiol) and is responsible for the 

estrogen production after menopause. Several case-control studies have shown CYP19A1 gene 

variations (including rs727479) association with risk of developing estrogen dependent cancers ï 

endometrial, ovarian and breast cancers (Goodman et al. 2008; Low et al. 2010; Setiawan et al. 

2009). Thompson with colleagues performing meta-analysis and replication study of CYP19A1 

variation association with risk of developing EC found that rs727479 variation is associated with 

EC on genome-wide significant level. The rs727479 variations A allele increased odds of 

developing EC by 1.15. Using Mendelian randomization approach Thompson with colleagues in 

their study proven that variations rs727479 A allele increases risk of EC by increasing estrogen 

level (Thompson et al., 2016). Variation rs727479 in located in the second intron of CYP19A1 and 

cause altered binding of transcription factors, possibly influencing the expression of the enzyme 

(ENCODE Project Consortium 2012). Our results are controversial with previous studies because 

variations rs727479 allele C, but not A allele is associated with increased incidence of EC among 
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included into the study populations. We hypothesize that this difference could occur because 

previous studies focused mostly on Caucasian populations (Cheng et al., 2015). Our study included 

17 different populations from 5 superpopulations (East Asian, European, American (native), South 

Asian, African). When we restricted analysis to European populations only, we have found that A 

allele weakly correlated with increased risk of EC, but this association was not statistically 

significant. Explanations for this discordance of the variations effect among populations could be 

various. One of the main reasons for possible difference we should consider is that our study is 

correlation, not case-control study. It is known that CYP19A1 gene same variations discrete alleles 

could cause same effects on phenotype by combining with other variations into different haplotypes 

(Cai et al. 2008). And distinct effect of the rs727479 variations on different population could be 

explained by different genetic structure of each population and different haplotypes occurrence 

respectively. Also, the effects of CYP19A1 gene could be influenced and modified by the 

environmental factors, for example obesity (Schmandt et al. 2011; Setiawan et al. 2009). Our study 

controlled only the effect of age on EC development, but because of the design of the study we 

cannot control other factors as obesity, estrogen use after menopause etc. 

Other gene of interest is HNF1B gene, which encodes transcription factor ï hepatocyte 

nuclear factor-1 ɓ (HNF1B) that is involved in normal mesodermal and endodermal tissue 

development, including Mullerian duct and uterus (Kato et al. 2009). Previous genome-wide 

association studies (GWAS) have discovered that HNF1B gene variants rs4430796 and rs7501939 

are associated with decreased risk to develop prostate cancer in men and endometrial cancer in 

women (Setiawan et al. 2012; Waters et al. 2009). The pathway of HNF1B gene and its variations 

in development of EC is not discovered yet (Mandato et al., 2015). Our results show HNF1B gene 

variations correlation with decreased EC ASR which is consonant with previous studies (Mandato 

et al. 2015; Setiawan et al. 2012). Correlation with EC incidence was weak and not statistically 

significant, most likely due to small number of populations available as well as our study is 

correlation study, but previous studies were case-control. 

Further EC case-control studies in different populations are necessary to confirm our finding. 

Conclusions 

1. CYP19A1 gene variation rs727479 C allele and CC+CA genotype frequency are correlated with 

EC incidence among different populations. 

2. Diverse occurrence of variation rs727479 C allele and CC+CA genotypes could clarify the 

variability of EC incidence among different populations. 

3. HNF1B gene variations rs4430796, rs7501939 were not significantly associated with EC 

incidence among different populations. 
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Abstract 

Patientsô level of knowledge of state-funded screening programs in family physicianôs practice 

Introduction. Screening tests have been shown to find cancer early and to reduce the risk of dying from cancer. In 

Latvia from 2000 - 2015 registered oncological patients had increased. At the end of year 2015 was registered 74540 

patients with oncology.              

Aim. To evaluate respondentsô knowledge about screening and the reasons for non-use screening.                                            

Materials and methods. A cross-sectional study using a survey of family physicianôs patients. Responded data was 

summarized and processed with IBM SPSS 23 descriptive and analytical statistics.                                               

Results. In this study are used 102 patient survey data, at age group from 50 to 74 years. 67 % (n = 68) from of overall 

respondents were women, and 33 % (n = 34) of respondents were men. 35 % of respondents visited family doctor 5 to 

10 times per year, 29 % - 2-5 times per year, 19 % - more than 10 times per year and 17 % - once per year. Knowledge 

about screening programs of all respondents: 21 % (n = 21) rated it as good, 26 % (n = 27) rated it as bad and 53 % 

(n=54) rated it as average. 49 % of respondents said that screening includes colorectal cancer test, 65 % that screening 

includes cervical cancer test, and 62 % noted that screening includes mammography. Respondents identified the 

following reasons why they cannot use screening: 22 % lack of informative material, 11 % fear that diagnosed 

oncology, 14 % do not feel that this is important, another 53 % of respondents always use screening. Correlation was 

found between the number of family doctor visit per year and respondentôs knowledge about screening programs (p = 

0.015, r = 0.24).  

Conclusion. Despite the increased number of health improvement campaigns, lack of knowledge about screening 

programs still exists. The results show that half of respondents still do not use screening. Population health and 

knowledge can be improved by regular health check through family physician. 

 

Kopsavilkums 

Pacientu zinǕġanu lǭmenis par valsts organizǛtiem vǛģa skrǭningiem ǥimenes Ǖrstu praksǛ 

Ievads. Skrǭninga testi palǭdz atklǕt agrǭni audzǛju un samazina risku nomirt ar audzǛju. LatvijǕ no 2000. lǭdz 

2015.gadam reǥistrǛto onkoloǥisko pacientu skaits ir pieaudzis. 2015.gada nogalǛ bija reǥistrǛti 74 540 pacienti ar 

onkoloǥiju.  

MǛrǵis. IzvǛrtǛt respondentu zinǕġanas par skrǭningiem un iemeslus, kǕpǛc tos neizmanto. 

MateriǕli un metodes. ĠǵǛrsgriezuma pǛtǭjums, aptaujǕjot pacientus ǥimenes Ǖrstu praksǛs. IegȊtie dati tika apkopoti 

un apstrǕdǕti ar IBM SPSS 23 aprakstoġu un analǭtisku statistiku. 

RezultǕti. PǛtǭjumǕ tika iekǸauti 102 pacienti vecuma grupǕ no 50 ï 74 gadiem. 67 % (n=68) no visiem respondentiem 

bija sievietes un 33 % (n=34) no respondentiem bija vǭrieġi. 35 % no visiem respondentiem apmeklǛ ǥimenes Ǖrstu 5 

lǭdz 10 reizes gadǕ, 29 % apmeklǛ 2-5 reizes gadǕ, 19 % vairǕk kǕ 10 reizes gadǕ un 17 % - vienu reizi gadǕ. ZinǕġanas 

par skrǭningu programmǕm no visiem respondentiem: 21 % (n=21) novǛrtǛja kǕ labas, 26 % (n=27) novǛrtǛja kǕ sliktas 

un 53 % (n=54) novǛrtǛja kǕ vidǛjas. 49 % no respondentiem apgalvo, ka skrǭningos ietilpst kolorektǕlǕ vǛģa tests, 65 

% - ka skrǭningos ietilpst dzemdes kakla vǛģa tests, un 62 % atzǭmǛja, ka skrǭnings ietver mammogrǕfiju. Respondenti 

norǕdǭja sekojoġus iemeslus, kǕpǛc neveic skrǭningu: 22 % - trȊkst informatǭvo materiǕlu, 11 % - bailes, ka atklǕs 

audzǛju, 14 % - neġǵiet svarǭgs, un pǕrǛjie 53 % no viesiem respondentiem veic skrǭningu. Tika atrasta korelǕcija starp 

vizǭġu skaitu pie ǥimenes Ǖrsta un respondentu zinǕġanǕm par skrǭninga programmǕm (p=0.015; r=0.24). SecinǕjumi. 

Neskatoties uz pieaugoġo veselǭbas uzlaboġanas kampaǺu skaitu, tomǛr joprojǕm pastǕv nepietiekamas zinǕġanas par 

skrǭninga programmǕm. RezultǕti rǕda, ka puse no respondentiem joprojǕm neizmanto skrǭningu. PopulǕcijas veselǭba 

un zinǕġanas varǛtu uzlabot ar regulǕrǕm veselǭbas pǕrbaudǛm pie ǥimenes Ǖrsta. 

 

Introduction  

Screening tests have been shown to find cancer early and to reduce the risk of dying from it. 

In the last years morbidity and mortality rates of cancer had been increased, especially of high ratio 

in late-stage cases in Latvia. From the year 2000 to 2015 the number of registered oncological 
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patients had increased in Latvia. At the end of the year 2015 there were 74540 patients registered 

with oncology (SPKC 2017). 

Three state-funded screening programs have been created in Latvia since 2009. Screening 

programs includes: breast cancer screening, cervical cancer screening and colorectal cancer 

screening. Breast cancer screening includes mammography and it is offered once every two years 

for women who are 50 to 69 years old. Cervical cancer screening includes cervical cytology 

examination and it is offered once every three years for women who are 25 to 70 years old. 

Colorectal cancer screening includes fecal occult blood test and it is offered once every year for 

man and women who are 50 to 74 years old (VMNVD 2017). 

In Latvia 2015, cervical cancer was in the 9th place, breast cancer was in the 1st place among 

all types of cancer in women and colorectal cancer was in the 3rd place among all types of cancer in 

both sexes. Since 2009 about 120 women in Latvia die from cervical cancer every year, from breast 

cancer approximately 435 women and 703 people died from colorectal cancer (SPKC 2017). 

Mortality rates show that early cancer detection and prevention capabilities are incompletely used in 

Latvia. 

Cancer screening programs are secondary prevention, and their aim is to discover pathogenic 

states, lowering mortality of cancers and costs of treatment and rehabilitation and improving 

population health (Timmer et al. 2002, 19-21). In best cases, when people are using regularly 

screenings, the disease should be detected at early stage, then early treatment can stop or at least 

slow the progress of disease and possible impairment or disability (Timmer et al. 2002: 19-21). 

Screening tests characterize sensitivity, specificity, positive predictive value, and negative 

predictive value and all of them measure test performance (DeVita et al. 2015: 370).  

Timely diagnosis of cancer in most cases, patients can be completely cured of cancer. 

Screening is meant for health improvement to overall population. 

Aim 

First of all, to determine peopleôs knowledge about screening programs. Secondly, to 

determine how often people visit their general practitioners and whether there is statistically 

significant correlation between visits and patientsô knowledge about screening programs. In this 

study, we want to pay attention to reasons why people are not using state funded screenings as 

much as they should, thereby it would give ideas how to improve usage of screenings. 

Material and Methods 

This is a quantitative, cross-sectional, retrospective study. Data registration form was 

developed and survey method was used for data collection. The study included 102 patientsô 

questionnaires from two family physicianôs practices. Nameless patient registration and numbering 
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were used. Patients were selected according to the Latvian organized cancer screening programs at 

age group from 50 to 74 years. 

Research data was summarized and processed with IBM SPSS version 23 and Microsoft 

Excel 2013 software. Descriptive statistics, such as frequency and percentage, were applied. 

Pearson correlation test was used to detect possible correlation (p value <0.05 was accepted as 

statistically significant). 

Results 

The study included 102 patientôs survey data, 67 % (n = 68) from overall respondents were 

women, and 33 % (n = 34) of respondents were men. The age of patients ranged from 50 to 74 

years, average age ï 60.95 Ñ 6.59. 

35 % of respondents visited family doctor 5 to 10 times per year, 29 % 2-5 times per year, 

19 % - more than 10 times per year and 17 % - once per year. Knowledge about screening programs 

of all respondents was as follow: 21 % (n = 21, 6 % were men and 15 % women) rated it as good, 

26 % (n=27, 15 % were men and 11 % women) rated it as bad and 53 % (n=54, 13 % were men and 

40 % women) rated it as average (Figure 1).  

 

 

Figure 1. Patientsô level of knowledge of state-funded screening 

 

Only 49 % of respondents said that screening includes colorectal cancer test, 65 % that 

screening includes cervical cancer test and 62 % noted that screening includes mammography 

(Figure 2). 
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Figure 2. Patientsô knowledge about state-funded cancer screening programs in Latvia 

 

Respondents identified the following reasons why they cannot use screening: 22 % it is lack 

of informative material, for 11 % - fear from diagnosed oncology, 14 % - do not feel that it is 

important, another 53 % of respondents always use screening. The patients noted that a screening 

system is needed (98%) and patientsô mood after the screening is completed was mostly positive 

(84%). Correlation was found between the number of visits to a family doctor per year and 

respondentsô knowledge about screening programs (p = 0.015, r = 0.24). 

Discussion 

Currently, there are all of the necessary diagnostic and treatment facilities to be able to detect 

early precancerous conditions and cancer in Latvia. There are all of the elements for better 

outcomes in Latvia. 

More than a half of European countries have developed guidelines and recommendations for 

each cancer screening program separately, unfortunately in Latvia, these guidelines still do not 

exist. Level of patientsô awareness, of state-funded, fully compensated cancer screening tests 

influences the frequency of use of them. Target population involvement must be at least 75 % to 

provide well-organized and effective cancer screening. Cancer screening programs in Latvia have 

been working for 8 years and the results of population involvement for 2015 are as follows: cervical 

cancer screening was undergone only by 25 % of people, breast cancer screening only ï 34,9 % and 

colorectal cancer screening ï only 10,9 % (VMNVD 2017). 

Study ĂKnowledge and attitudes of primary healthcare patients regarding population-based 

screening for colorectal cancerò of Ramos et al., (2011) ï showed that patients not only care about 

their health, but also believe in advice received from doctors and nurses to take a screening test: of 

all respondents that answered, 72.1% were women and 69% were men (Ramos et al. 2011). This 

supports the findings, that for patients it is important, how primary health care providers 

communicate with them. Most mentioned reason for not doing fecal occult blood test is that patients 
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fear to have a cancer, where 42.5% women and 24.1% men mentioned that reason (Ramos et al. 

2011). Comparison to our study, reason not doing screening 11% of all respondents, either men and 

woman, fear that diagnosed oncology. 

Most common reasons for declining mammography amongst women in study in Georgia 

Region, were: Ămammography hurtò, ĂNo one in my family has breast cancerò, Ă I`m too young/old 

to get breast cancerò, Ă Having too many mammograms can cause breast cancerò, ĂI don`t have time 

to get mammogramò, ĂMy breasts are too small to get mammogramò, ĂI am confused about how 

often I should get a mammogramò (NCBI 2005). Common reasons for not doing cervical cancer 

screening amongst women are embarrassment at exposing private parts, other reason is pain, 

because they experience painful test in the past and less common reasons are mistakenly believing 

that cervical cancer is not relevant to them and they do not realise importance of regular screening 

(HO 2015). Most of those reasons indicate about lack of information and therefore knowledge isnôt 

good as should be. Our study revealed that 22% of all respondentôs lack of informative material and 

14% - do not feel that this is important. 

General practitioners have an important role ī women are more likely to attend for screening 

if they have discussed it with their general practitioner (Simon, C. et al. 2002). It is necessary to 

promote the fact that each patient once a year obligatory needs to visit his general practitioners. 

General practitioners should follow registered patients in their practices who do not use cancer 

screening programs. Health improvement campaigns activity need to be long-term. In our study 

there were found correlation between the number of family doctor visit per year and respondents 

knowledge about screening programs (p =0.015; r = 0.24), respectively, the more visits patients 

make to their general practitioner, the bigger possibility is that there would be a conversation about 

screening including more information about it. 

Conclusions 

Despite the increased number of health improvement campaigns, lack of knowledge about 

screening programs still exists. The results show that half of respondents still do not use screening. 

On average, the main reasons why patients do not use cancer screening, is lack of informative 

material and fear of diagnosed oncology.  
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Abstract 

Analysis of patients with pure gonadal dysgenesis 

Key words: 46,XY, female, primary amenorrhea, gonadoblastoma 

Pure gonadal dysgenesis or Swyer syndrome is a rare genetic disorder characterized by 46,XY karyotype and female 

phenotype. Patients with pure gonadal dysgenesis have increased risk for the development of malignant tumors. 

The aim of the study was obtain and analyze data of patients with pure gonadal dysgenesis in 20 year period. 

In a retrospective study data about 37 patients were selected from the registry of the Citogenetics laboratory and 

Children`s Clinical University Hospital between 1996 and 2016. Patients with mixed or partial gonadal dysgenesis 

(46,XY/45,X) were excluded. The clinical information of the investigation and treatment was available in 15 cases. 

Data was analyzed using MS Excel and SPSS Statistics program 22.0. 

In all 37 cases was laboratory determined karyotype analysis. 97.3% (n=36) of women were confirmed with 46, XY 

karyotype, 2.7% (n=1) with karyotype 47, XY + 21. 

The avarage age of the patients at the time of diagnosis was 15.4 Ñ 8.0 years. The study of 15 cases showed that 53.3% 

(n=8) were investigated for primary amenorrhea and incomplete development of secondary sexual characteristics, 

33.3% (n=5) with abdominal pain and lower abdominal mass, 13.3% (n=2) were diagnosed at birth.  

80% of patients (n=12) was performed gonadectomy. In two cases gonadectomy was made 7.3 and 5.3 years after 

diagnosis. In one case karyotype analysis was performed 11 years after ovarian tumor (dysgerminoma) treatment. 

Histological examination showed gonadoblastoma in four cases, dysgerminoma in three cases, gonadoblastoma with 

dysgerminoma in two cases, teratoma in one case. 

Early diagnosis is necessary to decrease the risk of malignancy that can develop at an early age. The study showed the 

median time between diagnosis and gonadectomy was suboptimal. In most of cases, histology showed malignancy. 

Further studies of this rare genetic disorder should be performed. 

 

Kopsavilkums 

Pacientu analǭze ar pilnu gonǕdu disǥenǛzi 

AtslǛgvǕrdi: 46,XY, sieviete, primǕra amenoreja, gonadoblastoma 

Pilna gonǕdu disǥenǛze jeb Svaira sindroms ir reta ǥenǛtiska slimǭba, kuru raksturo 46,XY kariotips un sievietes 

fenotips. PacientǛm ar pilnu gonǕdu disǥenǛzi ir paaugstinǕts Ǹaundabǭdu audzǛju attǭstǭbas risks.  

Darba mǛrǵis bija iegȊt un analizǛt datus par pacientiem ar pilnu gonǕdu disǥenǛzi 20 gadu periodǕ. 

RetrospektǭvǕ pǛtǭjumǕ dati par 37 pacientiem tika iegȊti no CitoǥenǛtikas laboratorijas reǥistra un BǛrnu klǭniskǕs 

universitǕtes slimnǭcas laika periodǕ no 1996. lǭdz 2016. gadam. Pacienti ar jauktu vai daǸǛju gonǕdu disǥenǛzi 

(46,XY/45,X) tika izslǛgti no pǛtǭjuma. KlǭniskǕ informǕcija par izmeklǛġanu un ǕrstǛġanu bija pieejama 15 gadǭjumos. 

Dati tika analizǛti, izmantojot MS Excel un SPSS statistikasprogrammu 22.0. 

Visos 37 gadǭjumos laboratoriski tika veikta kariotipa analǭze. 97.3% (n=36) gadǭjumu sievietǛm tika apstiprinǕts 

46,XY kariotips, 2.7% (n=1) gadǭjumu ar kariotipu 47, XY + 21. 

VidǛjais pacientu vecums diagnozes noteikġanas brǭdǭ bija 15.4 Ñ 8.0 gadi. No 15 gadǭjumiem, pǛtǭjums parǕdǭja, ka 

53.3% (n=8) gadǭjumu pacientes tika izmeklǛtas ar primǕru amenoreju un sekundǕro dzimumpazǭmju trȊkumu, 33.3% 

(n=5) ar sǕpǛm vǛderǕ un veidojumu vǛdera lejasdaǸǕ, 13.3% (n=2) tika diagnosticǛti uzreiz pǛc dzimġanas. 

80% no pacientǛm (n=12) tika veikta gonǕdektomija. Divos gadǭjumos gonǕdektomija tika veikta 7.3 un 5.3 gadus pǛc 

diagnozes uzstǕdǭġanas. VienǕ gadǭjumǕ kariotipa analǭze tika veikta 11 gadus pǛc olnǭcu audzǛja (disgerminomas) 

ǕrstǛġanas. HistoloǥiskǕ izmeklǛġana uzrǕdǭja gonadoblastomu ļetros gadǭjumos, disgerminomu trijos gadǭjumos, 

gonadoblastomu ar disgerminomu divos gadǭjumos, teratomu vienǕ gadǭjumǕ.  

Agrǭna diagnoze ir nepiecieġama, lai mazinǕtu Ǹaundabǭgo audzǛju risku, kas var attǭstǭties agrǭnǕ vecumǕ. PǛtǭjums 

parǕdǭja, ka vidǛjais laika periods starp diagnozi un gonǕdektomiju bija suboptimǕls. VairumǕ gadǭjumu histoloǥiskǕ 

izmeklǛġana uzrǕdǭja malignitǕti. NǕkotnǛ ir jǕveic papildus pǛtǭjumi par ġo reto ǥenǛtisko slimǭbu. 

 

Introduction  

Gonadal dysgenesis is a unique subset of disorders of sexual development (DSD), a condition 

in which gonadal development is interrupted leading to gonadal dysfunction (McCann-Crosby et al. 

2014). Since the first description of pure gonadal dysgenesis or Swyer syndrome in 1955, a number 
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of cases have been reported, but no large series exist in the literature. The exact incidence of the 

condition is unknown but can be estimated at 1:80 000 births (Michala et al. 2008). 

Pure gonadal dysgenesis is characterized by a 46,XY karyotype, normal female external 

genitalia, completely undeveloped streak gonads and presence of normal Mullerian structures 

(uterus, fallopian tubes and vagina). These individuals are typically raised as females and have a 

female gender identity (Machado et al. 2014). The condition usually first becomes apparent in 

adolescence with delayed puberty and amenorrhea due to the fact that the gonads have no hormonal 

or reproductive potential (Michala et al. 2008). 

This condition is thought to be caused by a mutation in the DNA-binding region of the SRY 

(sex determining region Y) gene in 10-20% of cases, but there are other genes involved in sex 

determination that have been identified in the past years. The risk of developing a gonadal tumor 

can be as high as 30%-40% and can occur during childhood or adolescence. Bilateral gonadectomy 

should be performed once the diagnosis is made, preferably by laparoscopy (Nunes et al. 2014). The 

most common tumor involved in this condition is gonadoblastoma, dysgerminoma and embryonal 

carcinoma (Azidah et al. 2013). 

Affected individuals usually begin hormone replacement therapy during adolescence to 

induce menstruation and development of female secondary sex characteristics such as breast 

enlargement and body hair. This therapy also helps prevent reduced bone density (osteopenia). 

Women with this disorder do not produce eggs, but may be able to become pregnant with a donated 

egg or embryo (Machado et al. 2014). 

The aim of the study was to obtain and analyze data of patients with pure gonadal dysgenesis 

in 20 year period, and show the importance of early diagnostics that decrease the chance of 

developing life threatening complications. 

Material and methods 

In a retrospective study data about 37 patients with a suspected disorder of sex development 

(46,XY) were selected from the registry of the Citogenetics laboratory and Children`s Clinical 

University Hospital between 1996 and 2016. Patients with mixed or partial gonadal dysgenesis 

(46,XY/45,X) were excluded. The clinical information of the investigation and treatment was 

available in 15 cases. Data was obtained from the registry of the Citogenetics laboratory, Children`s 

Clinical University Hospital Oncohematological department registry, electronic database, medical 

and ambulatory cards. All data were collected and analyzed with MS Excel 2010 and IBM SPSS 

Statistics program 22.0. The necessary calculations were made using descriptive statistical methods. 

Study have been approved by RSU Ethics Committee. 
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Results 

In all 37 cases was laboratory determined karyotype analysis. 97.3% (n=36) of women were 

confirmed with 46, XY karyotype, 2.7% (n=1) with karyotype 47, XY + 21 (Down syndrome). The 

youngest patient was diagnosed a few days after birth, the older woman was 32 years old. The 

avarage age of the patients at the time of diagnosis was 15.4 Ñ 8.0 years (Figure 1).  

 

 
 

Figure 1. Age distribution of patiens suspected with 46,XY disorder of sex development 

 

The study of 15 cases showed that 53.3% (n=8) were investigated for primary amenorrhea 

and incomplete development of secondary sexual characteristics, 33.3% (n=5) with abdominal pain 

and lower abdominal mass, 13.3% (n=2) were diagnosed at birth. The average age of patients was 

12.7 years, range from birth to 24 years. 33.3% (n=5) were tested for SRY gene mutation (Yp11.3) 

with FISH method - the result was negative in all cases. 

Bilateral gonadektomy was chosen for 80% of patients (n=12). Patient's surgical management 

will be performed in 13.3% (n=2) of cases. In 6.7 % (n=1) data were not available. The median time 

between diagnosis and gonadectomy was 0.4 Ñ 4.3 years.  

As can be seen in figure 2, in two cases gonadectomy have been made 7.3 and 5.3 years after 

diagnosis respectively. In one case karyotype analysis was performed 11 years after ovarian tumor 

(dysgerminoma) treatment (showed as a negative time period).  
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Figure 2. Distribution of patiens acording to time between diagnosis and gonadectomy 

 

Histological examination showed gonadoblastoma in four cases, dysgerminoma in three 

cases, gonadoblastoma with dysgerminoma in two cases, teratoma in one case. In some cases 

laboratory data showed increased serum concentrations of alpha-fetoprotein (AFP), luteinizing 

hormone (LH), follicle-stimulating hormone (FSH). Hormone replacement therapy was used in 

40% (n=6) of cases, adjuvant chemotherapy according to MAKEI protocol in 20% (n=3). 

Discussion 

In recent years, considerable progress has been made in our knowledge and management of 

disorders of sex development. As a consequence, it is expected that in the near future, this will lead 

to considerable changes in the management of patients with pure gonadal dysgenesis (Cools et al. 

2009). Early diagnosis is important for a number of reasons: firstly, because of the risk of gonadal 

malignancy; secondly, early institution of hormonal therapy is vital for the induction of puberty; 

thirdly, HRT is required to prevent osteoporosis (Azidah et al. 2013). Survival rate is 90-100% in 

cases diagnosed in the early stages but decreases to 54% in those diagnosed in the advanced stages 

(Machado et al. 2014). 

This study shows that most of the women were investigated for primary amenorrhea and 

incomplete development of secondary sexual characteristics and suspected of neoplastic 

transformations. In some cases delayed diagnosis and management was identified. The streak 

gonads should be removed shortly after diagnosis, regardless of age. The median time between 

diagnosis and gonadectomy was 0.4 Ñ 4.3 years. In most cases, was performed bilateral 

gonadectomy. 
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A study by Michala et al. also shows that many women experienced delay in reaching 

accurate diagnosis, as well as inefficient management. The diagnosis of Swyer syndrome was often 

reached several years after the presentation to their general practitioners (Michala et al. 2008). It is 

suggested that health professionals should update their scientific knowledge and be aware of sexual 

development disorders (Azidah et al. 2013) 

Early diagnosis and treatment could help these patients have a normal sex life, reduce 

emotional trauma can provide the preservation of fertility and improve patient survival (Karimian et 

al. 2010; Da Silva Riosa et al. 2015). 

Conclusions 

1. Early diagnosis of pure gonadal dysgenesis (Swyer syndrome) is necessary in view of the risk 

of malignancy that can develop at an early age.  

2. The study showed the median time between diagnosis and gonadectomy was suboptimal.  

3. In most of cases, histology showed malignancy. 

4. In some cases diagnosis of syndrome was made only after development of malignant process. 

5. Further studies of this rare genetic disorder should be performed. 

 

References 

Mc Cann-Crosby B., Mansouri R., E Dietrich J., B McCullough L., Sutton V.R., G Austin E., 

Schlome B., R Roth D., Karaviti L., Gunn S., Hicks M.J., G Macias C. 2014. State of the art review 

in gonadal dysgenesis: challenges in diagnosis and management. International Journal of Pediatric 

Endocrinology, Vol.4, pp. 1ï17. 

Michala L., Goswami D., Creighton S. M., Conwaya G. S. 2008. Swyer syndrome: presentation and 

outcomes. An International Journal of Obstetrics and Gynaecology, 115: 737ï741. 

Machado C., Pereira A., Cruz J. M., Cadilhe A., Silva A., Pereira A. 2014. A novel SRY nonsense 

mutation in a case of Swyer syndrome. Journal of Pediatric and Neonatal Individualized Medicine, 

Vol. 3(1), pp. 1ï4. 

Nunes E., Rodrigues C., Geraldes F., Aguas F. 2014. Differentiating Swyer Syndrome and 

Complete Androgen Insensitivity Syndrome: A Diagnostic Dilemma. Journal of Pediatric and 

Adolescent Gynecology, June, Vol. 27(3), pp. e67ï8. 

Azidah AK, Nik Hazlina NH, Aishah MN. 2013. Swyer syndrome in a woman with pure 46, XY 

gonadal dysgenesis and a hypoplastic uterus. Malaysian Family Physician, Vol. 8(2), pp. 58-61. 

Cools M., Looijenga L. H. J., Wolffenbuttel K. P., Drop S. L. S. 2009. Disorders of sex 

development: update on the genetic background, terminology and risk for the development of germ 

cell tumors. World Journal of Pediatrics, June, Vol. 5(2), pp. 93ï102. 

Karimian N., Ghadakzadeh S., Eshraghi M. 2010. Swyer syndrome in a woman with pure 46,XY 

gonadal dysgenesis and a hypoplastic uterus: a rare presentation. Fertility and Sterility, January, 

Vol. 93(1), pp. 267. e13-14. 

Da Silva Rios S., Monteiroa I. C., Braz dos Santosa L. G., Caldasa N. G., Rios Chena A. C., Rios 

Chena J., Camargo Silvab H. S. 2015. A Case of Swyer Syndrome Associated with Advanced 

Gonadal Dysgerminoma Involving Long Survival. Case Reports in Oncology, Vol. 8, pp. 179ï184. 

 



DAUGAVPILS UNIVERSITƐTES 59. STARPTAUTISKƐS ZINƐTNISKƐS KONFERENCES PROCEEDINGS OF  

RAKSTU KRƐJUMS THE 59th INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY  

 

230 

PUERPERAL WOMENôS OPINIONS OF NECESSITY TO TALK 

WITH GYNECOLOGIST AB OUT THEIR SEXUAL LIF E 
 

Gita Jansone
1
, Ieva Briedǭte

1,2,3
 

1 
Rǭga StradiǺġ University, Dzirciema street 16, Riga, Latvia, LV -1007 

 jansone.gita@gmail.com, dr.briedite@gmail.com  
2 
Rǭga Maternity Hospital, Miera street 45, Riga, Latvia, LV ï 1013 

dr.breidite@gmail.com 
3 
Capital Clinic Riga, Duntes street 15a, Riga, Latvia, LV ï 1005 

dr.briedite@gmail.com 

 
Abstract 

Puerperal womenôs opinions of necessity to talk with gynecologist about their sexual life 

Key words: Pregnancy, childbirth, sexual life, gynecologist advice 

Introduction:  Studies have confirmed that the most of the pregnant women feel the need for reliable information about 

sexual activity during pregnancy. Problem is that they rarely find the opportunity to discuss this issue with their 

physicians. 

Aim:  The aim of this study is to collect and analyze the information given by patients in postpartum units in the 

Maternity Department about their opinions of necessity to talk with gynecologist about sexual life in pregnancy and 

postpartum period. 

Materials and methods: Cross-sectional study was carried out, involving 351 women in postpartum period in Riga 

Maternity Hospital. Data were collected from August 2016 until December 2016, using patient questionnaires. The data 

were analyzed by Microsoft Office Excel and Statistical Package for the Social Sciences (SPSS). 

Results: Research included 351 women at a mean maternal age of 30 years (SD 5.1; range, 18ï43 years). 92% (n=323) 

had coitus during pregnancy and 8% (n=28) did not have coitus during pregnancy. 49.6% (n=174) of the pregnant 

women got advice from gynecologist about their sexual life during pregnancy, but 50.4 % (n=177) did not get advice 

from gynecologist. 26.2% (n=92) of participants would want to talk generally about sexual life, but 73.5% (n=258) 

would not. 

Conclusion: Most of the women are sexually active during pregnancy. Our study confirmed that the more important 

sexual life is to woman, the more is she willing to talk about it with her physician. 

 

Kopsavilkums  

NedǛǸnieļu viedokǸi par nepiecieġamǭbu runǕt ar ginekologu par seksuǕlo dzǭvi 

AtslǛgvǕrdi: GrȊtniecǭba, dzemdǭbas, seksuǕlǕ dzǭve, ginekologa ieteikumi 

Ievads: LiteratȊras avoti liecina, ka sievietes izjȊt nepiecieġamǭbu pǛc uzticamas informǕcijas par seksuǕlo dzǭvi 

grȊtniecǭbas laikǕ. DiemģǛl sievietǛm reti ir iespǛja pǕrrunǕt ġo tematu ar Ǖrstu.  

MǛrǵis: Apkopot un analizǛt nedǛǸnieļu sniegtos viedokǸus par nepiecieġamǭbu runǕt ar ginekologu par seksuǕlo dzǭvi 

grȊtniecǭbas laikǕ. 

MateriǕli un metodes: Veikts aprakstoġa tipa ġǵǛrsgriezuma pǛtǭjums, izmantojot anketǛġanas metodi. PǛtǭjums veikts 

Rǭgas Dzemdǭbu namǕ MǕtes un bǛrna aprȊpes nodaǸǕ, pǛtǭjums notika laika posmǕ no 2016. gada augusta lǭdz 2016. 

gada decembrim. PǛtǭjums saskaǺots Rǭgas StradiǺa universitǕtes ǚtikas komitejǕ. Datu statistiskajai analǭzei tika 

izmantots Microsoft Office Excel un Statistical Package for the Social Sciences (SPSS). 

RezultǕti: PǛtǭjumǕ piedalǭjǕs 351 sieviete. NedǛǸnieļu vidǛjais vecums bija 30 gadi (SD 5,1; vecuma diapazons 18 ï 

43 gadi). 92% (n=323) sievieġu bija seksuǕli aktǭvas grȊtniecǭbas laikǕ, bet 8% (n=28) nebija seksuǕli aktǭvas. 49,6% 

(n=174) sievieġu saǺǛma ieteikumus par seksuǕlo dzǭvi grȊtniecǭbas laikǕ no ginekologiem, bet 50,4 % (n=177) 

ieteikumus no ginekologiem nesaǺǛma. 26,2% (n=92) vǛlǛtos apspriest jautǕjumus par seksuǕlo dzǭvi ar savu 

ginekologu, bet 73,5% (n=258) sievieġu nevǛlǛtos apspriest jautǕjumus par seksuǕlo dzǭvi. 

SecinǕjumi: LielǕkǕ daǸa sievieġu ir seksuǕli aktǭvas grȊtniecǭbas laikǕ. Ja sievietǛm ir nozǭmǭga seksuǕlǕ dzǭve, tad 

viǺam ir lielǕka vǛlme runǕt par to ar savu ginekologu, dzemdǭbu speciǕlistu. 

 

Introduction  

Sexuality is an important component of health and well-being in a woman's life. Sexual 

behavior, which is influenced by biological, psychological, and social factors, modifies as 

pregnancy progresses. (Hsin-Li Liu et. al. 2013). Sexual health today is widely understood as a 

state of physical, emotional, mental and social wellbeing in relation to sexuality. It encompasses not 
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only certain aspects of reproductive health ï such as being able to control oneôs fertility through 

access to contraception and abortion, and being free from sexually transmitted infections (STIs), 

sexual dysfunction and sequelae related to sexual violence or female genital mutilation ï but also, 

the possibility of having pleasurable and safe sexual experiences, free of coercion, discrimination 

and violence. Indeed, it has become clear that human sexuality includes many different forms of 

behavior and expression, and that the recognition of the diversity of sexual behavior and expression 

contributes to peopleôs overall sense of well-being and health. (WHO 2015). Complications 

associated with each mode of delivery are related to mothersô pain, physical functioning, and 

freshness. All of the mentioned factors, as well as the way of an individualôs living, can be 

summarized as an individualôs quality of life. Quality of life is an extensive and intricate concept, 

which has mingled with an individualôs physical health, mental state, independence, social contacts, 

and personal beliefs. Childbirth affects mothers remarkably. After the postnatal period, the mother's 

quality of life is under the influence of medical, psychological, and social factors, associated with 

childbirth (such as motherôs age, physical health during the prenatal period, beliefs, interests, and 

temperaments). Traditionally, the postnatal period is believed to last for six months; however, 

longitudinal studies, evaluating mothersô quality of life, have been indicative of physical and 

anxiety problems among 50% of women one year after delivery; even some of the symptoms 

persisted up to 18 months after c-section. (Majzoobi et. al. 2014). 

Recent studies estimate that about a third of young and middle-aged women and about half of 

older women experience some sort of sexual problems such as low desire, difficulty lubricating, 

pain during intercourse, lack of pleasure, or inability to orgasm. (Sobecki et. al. 2012). Pregnancy is 

particularly important period when this topic becomes especially sensitive. Studies have confirmed 

that the most of the pregnant women feel the need for reliable information about sexual activity 

during pregnancy. Problem is that they rarely find the opportunity to discuss this issue with their 

physicians. More often they are looking for answers on the internet, in books or asking their 

friends. (Hsin-Li Liu et. al. 2013). 

The aim of the study: To collect and analyze the information given by patients in postpartum 

units in the Maternity Department about their opinions of necessity to talk with a gynecologist 

about sexual life during pregnancy and postpartum period. 

Materials and methods 

Cross-sectional study was carried out, involving 351 women in postpartum period in Riga 

Maternity Hospital. Data were collected from August 2016 until December 2016, using patient 

questionnaires. The study was coordinated with the Ethics Committee of Riga StradiǺġ University.  

Inclusion criteria: 

- Postpartum patients 

- Agrees to participate in the study 
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Exclusion criteria: 

- Refuse from participation in the study 

- An incomplete questionnaire 

A special research questionnaire consisting of 2 socio-demographic questions and 19 

questions about pregnancy, delivery, partnerôs participation in delivery and gynecologistôs role in 

discussing questions about sexual life was created. 

The study included 351 correctly completed questionnaires. 24 patients refused to participate 

in the study, but 17 questionnaires were filled incorrectly.  

The data were analyzed by Microsoft Office Excel and Statistical Package for the Social 

Sciences (SPSS), using Chi-square test. The statistical significance was reached when p < 0,05. 

Results 

Research included 351 women at a mean maternal age of 30 years (SD 5.1; range, 18 ï 43 

years). The participants education level: 3.7% (n=13) elementary school; 14.8 (n=52) secondary 

school; 17.9% (n=63) professional school; 35.3% (n=124) bachelorôs degree; 27.6% (n=97) 

masterôs degree; 0.6% (2) doctoral degree. 52.1 % (n=183) participants reported that they were 

primiparous, and 47.9% (n=168) reported that they were multiparous. 92% (n=323) had coitus 

during pregnancy and 8% (n=28) did not have coitus during pregnancy. Frequency of coitus during 

pregnancy: 28.5% (n=100) had coitus 1-3 times a week; 9.4% (n=33) had coitus more than 3 times 

a week; 35.9% (n=126) had coitus 1 to 3 times a week; 18.2% (n=64) had coitus less than 1 time a 

month; 8.0% (n=28) hadnôt had sex during pregnancy. Importance of sexual life: 81.1% (n=285) 

was important; 0.9% (n=3) was not important; 17.9% (n=63) have not thought about that. 

Importance of sexual life during pregnancy: 43.3% (n=152) was important; 20.8% (n=73) was not 

important; 35.9% (n=126) have not thought about that. 49.6% (n=174) of the pregnant women got 

advice from gynecologist about their sexual life during pregnancy, but 50.4 % (n=177) did not get 

advice from gynecologist. 26.2% (n=92) of participants would want to talk generally about sexual 

life, but 73.5% (n=258) would not.  

A correlation between importance of sexual life and the willingness to talk about it with 

gynecologist was observed in the study - the more important sexual life is to a woman, the more is 

she willing to talk about it with her gynecologist, obstetrician, comparing with women who have 

not thought about importance of sexual life; 29% versus 13%, p=0.029.  

Discussion 

Our study showed that for most women (81.1%) sexual life is important which means that 

woman are interested in the topic of sexual life. Sexuality is a key aspect of womenôs physical and 

psychological health. Numerous studies from all over the world has shown that both patients and 

physicians face barriers in communication about sexuality. (Sobecki et.al. 2012).  
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In our study, 49.6% of the pregnant women received recommendations from gynecologist 

about their sexual life during pregnancy. In many other studies carried out abroad most 

gynecologists have said that they discuss sexual problems during pregnancy and postpartum with 

their patients sufficiently. On the other hand, two thirds of females do not remember their 

gynecologists to have done so. Also in the studies carried out abroad most of pregnant females 

would recommend a discussion on sexuality during pregnancy as a topic in an antenatal clinic. 

Almost a half of pregnant women evaluate the information received from health care providers as 

insufficient. The literature data shows that about a half of pregnant women who discuss the issue of 

sexuality during pregnancy with their health care provider have to initiate the dialog, but 

approximately one-third of women do not feel comfortable discussing this topic (Brtnicka et.al. 

2009) A study from Iran shows, that the majority of women want to discuss their sexual life with a 

professional but the problem is that they do not feel comfortable enough to initiate the conversation. 

(Babazadeh et. al. 2013). 

Our study showed that in 50.6 % of cases women did not receive any recommendations from 

their gynecologists. Similar studies have shown that many antenatal care providers are uncertain in 

the issues of sexual consulting in pregnancy, especially in a high risk. Itôs quite common to prohibit 

sexual intercourse, mainly in the case of vaginal bleeding and the risk of a preterm labor. (Brtnicka 

et. al. 2009). In our study 8% of women admitted that they werenôt sexually active during 

pregnancy, mentioning unwillingness as the most common reason not to have coitus during 

pregnancy.  

Another problem is that there are no concrete recommendations about sexual life in pregnancy 

what gynecologists could give to their patients. Dubiousness and a lack of information are the 

common reasons for avoiding this topic. Dialogues on the sexual problems are usually not included 

in a routine antenatal care; and if so, partner is not a participant in this discussion. (Brtnicka et. al. 

2009). During the visit in postpartum period gynecologists mostly talk about contraception and the 

right time to resume intercourse and rarely about possible changes or problems women might 

experience after delivery. (Barrett et. al. 2000). The medical professionals should provide 

information not only on the time of resuming sex after delivery, but also on dealing with problems 

such as vaginal dryness or pain during intercourse and on exercises improving the flexibility of 

vaginal muscles after childbirth. Another reason for this is the fact that postpartum sexual 

dysfunctions, including dyspareunia, are diagnosed in 41-83% of women 2-3 months after delivery. 

(Bien et. al. 2016). In the Taiwan study, 38.7% used the Internet to obtain information about coitus 

during pregnancy. Other information regarding this topic came from traditional sources, such as 

friends and books, rather than from newspapers or physicians. Other resources included nurses, 

healthcare providers, pregnancy manuals and discussions with postpartum women. The percentage 

of women who used these resources ranged from 35% to approximately 50% (Hsin-Li Liu et. al. 2013). 
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The transition into parenthood can be interconnected with feelings of stress, increased fatigue, 

reduced self-esteem and a significant decline in relationship quality. In a British study most couples 

were concerned about how their sexual life was going to affect the relationship once the baby was 

born. Both women and men requested more information and advice during the pregnancy about 

sexuality. Many parents felt isolated and abandoned due to having little or no information on the 

subject and this could lead to a feeling of discontent in the relationship and in some cases 

separation. Separation affects physical and mental health adversely both for parents and their 

children. (Hansson et. al. 2012). 

Conclusions 

Most of the women are sexually active during pregnancy 92%. For most of them questions 

about sexual life are topical and sexual life is important. Our study confirmed correlation between 

importance of sexual life and the willingness to talk about it with gynecologist - the more important 

sexual life is to woman, the more is she willing to talk about it with her physician. 
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Abstract 

Menôs knowledge of contraception depending on the their level of education 

Key words: Men, contraception, knowledge, education level 

Introduction:  Contraception has become a widely-discussed issue around the world. Men are used to mostly looking 

for information in media or asking their friends. 

Aim:  The aim is to find out if the menôs and womenôs knowledge of contraception depends on the level of their 

education. 

Materials and methods: The study group includes menôs and control group- womenôs voluntary answers on 16 

questions of originally created study protocol, collected from September 2015 to February 2017 in Latvia. Information 

about participantôs level of education was collected. The level of knowledge was estimated as good if the amount of 

correct answers was Ó9.  

Results: A total of 493 men and 297 women from Latvia participated in the study. Mean age of men was 29 and 

women - 25. 60% of men and 86.9% of women have showed good knowledge of contraception. 57.9% of men and 

86.8% of women whoôs education level is secondary or lower, 50.0% of men and 83.7% of women whoôs education 

level is professional, 63.6% of men and 88.5% of women whoôs education level is bachelorôs degree, 70.1% of men and 

86.8% of women whoôs education level is masterôs degree or higher had good knowledge of contraception 

Chi-Square test showed that men with higher level of education have better knowledge of contraception (p=0.034), for 

women test did not show statistical significance (p=0.7). 

Conclusion: Men with higher level of education have better knowledge of contraception.  

 

Kopsavilkums  

Vǭrieġu zinǕġanas par kontrecepciju atkarǭbǕ no izglǭtǭbas lǭmeǺa 

AtslǛgvǕrdi: Vǭrieġi, kontracepcija, zinǕġanas, izglǭtǭbas lǭmenis 

Ievads: Kontracepcija ir plaġi izplatǭts sarunu temats visǕ pasaulǛ. VisbieģǕk vǭrieġi informǕciju par kontracepciju 

meklǛ plaġsaziǺas lǭdzekǸos vai jautǕ draugiem.  

MǛrǵis: Noskaidrot, vai vǭrieġu un sievieġu zinǕġanas par kontracepciju ir atkarǭgas no izglǭtǭbas lǭmeǺa. 

MateriǕli un metodes: PǛtǭjumǕ tika iekǸauti vǭrieġi un sievietes, kuri brǭvprǕtǭgi atbildǛja uz oriǥinǕlu, pǛtǭjumam 

izveidotu anketu ar 16 jautǕjumiem. PǛtǭjums norisinǕjǕs no 2015.gada septembra lǭdz 2017.gada februǕrim LatvijǕ. 

Tika iegȊta informǕcija par dalǭbnieku izglǭtǭbas lǭmeni. Pareizi atbildot uz Ó 9 anketǕ uzdotajiem jautǕjumiem, 

zinǕġanu lǭmenis tika novǛrtǛts kǕ labs. 

RezultǕti: KopumǕ pǛtǭjumǕ piedalǭjǕs 493 vǭrieġi un 297 sievietes no Latvijas. Vǭrieġu vidǛjais vecums- 29, sievieġu- 

25 gadi. 60% vǭrieġu un 86.9% sievieġu uzrǕdǭja labas zinǕġanas par kontracepciju. 57,9% vǭrieġu un 86.8% sievieġu ar 

izglǭtǭbas lǭmeni ne augstǕku par vidǛjo, 50,0% vǭrieġu un 83.7% sievieġu ar profesionǕlo izglǭtǭbu, 63,6% vǭrieġu un 

88.5% sievieġu ar bakalaura grǕdu, 70,1% vǭrieġu un 86.8% sievieġu ar maǥistra grǕda vai augstǕku izglǭtbu uzrǕdǭja 

labas zinǕġanas. 

Chi-Square tests pierǕdǭja, ka vǭrieġi ar augstǕku izglǭtǭbas lǭmeni labǕk orientǛjas jautǕjumos par kontracepciju 

(p=0,034), bet sievietǛm tests neuzrǕdǭja statistiski ticamu sakarǭbu (p=0.7). 

SecinǕjumi: Vǭrieġi ar augstǕku izglǭtǭbas lǭmeni labǕk orientǛjas jautǕjumos par kontracepciju.  

 

Introduction  

In the last 50 years, the number of contraception methods has dramatically increased. (Daniels 

et.al. 2013) Almost everyone in the developed world uses contraception at some time in his or her 

life. (Norman et.al. 2013) Nowadays contraception is available four everyone. The main challenge 

is to choose the right one four individual case. Couples who do not use any method of contraception 
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have an approximately 85% chance of experiencing a pregnancy over the course of a year. (Trussell 

2011) Sexual intercourse is common among adolescents. In 2013, nearly one-half (48%) of those 

aged 17, 61% of 18-year-olds, and 71% of 19-year-olds reported ever having had sex. Yet, many 

teens are not using adequate and/or consistent protection against pregnancy and sexually transmitted 

infections (STIs). One in 4 four female teens report using no contraceptive method at last 

intercourse and only 20% report having used both a condom and a hormonal method, although dual 

method protection is considered the most effective way to prevent pregnancy and STIs. (Richards 

et. al. 2016). The most substantial benefits of contraceptive use for the health and survival of 

women and children stem from reductions in the number of pregnancies, especially those that are a 

greater-than-average risk to maternal, perinatal, and child survival. These risks are associated with 

pregnancies at very young (<18 years) and old (>34 years) maternal ages, at high parities, and with 

short interpregnancy intervals, and with pregnancies that would have ended in unsafe 

abortion. (Cleland et. al. 2012)  

Contraceptives are used by the majority of married or in-union women in almost all regions of 

the world. In 2015, 64 per cent of married or in-union women of reproductive age worldwide were 

using some form of contraception. (United Nations 2015) Young adults in longer term relationships 

with greater conflict and lower intimacy and commitment were less likely than those in other long-

term relationships to use hormonal and dual methods versus no method (relative risk ratios, 0.6-

0.7). Hormonal method use, versus no method use or condom use, was more prevalent in short-term 

relationships with greater intimacy and commitment and lower conflict than in other short-term 

relationships (1.7 and 1.9, respectively). (Manlove et. al. 2014). As well, bouth of partners should 

know about emergency contraception- how and when to use. The ability to delay and space 

childbearing is crucial to womenôs social and economic advancement. Ability about contraception 

must be shared- not only on women shoulders but four menôs too. Obtain and effectively use 

contraceptives has a positive impact on education and workforce participation, as well as on 

subsequent outcomes related to income, family stability, mental health and happiness, and 

childrenôs well-being. (Frost et. al. 2014). Most men will have used only a condom ï effective 

contraception and barrier methods and about other contraception methods they really know bad. 

Education is very important and particularly connected with bigger amount of information about 

different sciences and knowledges, but not everyone can afford studies and thatôs way itôs so 

necessary to share the information about contraception with men`s independent of their level of 

education. (Schrager et. al. 2008). 

Good reproductive health depends to a great extent on how well informed people are on 

contraception issues. (Tountas et. al. 2004). There is a lack of information about this issue in Latvia. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Schrager%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19180871
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Because of that it is more interesting to get to know the results. Aim of our study was to find out if 

the menôs and womenôs knowledge of contraception depends on the level of their education.  

Materials and methods 

A group of men and women from Latvia participated in the research. Data were collected 

starting from September 2015 until February 2017, using patient questionnaires. Two methods were 

used to collect answers - web questionnaires and paper-printed questionnaires. For web 

questionnaires we used Google Forms. Paper-printed questionnaires were given to students of Riga 

StradiǺġ university. The research included 493 men. There were only two inclusion criteria ï sex 

(male) and age at least 16 years. The control group included 297 women. Inclusion criteria ï sex 

(female) and age at least 16 years. Exclusion criteria for both groups were the same - age less than 

16 years and/or incomplete questionnaire. 

Demographic data were also collected. We asked for age, level of education, number of 

children, frequency of coitus per week, number of current sexual partners. Level of education was 

divided in four groups - secondary education or lower, professional education, bachelorôs degree, 

masterôs degree and doctoral degree. Questionnaire included 16 questions about contraception. The 

level of knowledge was estimated as good if the amount of correct answers was Ó9 and as bad if the 

amount was Ò8.  

All data was analyzed using Microsoft Office Excel and Statistical Package for the Social 

Sciences (SPSS). Descriptive statistics (frequency, percentage) and Chi-Square test were applied to 

get results. The statistical significance was reached when p < 0,05. 

Results 

A total of 493 men and 297 women from Latvia participated in the study. Age of study group 

ranged from 16 to 70 years (mean 29.05Ñ22.32), but in control group from 16 to 48 years (mean 

24.54 Ñ 4.64). In study group 60% (n=296) have showed good knowledge of contraception and in 

control group 86.9% (n=258) have showed good knowledge of contraception. 

57.9% (n=106) of men and 86.8% (n=92) of women whoôs education level is secondary 

education or lower had good knowledge of contraception. 50.0% (n=47) of men and 83.7% (n=41) 

of women whoôs education level is professional education had good knowledge of contraception. 

63.6% (n=83) of men and 88.5% (n=92) of women whoôs education level is bachelorôs degree had 

good knowledge of contraception. 70.1% of men and 86.8% (n=33) of women whoôs education 

level is masterôs degree or higher had good knowledge of contraception 

None of studyôs group gave correct answers to all 16 questions. 0.6% (n=3) of study group 

had 15 correct answers. 1.7% (n=5) of controlôs group answered correctly all 16 questions and 6.4% 

(n=19) on 15 questions.  
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Chi-Square test was used to detect if there was a statistically significant correlation between 

level of education and knowledge about contraception. Chi-Square test showed that in study group 

knowledge of contraception depends on the level of education, men with higher level of education 

have better knowledge of contraception (p=0.034), but for the control group Chi-Square test did not 

show statistical significance (p=0.7). 

Conclusions 

We have found that in menôs group there is a statistically significant correlation between 

education level and contraception knowledge. Men with higher level of education have better 

knowledge of contraception. There is also a need to encourage more male participation in 

reproductive health activities. This correlation was not observed in the control group. Women more 

often receive information about contraception from health care professionals. Reason is that women 

visit gynecologist regardless of their level of education and get reliable information. 

Discussion 

Our study confirms that women have better knowledge of contraception comparing with men 

(86.9 % versus 60.0%). A study carried out in Greece has shown that only a small percentage of the 

respondents were able to answer correctly on 50% or more of the questions on knowledge of basic 

contraceptive issues (30.6% of women and 14.7% of men). (Tountas et.al. 2004). A research carried 

out in the US has shown that male partners have an important influence on contraceptive use in 

heterosexual relationships. (Marshall et.al. 2015). In addition a research in India has also shown that 

men play a crucial role in contraceptive decision-making. (Mishra et.al. 2014). Our study confirms 

that more than a half of all men (60.0%) have shown a good knowledge of contraception. We did 

not include a question about where men and women mostly look for information about 

contraception in our study questionnaire, but the study carried out in Greece shows that when asked 

about sources of information media and friends were reported as the primary sources for men of all 

ages and young women. Gynecologists become a significant source of information for women only 

after the age of 25. (Tountas et.al. 2004).  

Our survey clearly shows that menôs knowledge of contraception seems to be improving with 

their level of education. A research in Jordan also confirms that education has a significant effect on 

menôs general knowledge about family planning. (Petro-Nustas, 1999). An international study by 

researchers from the US has shown that contraceptive knowledge is positively and significantly 

associated with menôs level of education in 13 of 16 countries. (MacQuarrie et.al. 2015). An 

another research in North America shows that there are significant differences in contraceptive use 

based on demographics, even at the highest education levels. Personal choices of contraception for 

medical students may also influence their ability to accurately convey information about 

contraception to their patients. In addition, medical students may personally benefit from improved 
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knowledge of effective contraceptive practices. (Rowen et.al. 2011). Our study confirms that 

women have better knowledge of contraception regardless of their level of education. A woman 

can, of course, control her fertility without her husbandôs cooperation; yet when men and women 

are aware of and responsive to each otherôs health needs, they are more likely to obtain necessary 

services. Moreover, strengthening communication between partners about reproductive health and 

involving men in health promotion can lead to better health for the entire family. The first step 

towards increasing menôs participation in reproductive health is to understand their knowledge, 

attitudes, and practices regarding a range of issues. (Petro-Nustas, 1999). 
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Abstract  

An observational study on adrenal insufficiency 

Key words: Adrenal insufficiency, Addison disease 

Background. Primary and secondary adrenal insufficiency is a rare clinical condition. It has been reported that the most 

common cause of primary adrenal insufficiency is autoimmune adrenalitis and comorbidity with other autoimmune 

disorders is high. 

Aim . The aim of this study was to determinate the most common causes of primary and secondary adrenal insufficiency 

and to assess the prevalence of autoimmune comorbidity in patients with primary adrenal insufficiency.  

Methods and material. In the study retrospectively were analyzed medical records of patients who had been 

hospitalized in the Riga East Clinical University hospital with the diagnosis of adrenal insufficiency during the time 

period from January 2010 till December 2016.  

Results. 103 medical records of patients with adrenal insufficiency were reviewed. Mean patient age was 53 (SD=17) 

years. 61.8% of the patients had secondary adrenal insufficiency. The most common causes were iatrogenic adrenal 

insufficiency due to the use of glucocorticoids, and adenoma of hypophysis with complications related to the treatment 

of adenoma. Primary adrenal insufficiency was detected in 39.8% of cases. Most commonly the diagnosis was 

idiopathic primary adrenal insufficiency. 58.5% of these patients had an autoimmune comorbidity which is enclosed in 

the diagnosis of the autoimmune polyglandular syndrome. 

Conclusions. Secondary adrenal insufficiency is more common than primary, with most frequent etiological agents 

being adenoma of the hypophysis, and iatrogenic adrenal insufficiency. In the case of primary adrenal insufficiency 

prevalence of associated autoimmune disorders is high and proper screening should be conducted. 

 

Kopsavilkums 

NovǛrojuma pǛtǭjums par virsnieru mazspǛju 

AtslǛgvǕrdi: Virsnieru mazspǛja, Adisona slimǭba 

Ievads. Virsnieru mazspǛja ir reta slimǭba. PrimǕrǕs virsnieru mazspǛjas gadǭjumǕ visbieģǕkais slimǭbas cǛlonis ir 

autoimȊns adrenalǭts, un saslimstǭba ar citǕm autoimȊnǕm blakusslimǭbǕm ir augsta.  

MǛrǵis. PǛtǭjuma mǛrǵis bija noteikt bieģǕkos virsnieru mazspǛjas cǛloǺus un izvǛrtǛt autoimȊnu blakusslimǭbu 

prevalenci primǕras virsnieru mazspǛjas pacientiem.  

Metodes un materiǕls. PǛtǭjumǕ retsrospektǭvi tika analizǛtas pacientu, kuri ǕrstǛjuġies Rǭgas Austrumu klǭniskǕs 

universitǕtes slimnǭcǕ laika posmǕ no 2010. gada 1. janvǕra lǭdz 2016. gada 31. decembrim ar virsnieru mazspǛjas 

diagnozi, slimǭbu vǛstures.  

RezultǕti. PǛtǭjumǕ tika iekǸautas 103 pacientu slimǭbas vǛstures. VidǛjais pǛtǭjuma pacienta vecums bija 53 gadi 

(SD=17). 61.8% pacientu bija sekundǕra visrnieru mazspǛja. BieģǕkie ġǭs slimǭbas cǛloǺi bija jatrogǛna ar 

glikokortikoǭdu lietoġanu saistǭta virsnieru mazspǛja, hipofǭzes adenoma, un ar tǕs ǕrstǛġanu saistǭtas komplikǕcijas. 

PrimǕra virsnieru mazspǛja tika konstatǛta 39.8%. BieģǕkǕ diagnoze bija idiopǕtiska virsnieru mazspǛja. 58.5% no 

primǕras virsnieru mazspǛjas pacientiem bija kǕda autoimȊna slimǭba, kas ir iekǸauta autoimȊna poliglandulǕra 

sindroma definǭcijǕ.  

SecinǕjumi. SekundǕra virsnieru mazspǛja ir bieģǕk izplatǭta salǭdzinot ar primǕru, un ġǭs slimǭbas bieģǕkie cǛloǺi ir 

jatrogǛna virsnieru mazspǛja glikokortikosteroǭdu lietoġanas rezultǕtǕ, un hipofǭzes adenoma. PrimǕras virsnieru 

mazspǛjas gadǭjumǕ ir augsta komorbiditǕte ar citǕm autoimȊnǕm slimǭbǕm, un ġai slimnieku grupai bȊtu jǕpielieto 

atbilstoġas sijǕjoġǕs diagnostikas metodes. 

 
Abbreviation  
ACTH ï Adrenocorticotropic hormone 

TSH ï Thyroid-Stimulating Hormone 

Anti-TPO ï Anti-thyroid peroxidase antibodies 

 

Introduction  

Adrenal insufficiency is a rare clinical condition when adrenal glands do not produce 

adequate amounts of glucocorticoids and/or mineralocorticoids. It can be caused by many 

etiological agents. Two types are being distinguished: primary and secondary adrenal insufficiency. 
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Primary adrenal insufficiency is a disorder characterized by disrupted synthesis of glucocorticoid 

and/or mineralocorticoid hormones in the adrenal cortex due to the damage of adrenal glands. It is 

characterized by low levels of cortisol, and high levels of serum ACTH (Bornstein 2016). 

Secondary adrenal insufficiency is caused by decreased synthesis of hormones in the adrenal cortex 

due to lack of stimulation from the pituitary gland due to damage or disorder of the pituitary gland. 

It is characterized by low levels of cortisol, and also low levels of serum ACTH (Steward 2011). 

It has been reported that the most common cause of primary adrenal insufficiency is 

autoimmune adrenalitis, which in the Western societies occors in 90 % of all cases (Steward 2011). 

It can be an isolated disease or as a part of the autoimmune polyglandular syndrome type 1 or 2, or 

3c also known as the autoimmune polyendocrine syndrome (Betterle 2012). In the case of primary 

adrenal insufficiency comorbidity with other autoimmune disorders is high, it has been reported to 

be approimately 50 % (Arlt 2003).  

In this study, we aimed to determinate the most common causes of primary and secondary 

adrenal insufficiency, to analyze their biochemical and treatment properties, and to assess the 

prevalence of autoimmune comorbidity in patients with primary adrenal insufficiency who has been 

treated in the Riga East Clinical university hospital in past 5 years. 

Methods and material 

The study design was descriptive study. In this research retrospectively were analyzed 

medical records of patients who had been hospitalized in the Riga East Clinical University hospital 

with the diagnosis of adrenal insucficiency during the time period from January 1st, 2010 till 

December 31st, 2016.  

Data about patients gender, age, diagnosis, comorbidities, duration of hospitalization, 

treatment-related data (supplementation medication used and itôs dosage) and biochemical 

parameters (level of serum cortisol at 8 AM, level of 24 hour cortisol in urine, serum levels of 

ACTH, TSH, anti-TPO, and hemoglobin) were extracted from the patients medical records.  

This study focused mainly on the descriptive statistics of different parameters of adrenal 

insufficiency patients. For independent group comparison, two-sample t-tests were performed in 

order to compare continuous data. Categorical data were analyzed for frequency distribution 

differences by using the ɢ2 test. Statistical analysis was performed using Microsoft Excel and IBM 

SPSS v22.  

Results 

In the study, 103 patient medical records were reviewed. Approximately one third (n=33; 

32.0%) of them were male and 70 (68.0%) were female. Mean patient age was 53.0 (SD=17) years, 

and it ranged from 18 to 87 years (see Fig.1). Mean duration of the hospitalization was 7.2 

(SD=5.3) days. No statistical difference in the two-sample t-test was found between the duration of 

hospitalization, and type of adrenal insufficiency (p=0.793). 
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Figure 1. Age distribution  

 

Types and causes of adrenal insufficiency 

 

 
 

Figure 2. Type of adrenal insufficiency 

 

The majority of patients (n=62 or 61.8%) included in this study had secondary adrenal 

insufficiency (see Fig. 2). The most common causes were iatrogenic adrenal insufficiency due to the 

use of glucocorticoids, and adenoma of the pituitary gland with complications related to the 

treatment of adenoma. One patient had Sheehan syndrome.  

Primary adrenal insufficiency was detected in 41 (39.8%) patients (see Fig.2), and 10 (24.4%) 

of them were admitted to the hospital with adrenal crisis. Most common diagnosis in this group was 

idiopathic primary adrenal insufficiency. None of the patients had been examined for autoimmune 

adrenalitis by detecting 21-hydroxylase antibodies. For this reason, appropriate diagnosis of 

autoimmune adrenalitis cannot be made. However, according to statistics, this is the most likely 

cause. One case was due to bilateral adrenalectomy, and one case - due to tuberculosis of adrenal glands.  
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The majority of patients (87; 85.5%) with adrenal insufficiency, regardless of the type of 

disease, had one or more comorbidity.  

Pearson's chi-square test showed a statistically significant association between type of adrenal 

insufficiency and gender (ɢ2= 7.006; Df=1; p<0.01). Women were more likely to have primary 

adrenal insufficiency than men.  

Autoimmune comorbidity in primary adrenal insufficiency  

 

25
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3
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No autoimmune comorbidity
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Multiple autoimmune 

comorbidities
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Figure 3. Autoimmune comorbidity in the case of primary adrenal insufficiency 

 

More than a half (n=25; 58.5%) of the patients with primary adrenal insufficiency had an 

autoimmune comorbidity which is enclosed in the diagnosis of the autoimmune polyglandular 

syndrome. 17 patients had autoimmune thyroiditis, three patients had vitiligo, and five patients had 

both ï vitiligo and autoimmune thyroiditis (see Fig. 3).   

Two patients had an autoimmune disease not included in the autoimmune polyglandular 

syndrome. One patient had antiphosholipid syndrome, the other had rheumatoid arthritis. 

The majority of 41 patients with primary adrenal insufficiency (n=37; 90.2%) were screened 

for possible hypothyroidism by detecting TSH in the patientôs serum, and 27 (65.8%) also were 

tested specifically for possible autoimmune thyroiditis by detecting anti-TPO antibodies in the 

serum. Almost all patients were screened for anemia by detecting the level of hemoglobin in the 

serum, and 12 (29.3%) of them had anemia of unspecified etiology, which could also possibly be of 

autoimmune etiology.  

Treatment-related and biochemical parameters of patients with adrenal insufficiency 

Most patients received hydrocortisone as the hormone supplementation therapy (n=78). The 

most common algorithm for this therapy was 20 mg of hydrocortisone in the morning, 10 mg in the 
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afternoon, and 5 mg in the evening. The mean dose of hydrocortisone was 26.9 (SD=13.9) mg per 

day. The lowest daily dose was 5 mg of hydrocortisone per day and the highest ï 70 mg of 

hydrocortisone per day. Few patients (n=13) used prednisolone as the supplementation therapy. 

Mean daily dose of prednisolone was 10.4 (SD=3.9) mg per day. The lowest daily dose was 5 mg of 

prednisolone per day, and the highest ï 17.5 mg. For 12 patients there were no data available in the 

medical records about the hormonal therapy used for the treatment of adrenal insufficiency. 

Pearson's chi-square test showed a statistically significant association between type of adrenal 

insufficiency and the medication used in the supplementation therapy (ɢ2= 7.427; Df=1; p<0.01). 

Patients with secondary adrenal insufficiency were more likely to receive supplementation therapy 

with prednisolone than patients with primary adrenal insufficiency. 

Approximately third (n=37; 35.9%) of patients also had mineral corticosteroid deficiency and 

needed additional supplementation with 50, 100 or 150 mcg of fludrocortisone per day. 

Mineralocorticoid deficiency was more common in the group of primary adrenal insufficiency 

(n=32; 78.0%), however, also five patients from the group of secondary adrenal insufficiency 

needed mineralocorticoid supplementation therapy. 

Cortisol in urine was detected in 22 (21.6%) cases. The mean value was 66.4 (SD=85.7) 

Õg/24 hours, and it ranged from 2 to 345.8 Õg/24 hours. Morning cortisol at 8 A.M. was detected in 

86 (83.5%) patients, and it ranged from 0 to 80.9 Õg/dL, with the mean value being 5.78 (SD=10.7) 

Õg/dL. ACTH was detected in 58 (56.3%) of cases. The mean value in the group of primary adrenal 

insufficiency was 575.8 (SD=688.3) pg/ml (reference interval 7.2 ï 63.3 pg/ml), and in secondary 

adrenal insufficiency - 15.4 (SD=19.5) pg/ml.  

Discussion 

None of the patients with primary adrenal insufficiency was examined for the autoimmune 

adrenalitis by detecting 21-hydroxylase antibodies. It could be, firstly, because this test in not 

available in Latvia (although possibilities to run the test in laboratories located abroad exist), and 

secondly, results of the test does not change the treatment plan for the patients with primary adrenal 

insufficiency. For this reason, appropriate diagnosis of autoimmune adrenalitis cannot be made. 

However, according to statistics (Steward 2011), autoimmunity is the most likely cause of 

idiopathic primary adrenal insufficiency, and in the Western populations it occurs in 90% of cases. 

Another fact that suggests the autoimmune etiology of idiopathic adrenal insufficiency in this study, 

is that comorbidity with another autoimmune disease for was shown to be even higher than 

previously reported in the literature (Falorni 2004).  

Mineralocorticoid deficiency was more common in the group of primary adrenal insufficiency 

(78%), which is consistent with the literature date (Bornstein 2016). In the case of secondary 

adrenal insufficiency it is usually not observed because synthesis of mineralocorticoids in regulated 
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by renin-angiotensin-aldosterone axis, and not influenced by hypothalamus-pituitary-adrenal axis, 

which is impaired in the case of secondary adrenal insufficiency. However, five patients with 

secondary adrenal insufficiency also had mineralocorticoid deficiency. This could be explained by 

coexistence of the both types of adrenal insufficiency (Ak­ay 1996), coexistence of defect in renin-

angiotensin-aldosterone system (Root 2014), or simply by incorrect diagnosis or hormone 

supplementation plan. 

The mean dose of hydrocortisone was 26.9 mg per day, which is consistent with the treatment 

recommendation about the average daily dose for the treatment of adrenal insufficiency (15-25 

mg/m
2 
per day) (Bornstein 2016). 

Small patient sample due to the fact that this is rare disease could be considered as a limitation 

of this study. Prevalence of primary adrenal insufficiency has been estimated to be approximately 

4/100 000 (Steward 2011), and in secondary ï 15-28/100 000 (Arlt 2003). 

It is not excluded that some patients may have received treatment with hydrocortisone or 

prednisolone prior the detection of hormone levels in the serum or urine, since not all of the patients 

were newly diagnosed. For this reason, data concerning cortisol and ACTH levels could be 

misinformative.  

Conclusions  

Primary adrenal insufficiency occurs in younger age than secondary adrenal insufficiency.  

Secondary adrenal insufficiency is more common than primary, with most frequent etiological 

agents being adenoma of the hypophysis and iatrogenic adrenal insufficiency due to the use of 

glucocorticoids.  

In the case of primary adrenal insufficiency prevalence of associated autoimmune disorders is 

high, and proper screening should be conducted.  
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Abstract 

Neurosarcoidosis: MRI findings and correlation with duration of the disease 

Key words: Sarcoidosis, Neurosarcoidosis, MRI, CNS, Granulomas 

Background: Sarcoidosis is chronic, systemic disease of unknown etiology, in which inflammatory cells form non-

caseous granulomas in organs and tissues. In Neurosarcoidosis granulomatous inflammation can emerge in several sites 

of CNS therefore clinical symptoms are mostly non-specific. The goal of the study is to characterize clinical 

presentation and radiological findings of neurosarcoidosis and correlation with duration of the disease. 

Methods: In retrospective study data of patients with diagnosis sarcoidosis (ICD-10 D86) between 01.01.2012 and 

01.12.2015 was evaluated. 22 patients aged 22-65 met selected criteria. MRI findings were categorized by process 

location and correlated with duration of disease. 

Results: Of 22 patients, pathological leptomeningeal enhancement was found in 19 (86,4%) cases. Dura mater 

involvement was found in 7 (32%) cases. 10 (45,4%) patients had lesions in white matter. 16 of 19 (84,2%) patients had 

cranial nerve involvement. 

Dura mater involvement was observed more frequently (44% - 4 of 9 cases) in group where disease duration was over 5 

years in comparison to group where disease duration was under 5 years (23% - 3 of 13 cases). Hypothalamus-

hypophysis involvement was found more often (46% - 6 of 9 cases) in patients with disease duration under 5 years 

compared to group where disease duration was over 5 years (23% - 3 of 13 cases). 

Conclusions: 

1) In patients with proven neurosarcoidosis most frequently process is localized in leptomeninges with combination of 

cranial nerve involvement. 

2) Dura mater involvement is usually associated with elderly patients with long disease duration. 

3) Hypothalamus-hypophysis is involved more frequently in patients with shorter disease duration. 

 

Kopsavilkums 

Neirosarkoidoze: MR atrade un korelǕcija ar slimǭbas ilgumu 

AtslǛgas vǕrdi: Sarkoidoze, Neirosarkoidoze, MR, CNS, granulomas 

Ievads: Sarkoidoze ir hroniska, neskaidras etioloǥijas imunoloǥiskas ǥenǛzes sistǛmiska slimǭba, kurai raksturǭga 

nekazeozu granulomu veidoġanǕs daģǕdos orgǕnos un audos. Neirosarkoidozes gadǭjumǕ granulomatozais iekaisums 

var parǕdǭties jebkurǕ nervu sistǛmas daǸǕ, tǕdǛǸ klǭniskǕ simptomǕtika pǕrsvarǕ ir nespecifiska. Darba mǛrǵis ir 

raksturot neirosarkoidozes klǭnisko un radioloǥisko atradi, pǛtǭt to korelǕcijǕ ar slimǭbas ilgumu. 

MateriǕli un metodes: Retrospektǭvi tika analizǛti dati par pacientiem ar diagnozi sarkoidoze (ICD-10 D86) laika posmǕ 

no 01.01.2012. lǭdz 01.12.2015. IzvǛlǛtajiem kritǛrijiem atbilda 22 pacienti vecumǕ 22-65 gadi. MRI atrades tika 

sakǕrtotas pǛc procesa lokalizǕcijas un korelǕcijas ar slimǭbas ilgumu. 

RezultǕti: No 22 pacientiem 19 (86,4%) tika konstatǛts patoloǥisks granulomatozs iekaisums. CietǕ smadzeǺu apvalka 

iesaisti konstatǛja 7 (32%) gadǭjumos. Galvas smadzeǺu baltajǕ vielǕ perǛkǸus konstatǛja 10 pacientiem (40,9%). No 19 

pacientiem ar neirosarkoidozes leptomeningeǕlo formu, 16 gadǭjumos (84,2%) konstatǛja procesa izplatǭbu pa kraniǕlo 

nervu gaitu. 

CietǕ smadzeǺu apvalka formu bieģǕk konstatǛja pacientiem, kas ar sarkoidozi slimo vairǕk kǕ 5 gadus ï 44% (4 

gadǭjumi no 9), savukǕrt, tiem, kas slimo mazǕk kǕ 5 gadus tikai 23% gadǭjumu (3 gadǭjumi no 13). Hipotalama 

hipofǭzes iesaisti bieģǕk konstatǛja pacientiem, kas ar sarkoidozi slimo mazǕk kǕ 5 gadus ï 46% (6 gadǭjumi), savukǕrt, 

tiem, kas slimo ilgǕk kǕ 5 gadus tikai 23% (3 gadǭjumi). 

SecinǕjumi: 

1) BieģǕkǕ patoloǥiskǕ procesa lokalizǕcija pacientiem ar ticamu neirosarkoidozes diagnozi ir leptomeningeǕla forma 

kombinǕcijǕ ar kraniǕlo nervu iesaisti. 

2) CietǕ smadzeǺu apvalka iesaiste ir pǕrsvarǕ raksturǭga gados vecǕkiem pacientiem ar ilgstoġu sarkoidozes anamnǛzi. 

3) Hipotalama hipofǭzes iesaiste bieģǕk vǛrojama pacientiem ar ǭsǕku slimǭbas anamnǛzi. 
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Introduction  

Sarcoidosis is chronic, systemic disease in which inflammatory cells form non-caseous 

granulomas in organs and tissues. Sarcoidosis is characterized by asymptomatic course and 

spontaneous regression, however, in numerous cases relapsing and progressive forms are observed, 

which leads to disability and risk of reduced life expectancy. Spontaneous remission is observed in 

approximately 60% cases. Mortality from all sarcoidosis forms is 1-5%. (James & Sharma 1967) 

(Hart et al. 2001) (Wiederholt 1965) 

The cause of sarcoidosis is yet to be found. Study done in 2004 failed to find single 

environmental factor causing the disease, however study suggests that pesticides used in agriculture 

and bioaerosols inhaled at work and home could be contributing factors initiating sarcoidosis. 

(Newman & al. 2004) 

Sarcoidosis affects both genders, all races and in all age groups. Most patients experience first 

symptoms by age 50, with peak at 20-39. Typical manifestation includes bilateral lymphadenopathy 

as well as lung, eye, skin and heart symptoms. Sarcoidosis granulomas can emerge in any organ 

system and in 5-15% cases CNS is involved, often in combination with lung sarcoidosis (88-94%), 

eye sarcoidosis (37-55%), skin sarcoidosis (30%). Isolated nervous system involvement is observed 

in 1% of cases. Neurosarcoidosis granulomatous inflammation can emerge in several sites of CNS 

therefore clinical symptoms are mostly non-specific. (Hoitsma et al. 2004) (Stern et al. 1985) 

(Delaney 1997) (Gullapalli & Phillips 2004) (Hart et al. 2001) (Kodriĺ-Trifunoviĺ et al. 2012) 

Sarcoidosis, especially neurosarcoidosis, diagnosis should be considered only after exclusion 

of other diagnosis as symptoms are non-specific. Medical history, clinical signs, laboratory tests, 

radiological and histological examinations should be assessed. (Lower et al. 1997) (Hoitsma et al. 

2004) 

MRI is imaging method of choice in neurosarcoidosis diagnostics. It is used in workup and to 

verify results of selected therapy. Leptomeningeal enhancement is typical MRI sign in 

neurosarcoidosis found in 19-40% of cases. Dural enhancement is found in 34% of cases, cranial 

nerve involvement in 34-50%, enhancing parenchymal lesions are found in 19-22% and contrast 

non-enhancing lesions are found in 8-13% of cases. Hypothalamus ï pituitary gland involvement is 

observed in 18% of cases. (Smith et al. 2004) (Shah et al. 2009 ) (Pawate et al. 2009) (Nowak & 

Widenka 2001) 

The goal of the study is to characterize clinical presentation and radiological findings of 

neurosarcoidosis and correlation with duration of the disease.  

Material and Methods  

Study is retrospective. Patients stationed in Riga Eastern Clinical University Hospital 

(RECUH) Centre of Tuberculosis and Lung Disease (CTLD) between January of 2012 and 
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December of 2015 with sarcoidosis diagnosis (D86.0) have been included in the study. 22 patients 

aged 22-65 met selected criteria. Data has been acquired from RECUH patient data base. Patient 

records, laboratory tests and magnetic resonance imaging data have been reviewed. MRI data was 

assessed using radiology reports and by retrospectively analyzing MRI data from RECUH digital 

archive.  

Zajicek et al. criteria (Zajicek & al. 1999) were used in patient selection process. Patients with 

diagnosis ñprobable neurosarcoidosisò was included in study. Patient demographic data, medical 

history, clinical symptoms and MRI data were analyzed. 

Zajicek et al. criteria for probable neurosarcoidosis: 

¶ Positive histology for sarcoidosis 

¶ Clinical signs suggesting sarcoidosis with other diagnosis excluded 

¶ MRI findings typical for neurosarcoidosis 

MRI scans acquired using 1,5 Tesla MRI scanners using following sequences: 

¶ T2 axial, coronal 

¶ DWI 

¶ SWI 

¶ T1 IR 3D before and post contrast 

¶ FLAIR axial Before and after contrast 

MRI findings were categorized by process location and correlated with clinical signs and 

duration of the disease. 

Results  

Between January of 2012 and December of 2015 876 patients with diagnosis sarcoidosis 

(D86.0) have been stationed at RECUH CTLD. 22 patients ï 16 females (72,7%) and 6 males 

(27,3%) met Zajicek et al. criteria. 

Average age of patients when disease was first diagnosed was 36,6 years for sarcoidosis and 

42 for neurosarcoidosis. Average time between sarcoidosis diagnosis and nervous system 

involvement was 67 months (84 months for female and 21 months for male). 

All patients who met criteria had histologically diagnosed sarcoidosis. 

Histology findings 

Histological findings of 22 selected patients: 

¶ Pulmonary sarcoidosis ï 16 patients (72,7%) 

¶ Pulmonary + cardiac sarcoidosis ï 2 patients (9,1%) 

¶ Skin sarcoidosis ï 2 patients (9,1%) 

¶ Pulmonary and skin sarcoidosis ï 1 patient (4,5%) 

¶ Pulmonary, skin and eye sarcoidosis ï 1 patient (4,5%) 
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Clinical signs 

All patients who met criteria had neurological symptoms. Leading neurological symptoms 

were headaches ï 13 (59%), dizziness ï 8 (36,4%) and vision problems ï 6 (27,3%). Neurological 

signs are summarized in table 1. 

 

Table 1. 

 
Symptoms Patients (%) 

Headaches  13 (59%) 

Dizziness 8 (36,4%) 

Vision problems 6 (27, 3%) 

Facial asymmetry / paresis 3 (13,6%) 

Muscle atony 3 (13,6%) 

Paresthesia 3 (13,6%) 

Hearing loss  2 (9%) 

Trigeminal neuralgia 2 (9%) 

Dyslexia 1 (4,5%) 

 

MRI findings  

Pathological leptomeningeal enhancement was found in 19 patients (86,4%). In 15 (78,9%) 

cases pathological process was localized in infratentorial region, in 12 (63%) in supratentorial 

region, mostly in sellar region and chiasmatic cistern region. Hypothalamus ï pituitary gland 

system involvement with thickened and contrast enhancing infundibulum was found in 9 cases 

(40%). 

Dural enhancement was found in 7 (32%) cases in which 4 (57%) enhancement was found 

along cerebellar tentorium, mostly in tentorial incisure region.  

In 9 (40,9%) cases contrast non-enhancing lesions were found in brain parenchyma, while in 

1 (4,5%) case contrast enhancing lesion was observed. 
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Figure 1. 
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Involvement of cranial nerves was found in 16 (84,2%) cases: 

¶ optic nerve ï 10 (62,5%), in 8 cases bilateral 

¶ facial nerve ï 4 (25%), in 1 case bilateral 

¶ vestibulocochlear nerve ï 2 (12,5%), in 1 case bilateral 

¶ trigeminal nerve ï 1 (6,25%), unilateral 
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Figure 2. 

 

Combined leptomeningeal and dural form was found in 5 cases;  

Combined leptomeningeal and parenchymal form in 6 cases;  

Combined leptomeningeal, dural and parenchymal form in 1 case. 

MRI findings in correlation with duration of the disease 

Patients were divided in two groups. First group consisted of patients with positive histology 

for sarcoidosis and disease duration is under 5 years (13 patients). Second group consisted of 

patients with disease duration more than 5 years (9 patients).  

Comparing both groups significant difference in leptomeningeal and parenchymal 

involvement was not found. Dural involvement was found more frequently in group with disease 

duration over 5 years ï 44% (4 of 9 patients), whereas in group with disease duration under 5 

years ï 23% (3 of 13 patients). Hypothalamus ï pituitary gland involvement was observed more 

often in group with disease duration under 5 years ï 46 (6 of 13 patients), while in group with 

disease duration over 5 years ï 23 % (3 of 9 patients).  
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Figure 3. 

 

Discussion 

Neurosarcoidosis is rare sarcoidosis complication. Workup is complicated and other diagnosis 

with similar clinical signs and laboratory tests should be excluded before considering 

neurosarcoidosis diagnosis. MRI with contrast is modality of choice in neurosarcoidosis workup 

and evaluation of selected therapy. Although MRI is non-specific for neurosarcoidosis, in 

combination with other imaging studies, laboratory tests, histology and clinical signs it is beneficial 

and it allows to differentiate slight pathological alterations. It allows visualization of meninges, 

ventricles and cisterns, choroid plexus, cranial nerves and perivascular spaces. Additionally, it gives 

information about process location, size and extent of neurosarcoidosis inflammation in CNS. 

In neurosarcoidosis neurological symptoms appear in 5-13% of patients. In prospective study 

32 of 123 (26%) of patients had neurological symptoms, however in other retrospective study 33 of 

74 (45%) neurological symptoms were caused by neurosarcoidosis. This indicates that only in 

roughly half of cases neurological symptoms were caused by sarcoidosis. Therefore, sarcoidosis 

should not be diagnosed based on clinical symptoms alone. (Ricker & Clark 1949) (Allen et al. 

2003) (Stern et al. 1985) 

According to literature neurosarcoidosis develops in 5-15% of sarcoidosis patients. (Delaney 

1997) (Lower et al. 1997) (James & Sharma 1967) (Stern et al. 1985) This research concluded that 

only 22 of 876 (2,5%) RECUH CTLD patients were diagnosed with neurosarcoidosis.  

Literature suggests peak age 20-39 for sarcoidosis and 33-41 for neurosarcoidosis (Rybicki et 

al. 1997) (Dragana et al. 2013) (Hart et al. 2001). This positively correlates with research data - 

average age of patients when disease was first diagnosed was 36,6 years for sarcoidosis and 42 for 

neurosarcoidosis.  
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Clinical signs for neurosarcoidosis is non-specific and variable. Often combinations of 

different forms are observed, which sometimes does not correlate with pathological location in 

CNS. Headaches (59%), dizziness (36,4%) and cranial nerve neuropathies (36,4%) were leading 

neurological signs in this study. In literature cranial neuropathy is leading neurological symptom 

found in 73% of patients, followed by headaches in 17-48% cases. (Gullapalli & Phillips 2004) 

(Allen et al. 2003) (Stern et al. 1985) 

Depending on location different forms of neurosarcoidosis is recognized in MRI. Lesions can 

be localized in meninges, along cranial nerves, in parenchyma. However, most often it is 

combination of different forms. 

According to literature: 

¶ Leptomeningeal form is found in 19-40% cases, in our research ï 86,4%; (Lower et al. 1997) 

(Hoitsma et al. 2004) (Kodriĺ-Trifunoviĺ et al. 2012) 

¶ Dural involvement is found in 34% cases, in our research ï 32%; (Hoitsma et al. 2004) 

¶ Cranial nerve involvement is observed in 34-50% cases, in our research ï 72,7%; (James & 

Sharma 1967) (Hoitsma et al. 2004) 

¶ Enhancing parenchymal lesions are found in 19-22% cases, in our research ï 4,5%; (Hoitsma et 

al. 2004) (Kodriĺ-Trifunoviĺ et al. 2012) 

¶ Non-enhancing parenchymal lesions are observed in 8-13% cases, in our research ï 40,9%; 

(Hoitsma et al. 2004) (Kodriĺ-Trifunoviĺ et al. 2012) 

¶ Hypothalamus ï pituitary gland involvement is observed in 18% cases, in our research ï 40%. 

(Smith et al. 2004) 

Comparing literature data and study results there are noticeable differences. It may be 

explained with selection criteria used in this study ï patients were selected by certain criteria and 

with possible neurosarcoidosis diagnosis. Other research used different approach. 

Conclusions 

¶ In patients with probable neurosarcoidosis (Zajicek et al. criteria) most frequently process is 

located in leptomeninges with combination of cranial nerve involvement. 

¶ Dura mater involvement is usually associated with elderly patients with long disease duration. 

¶ Hypothalamus-hypophysis involvement is more frequently found in patients with shorter 

disease duration. 

¶ Post contrast FLAIR in addition to post contrast T1 provides precise information about 

sarcoidosis inflammation size, location and extent in basal subarachnoid spaces and in 

subependymal zone. It may be beneficial to include FLAIR into standard imaging protocol. 
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Abstract  

Evaluation of Cerebral Infarction Risk Factors and Etiology in men and women up to 50 years of age 

Key words: cerebral infarction, risk factors, etiology, young patients 

Introduct ion: Cerebral infarction in young patients imposes a significant burden on the society by losing the most 

productive years in peopleôs lives and increasing healthcare expenses.  

Material and methods: The entire medical documentation of patients in the age group of 18ï50 available in the 

archives of Riga East University Hospital Gailezers for the period 2014ï2015 was summarized and analysed. The 

obtained data were processed using Microsoft Excel and SPSS software. 

Results: Medical documentation of 152 patients has been analysed. These patients included 49 women and 103 men. 

The most common risk factors include arterial hypertension (51.3 %), which was found in 38.8 % of women and 57.3 % 

of men, dyslypidemia (28.3 %) established in 36.7 % of women and 24.3 % of men, and smoking (17.1 %) ï in 8.2 % of 

women and 21.4 % of men. Atherothrombotic cerebral infarction was diagnosed in 43.4 % of patients, i.e., 26.5 % of 

women and 51.5 % of men. Cardioembolic cerebral infarction was diagnosed in 14.5 % of patients, i.e., 26.5 % of 

women and 7.8 % of men.  

Conclusions: The frequency of risk factors in women and men varies. Consequently, also the lifestyle modification in 

women and men is different. Cardioembolic cerebral infarction is most commonly found in women, but 

atherothrombotic cerebral infarction ï in men. 

 

Kopsavilkums 

CerebrǕla infarkta riska faktoru un etioloǥijas izvǛrtǛġana vǭrieġiem un sievietǛm lǭdz 50 gadu vecumam 

AtslǛgvǕrdi: cerebrǕls infarkts, riska faktori, etioloǥija, jaunǕkie pacienti 

Ievads: CerebrǕls infarkts jauniem pacientiem rada lielo ekonomisko slogu sabiedrǭbai, zaudǛjot produktivǕkos cilvǛku 

gadus un paaugstinot veselǭbas izmaksas.  

MateriǕls un metodes: Tika apkopotas un analizǛtas visas RAKUS ĂGaiǸezersò arhǭvǕ pieejamǕs pacientu 

medicǭniskǕs dokumentǕcijas vecuma grupǕ no 18 lǭdz 50 gadiem, laika posmǕ no 2014. lǭdz 2015. gadam. IegȊtie dati 

tika apstrǕdǕti ar Excel un SPSS programmas palǭdzǭbu. 

RezultǕti: Tika izanalizǛta medicǭniskǕ dokumentǕcija 152 pacientiem. No tiem 49 sievietes un 103 vǭrieġi. BieģǕkakie 

riska faktori ir arteriǕla hipertensija (51.3%), kas ir sastopama 38.8% sievieġu un 57.3% vǭrieġu vidȊ, dislipidǛmija 

(28.3%), kas ir konstetǛta 36.7% sievieġu un 24.3% vǭrieġu, un smǛǵǛġana (17.1%), no tiem 8.2% sievietǛm un 21.4% 

vǭrieġiem. Aterotrombotiskas ǥenǛzes cerebrǕls infarkts tika diagnosticǛts 43.4% pacientiem, no tiem 26.5% sievietǛm 

un 51.5% vǭrieġiem. Kardioembolisks cerebrǕls infarkts tika konstatǛts 14.5% pacientiem, no tiem 26.5% sievietǛm un 

7.8% vǭrieġiem.  

SecinǕjumi: Riska faktoru bieģums atġǵiras sievieġu un vǭrieġu vidȊ. Attiecǭgi dzǭvesveida modifikǕcija sievietǛm un 

vǭrieġiem ir daģǕda. SievietǛm bieģǕk konstatǛ kardioemboliskas ǥenǛzes cerebrǕlo infarktu, bet vǭrieġiem 

aterotrombotiskas ǥenǛzes cerebrǕlo infarktu. 
 

Introduction  

Cerebral infarction is a severe disease resulting in disability and causing a major economic 

burden on the society. This is particularly true of young patients because of the loss of the 

productive years. It is therefore important to identify stroke in due time in order to apply a specific 

treatment and to minimize the effects of stroke.  

The most common cerebral infarction risk factors such as arterial hypertension, diabetes 

mellitus, extracranial and intracranial vascular atherosclerosis, and atrial fibrillation, which 
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significantly contribute to the development of stroke in the elderly people, occur far more seldom in 

young patients (Ferro et al. 2010). There is a number of other etiological factors causing cerebral 

infarction in young people, and it is important to identify them in order to choose the correct stroke 

prevention. 

The occurrence of cerebral infarction in younger people is far more seldom. In Europe and the 

USA, it varies from 8.4 to 13.0 per 100,000 people and increases with age. There is a difference 

observed between different ethnic groups. Black people and Spaniards are exposed to higher risk 

(Smajloviĺ 2015: 158). 

Strokes of unidentified etiology are observed more often in young patients than in elderly 

ones. However, with the age the number of strokes of unidentified etiology decreases in percentage, 

and after the age of 35-40 the number of cerebral infarctions caused by large-artery atherosclerosis 

and small vessel disease increases (Ferro et al. 2010: 1085). 

Risk factors and etiology of stroke for young patients significantly differ from those among 

elderly people. Traditional cerebral infarction risk factors such as hypertension, dyslipidemia and 

diabetes mellitus still can significantly affect younger patients, and their importance only increases 

with age (Katsnelson et.al. 2012: 348). Taking into account the fact that over the last few years 

there is a tendency of obesity in young people, the importance of these risk factors in young patients 

will grow more. 

Smoking of cigarettes is an important risk factor of stroke for young patients. Studies have 

shown that smokers between the ages of 15 and 45 are exposed to cerebral infarction risk 1.6 times 

more than non-smokers. Besides, risk exposure is also affected by the number of cigarettes smoked 

per day (Katsnelson et.al. 2012: 348, Bhat et al. 2008).  

Another risk factor in young patients is migraine. Studies have shown that cerebral infarction 

risk for people who suffer from migraine with aura is twice higher than for those who do not have 

migraine. Besides, the age under 45, smoking and the use of oral contraception reinforce this risk 

further (Ferro et al. 2010: 1086). Studies show that a combination of risk factors such as smoking, 

oral contraception and migraine with aura increases risk of stroke 10 times. (Laurell et.al.201 2: 

256) Migrainous infarction affects women 2-3 times more than men, it is related to a higher 

prevalence of migraine among women ((Laurell et.al. 2012: 256). 

Cerebral infarction etiology in young patients significantly differs from that of elderly 

patients. Etiological factors are as follows: arterial dissection (Ferro et. al. 2010: 1089, Katsnelson 

et.al. 2012: 349,), opened foramen ovale (Ferro et. al. 2010: 1090-1091, Katsnelson et.al. 2012: 

350) , infections (HIV, syphilis, Varicella zoster virus, cysticercosis) (Ferro et. al. 2010: 1091-1092, 

Katsnelson et.al. 2012: 350) , systemic lupus erythematosus (Ferro et. al. 2010: 1092, Katsnelson 
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et.al. 2012: 349), thrombophilias (Ferro et. al. 2010: 1093, Kay et. al. 2011) genetic disorders (Ferro 

et. al. 2010: 1093, Katsnelson et.al. 2012: 350-351) . 

The TOAST classification is the most common stroke classification, it classifies cerebral 

infarctions depending on their ethiopathogenetic mechanisms (Table 1) (Adams et al. 1993). 

 

Table 1. TOAST classification 

 
TOAST Classification 

Large-artery atherosclerosis 

Cardioembolism 

Small-vessel occlusion 

Stroke of other determined etiology 

Stroke of undetermined etiology 

¶ Two or more causes identified 

¶ Negative evaluation 

¶ Incomplete evaluation 

 

A number of countries have studied the breakdown of cerebral infarction risk and etiological 

factors for men and women, and in different countries they are different (Foerch et al. 2013, Xiao-

ying Yao et al. 2012, Talebi et al. 2014). 

The goal of our paper is to study the risk factors and ethiology of cerebral infarction 

depending on the gender of patients under the age of 50 years. 

Materials and methods 

All medical records of patients between the ages of 18 and 50 available at the RAKUS 

GaiǸezers archive were summarized and analysed during the period of time from 2014 to 2015. 

Patients diagnosed with acute cerebral infarction who underwent treatment at the hospital during the 

above referred period of time were selected. The patients were divided into two groups depending 

on gender. Risk factor prevalence and etiological breakdown by the TOAST classification were 

assessed in both groups. The following risk factors were assessed: arterial hypertension, atrial 

fibrillation, myocardial infarction, angina pectoris, chronic heart failure, valvular pathology, 

cerebrovascular episodes, smoking, dyslipidemia, alcohol addiction, obesity, diabetes mellitus, 

chronic infections, oncologic process, thyroid disease. 

The data obtained were processed by means of SPSS and Microsoft Excel software. 

Results 

Medical records of 152 patients were examined of which 103 were males and 49 were 

females. The median age of men was 42.22 Ñ 6.93 years, the median age of women was 40.20 Ñ 

7.38 years. The prevalence of cerebral infarction is shown in Figure 1. The prevalence of cerebral 

infarction for both males and females increases with age.  

Looking at risk factor frequency we can see that 3 most common factors are as follows: 

arterial hypertension (51.3%), dyslipidemia (28.3%) and smoking (17.1%) (Figure 2). While 
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examining risk factors for males and females individually, arterial hypertension still is the most 

common risk factor both for males and females (57.3% and 38.8% respectively, p<0.05). The 

second most common risk factor is the same both for males and females. Dyslipidemia was reported 

in 24.3% of males (p<0.05) and 36.7% of females (p<0.05) respectively. The third most common 

risk factor for men is smoking (21.4%, p<0.05), while for women ï thyroid disease (16.3%, 

p<0.05). 

 

  
 

Figure 1. 

 

 
 

 Figure 2. 
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Table 2. Risk factor prevalence in males and females 

 

Examining etiological breakdown among males and females, the most common cause of 

cerebral infarction is large-artery atherosclerosis (51.5%, p<0.05). The second most common type 

of cerebral infarction for men is a stroke of undetermined etiology (26.2%, p<0.05). Cardioembolic 

cerebral infarction in men was found only in 8% (p<0.05) of cases (Table 3). Large artery 

atherosclerosis in women was found only in 26.5% (p<0.05) of cases, and cerebral infarction of 

cardioembolic genesis was in 28.6% (p<0.05) of cases (Table 3). 

 

Table 3. Aetiological distribution of cerebral infarction in males and females 

 

  

Males Females 

Number % Number % 

Large-artery atherosclerosis 53 51.5% 13 26.5% 

Cardioembolism 8 7.8% 14 28.6% 

Small-vessel occlusion 4 3.9% 1 2.0% 

Stroke of other determined 

etiology 
11 10.7% 7 14.3% 

Stroke of undetermined etiology 27 26.2% 14 28.6% 

Total 103 100.0% 49 100.0% 

 

Discussion 

There is a number of studies carried out all over the world regarding the prevalence of 

cerebral infarction in men and women of different age groups (Foerch et al. 2013). Data vary from 

country to country due to different demographic and socio-economic situation of each country.  

Other studies elsewhere in the world also have shown that the most common etiological factor 

for women is cardioembolism, while for men it is large-artery atherosclerosis (Caso et al. 2010, 

Petrea et al. 2009). The development of atherosclerosis in men is related to smoking. Our research 

also has shown that smoking is more often observed in male patients than in female patients. 

 Males females 

 % N % N 

Arterial hypertension 57.3% 59 38.8% 19 

Paroxysmal atrial fibrillation 1.0% 1 2.0% 1 

Permanent atrial fibrillation 1.9% 2 2.0% 1 

Myocardial infarction 3.9% 4 2.0% 1 

Angina pectoris 1.0% 1 0.0% 0 

Chronic heart failure 12.6% 13 6.1% 3 

Valvular damage 1.0% 1 2.0% 1 

Cerebrovascular events 8.7% 9 6.1% 3 

Smoking 21.4% 22 8.2% 4 

Dyslipidemia 24.3% 25 36.7% 18 

Alcohol abuse 11.7% 12 4.1% 2 

Obesity 7.8% 8 12.2% 6 

Diabetes mellitus 11.7% 12 6.1% 3 

Chronic infections 2.9% 3 4.1% 2 

Malignancies 2.9% 3 2.0% 1 

Thyroid disease 1.0% 1 16.3% 8 

Chronic kidney disease 1.9% 2 0.0% 0 
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Thyroid diseases contribute to the development of cerebrovascular events (Caso et al. 2010, Petrea 

et al. 2009, Yang et al. 2015). Our research shows that thyroid diseases were observed more often in 

women. It would be important to diagnose them in due time and to treat them effectively. Our 

research is the first research of the kind in Latvia. Its weak point is inequality of the male and 

female group making it difficult to compare etiology and risk factors within the groups. Thus, it is 

necessary to continue researching further. 

Conclusions 

The most common risk factors in patients under the age of 50 years are modifiable and they 

could be minimized in due time. The frequency of risk factors differs among females and males. 

Accordingly, female and male lifestyle modification is different. The most common risk factors for 

males are arterial hypertension, dyslipidemia and smoking. The most common risk factors for 

females are arterial hypertension, dyslipidemia and thyroid disease. 

Females are more often diagnosed with cerebral infarction of cardioembolic genesis, while 

males are more often diagnosed with cerebral infarction of atherothrombotic genesis. 

 

References 

Adams H. P., Bendixen B. H., Kappelle J., Biller J., Love B. B., Gordon D. L., Marsh III E. E. et.al. 

1993. Classification of subtype of acute ischemic stroke: definitions for use in a multicenter clinical 

trial: TOAST. Trial of Org 10172 in Acute Stroke Treatment. In: Stroke. Vol. 24 (1), Dallas, 

pp. 35ï41. 

Bhat V. M., Cole J. W., Sorkin J. D., Wozniak M. A., Malarcher A. M., Giles W. H., Stern B. J., & 

Kittner S. J. 2008. Dose-Response Relationship between Cigarette Smoking and Risk of Ischemic 

Stroke in Young Women. In: Stroke. Vol. 39 (9), Dallas, pp. 2439-2443. 

Caso V., Paciaroni M., Agnelli G., Corea F., Ageno W., Alberti A., Lanari A., Micheli S., 

Bertolani L., Venti M., Palmerini F., Billeci A. M., Comi G., Previdi P., Silvestrelli G. 2010. 

Gender differences in patients with acute ischemic stroke. In: Womenôs Health. Vol. 6(1), London, 

pp. 51ï57. 

Dģevdet Smajloviĺ. 2015. Strokes in young adults: epidemiology and prevention. In: Vascular 

Health and Risk Management. Vol.11, Auckland : Dove Medical Press, pp. 157ï164. 

Foerch C., Ghandehari K., Xu G., Kaul S. 2013. Exploring gender distribution in patients with acute 

stroke: A multi-national approach. In: Journal of Research in Medical Sciences: The Official 

Journal of Isfahan University of Medical Sciences. Vol. 18(1), Isfahan, pp. 10-16. 

Ferro J. M., Massaro A. R., Mas J. L. 2010. Aetiological diagnosis of ischaemic stroke in young 

adults. In: Lancet Neurology. Vol. 9, London, pp. 1085ï1096. 

Laurell K., Lundstrºm E. 2012. Migrainous infarction: aspects on risk factors and therapy. In: 

Current Pain and Headache Reports. Vol. 16(3), Philadelphia, pp. 255-260. 

Katsnelson M. J., Della-Morte D., Rundek T. 2012. Stroke in young. In: Periodicum biologorum. 

Vol. 114 (3), Zagreb, pp. 347ï353.  

Ng K. W. P., Loh P. K., Sharma V. K. 2011. Role of Investigating Thrombophilic Disorders in 

Young Stroke. In: Stroke Research and Treatment. Vol.2011, New York: Hindawi, 670138, 9 

pages, doi: 10.4061/2011/670138. 

Petrea R. E., Beiser A. S., Seshadri S., Kelly-Hayes M., Kase C. S., Wolf P. A. 2009. Gender 

differences in stroke incidence and poststroke disability in the Framingham Heart Study. In: 

Stroke.Vol. 40(4), Dallas, pp. 1032ï1037. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Caso%20V%5BAuthor%5D&cauthor=true&cauthor_uid=20088729
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paciaroni%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20088729
https://www.ncbi.nlm.nih.gov/pubmed/?term=Agnelli%20G%5BAuthor%5D&cauthor=true&cauthor_uid=20088729
https://www.ncbi.nlm.nih.gov/pubmed/?term=Corea%20F%5BAuthor%5D&cauthor=true&cauthor_uid=20088729
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ageno%20W%5BAuthor%5D&cauthor=true&cauthor_uid=20088729
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alberti%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20088729
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lanari%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20088729
https://www.ncbi.nlm.nih.gov/pubmed/?term=Micheli%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20088729
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bertolani%20L%5BAuthor%5D&cauthor=true&cauthor_uid=20088729
https://www.ncbi.nlm.nih.gov/pubmed/?term=Venti%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20088729
https://www.ncbi.nlm.nih.gov/pubmed/?term=Palmerini%20F%5BAuthor%5D&cauthor=true&cauthor_uid=20088729
https://www.ncbi.nlm.nih.gov/pubmed/?term=Billeci%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=20088729
https://www.ncbi.nlm.nih.gov/pubmed/?term=Comi%20G%5BAuthor%5D&cauthor=true&cauthor_uid=20088729
https://www.ncbi.nlm.nih.gov/pubmed/?term=Previdi%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20088729
https://www.ncbi.nlm.nih.gov/pubmed/?term=Silvestrelli%20G%5BAuthor%5D&cauthor=true&cauthor_uid=20088729
https://www.ncbi.nlm.nih.gov/pubmed/?term=Laurell%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22527790
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lundstr%C3%B6m%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22527790
https://www.ncbi.nlm.nih.gov/pubmed/22527790


DAUGAVPILS UNIVERSITƐTES 59. STARPTAUTISKƐS ZINƐTNISKƐS KONFERENCES PROCEEDINGS OF  

RAKSTU KRƐJUMS THE 59th INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY  

 

260 

Qureshi A. I., Suri F. K., Nasar A., Kirmani J. F., Divani A. A., Giles W. H. 2006. Free thyroxine 

index and risk of stroke: results from the National Health and Nutrition Examination Survey 

Follow-up Study. In: Medical Science Monitor: International Medical Journal of Experimental and 

Clinical Research. Vol. 12(12), Warsaw, pp. CR501ïCR506. 

Schultz M., Kistorp C., Raymond I., Dimsits J., Tuxen C., Hildebrandt P., Faber J. 2011. 

Cardiovascular events in thyroid disease: a population based, prospective study. In: Hormone and 

metabolic research, Vol. 43(9), Stugartt, pp. 653ï9. 

Talebi M., Ghertasi M., Taheraghdam A., Andalib S., Sharifipour E. 2014. A comparison of risk 

factors and severity of ischemic stroke in female and male genders in North-West Iran: A cross-

sectional study. In: Iranian Journal of Neurology. Vol. 13(4), Tehran, pp. 215-219. 

Yao X. Y., Lin Y., Geng J.L, Sun Y.M., Chen Y., Shi G.W., Xu Q., Li Y.S. 2012. Age- and 

Gender-Specific Prevalence of Risk Factors in Patients with First-Ever Ischemic Stroke in China. 

In: Stroke Research and Treatment, Vol. 2012, New York: Hindawi, 136398, 6 pages, doi: 

10.1155/2012/136398. 

Yang M. H., Yang F.Y., Lee D. D. 2015. Thyroid disease as a risk factor for cerebrovascular 

disease. In: Journal of stroke and cerebrovascular diseases: the official journal of National Stroke 

Association. Vol. 24(5), Philadelphia, pp. 912ï920. 

 

 



DAUGAVPILS UNIVERSITƐTES 59. STARPTAUTISKƐS ZINƐTNISKƐS KONFERENCES PROCEEDINGS OF  

RAKSTU KRƐJUMS THE 59th INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY  

 

261 

KNOWLEDGE AND COMFORT LEVEL OF MIDWIVES  

AND OBSTETRICIANS DEALING WITH BEREAVEMENT 

AFTER STILLBIRTH  
 

Marija Jurļenko
1
, Arta KoļǕne

1
, Madara Kurpniece

1
, Laura Dreijere

1
,  

Ieva Briedǭte
2,3,4
, ArtȊrs Miksons

5
 
 

1 
Rǭga StradiǺġ university, Faculty of Medicine, Dzirciema str.16, Rǭga, Latvia 

maria@yurchenko.lv, arta.kocane@gmail.com, kurpniece.madara@gmail.com, 

dreijere.laura@gmail.com 
2 
Rǭga StradiǺġ University, Department of Obstetrics and Gynaecology, Riga, Latvija 

dr.briedite@gmail.com 
3 
Riga Maternity Hospital, Riga, Latvija 

dr.briedite@gmail.com 
4 
Capital Clinic Riga, Riga, Latvija 

dr.briedite@gmail.com 
5 
Rǭga StradiǺġ University Department of Psychosomatic Medicine and Psychotherapy, KapseǸu str. 

23, Riga, Latvia 

dr.miksons@gmail.com 

 

Abstract 

Key words: stillbirth, knowledge, staff, education, bereavement 

Case of stillbirth is defined by fetal death after 22th week of gestation. A systematic review, published in 2016, showed 

that behaviors and actions of staff have a memorable impact on parents and parents are expecting support from staff. 

The aim of the research was to determine knowledge and comfort level of staff dealing with bereavement after stillbirth. 

Research was done by surveying midwives and obstetricians. Surveying was done at Riga Maternity Hospital and 

Perinatal Care Center of Pauls StradiǺġ Clinical University Hospital in Riga. In total 106 respondents completed the 

survey: 103 women and 3 men; 66% were midwives and 34% obstetricians. 24.8% of the staff were in learning process 

and 75.2% certified specialists. 19.4% stated that their knowledge is not enough to deal with stillbirth cases; 21.4% 

have knowledge, but do not have experience; 47.6% have enough knowledge and experience, but still have to endure 

emotional difficulties. 53.4% never heard how to deal with it during their education. Total 81.2% mentioned insufficient 

education about stillbirth cases. Results showed that majority of staff do not feel confident dealing with cases of 

stillbirth. Healthcare professionals admit lack of knowledge and absent of trainings about stillbirth cases during 

education. Staff should receive special and adequate training to get personal ability and knowledge about how to act and 

feel confident in cases of stillbirth. 

 

Kopsavilkums 

AtslǛgvǕrdi: nedzǭvi dzimis, zinǕġanas, personǕls, izglǭtǭba, zaudǛjums 

Nedzǭvi dzimis auglis ir nelabvǛlǭgs grȊtniecǭbas iznǕkums ar jaundzimuġǕ nǕvi pǛc 22. gestǕcijas nedǛǸas. 2016. gadǕ 

publicǛts sistemǕtisks apskats pierǕda, ka slimnǭcas personǕla uzvedǭba un darbǭbas ġǭ gadǭjuma laikǕ atstǕj spǛcǭgu 

iespaidu uz pacientiem un pacienti sagaida atbalstu no personǕla. PǛtǭjuma mǛrǵis bija noteikt, kǕ medicǭnas personǕls 

vǛrtǛ savas zinǕġanas un komforta lǭmeni ġajos gadǭjumos. PǛtǭjums tika ǭstenots aptaujǕjot medicǭnas personǕlu - 

vecmǕtes un ginekologus-dzemdǭbu speciǕlistus. Aptauja tika veikta Rǭgas Dzemdǭbu namǕ un PerinatǕlǕs aprȊpes 

centrǕ Paula StradiǺa KlǭniskǕs universitǕtes slimnǭcǕ RǭgǕ. 106 respondenti aizpildǭja anketu: 103 sievietes un 3 vǭrieġi; 

66% bija vecmǕtes un 34% - ginekologi. 24,8% no viǺiem bija apmǕcǭbas procesǕ un 75,2% - sertificǛti speciǕlisti. 

19,4% respondentu apgalvoja, ka viǺu zinǕġanas nav pietiekamas. 21,4% apgalvoja, ka viǺiem ir zinǕġanas, bet nav 

pietiekami pieredzes ġajǕ jomǕ; 47,6% ir pietiekami daudz zinǕġanu un pieredzes, bet viǺi joprojǕm saskaras ar 

emocionǕlǕm grȊtǭbǕm. KopǕ 81,2% atzǭmǛja, ka izglǭtǭbas procesǕ iegȊtǕ informǕcija par to, kǕ rǭkoties ġǕdos 

gadǭjumos, ir nepietiekama. Apkopojot rezultǕtus varǛja secinǕt, ka lielǕkǕ daǸa personǕla nejȊtas pǕrliecinǕti 

saskaroties ar nedzǭvi dzimuġo bǛrnu gadǭjumiem. Medicǭnas personǕlam nepiecieġams saǺemt speciǕlu un adekvǕtu 

apmǕcǭbu par to, kǕ rǭkoties ġajos gadǭjumos. 

 

 

Introduction  

In 2014 the World Health Organization released a statement on preventing disrespect during 

facility-based childbirth (World Health Organization 2014). Worldwide in 2015 about 2.7 million 

mailto:dr.miksons@gmail.com
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babies were stillborn (Ellis et al. 2016); in Latvia there were 106 cases of stillbirth in 2015 (Slimǭbu 

profilakses un kontroles centrs 2016). 

The study is important because the death of any child is a tragedy for families, often with 

profound, long lasting psychosocial and economic effects. In addition to clinical care, quality 

maternity care incorporates interpersonal and emotional aspects of care. Because stillbirth is an 

indicator of quality of care, women's experiences of care associated with stillbirth can be deemed to 

be an indicator of quality of care processes. Just as actions can be taken to prevent stillbirth, actions 

can be taken to prevent adverse psychosocial outcomes after stillbirth and, in both instances, 

suboptimum interpersonal care can undermine even the best clinical care and lead to harm (Heazell 

et al. 2016: 387). 

Pregnant women who previously experienced repetitive spontaneous abortions received 

increased attention but no specific medical therapy (ñtender loving careò). These women ( n = 16) 

were more likely (85%) to complete their pregnancy than women ( n = 42) not offered such close 

attention (36%) (Joe Simpson and Eric Jauniaux 2016). 

Caring for families during and after stillbirth places a substantial personal and professional 

burden on medical personnel. Negative effects on staff could be addressed by education, training, 

and provision of formal and informal support (Heazell et al. 2016: 387). 

Aim is to determine how midwives and obstetricians measures their knowledge and comfort level 

dealing with bereavement after stillbirth in Riga Maternity Hospital and Perinatal Care Center of Pauls 

StradiǺġ Clinical University Hospital in Riga. 

In this study we want to give importance of educating staff, because that can enable them to 

cope better with stillbirth cases both - emotionally and professionally. 

Material and Methods 

The survey consisted of open- and close-ended questions about working with patients in case 

of stillbirth to evaluate knowledge and comfort level of staff dealing with bereavement after 

stillbirth. Midwives and obstetricians from Riga Maternity Hospital and Perinatal Care Center of 

Pauls StradiǺġ Clinical University Hospital in Riga participated in the study.  

Inclusion criterion was that the participant had to be a medical care specialist in gynecology 

and obstetrics department, currently working at related Maternity ward and had working experience 

with cases of stillbirth. Exclusion criteria were rejection to participate and incomplete questionnaire. 

Patients were interviewed in a 1 month period starting in January 2017 and finishing in February 

2017. 

The knowledge and comfort level of staff dealing with bereavement after stillbirth was 

assessed by Latvian version of survey - originally created study protocol in 15.01.2017. Survey 

included questions about education on working with cases of stillbirth (Was it mentioned in your 

https://www-clinicalkey-com.db.rsu.lv/#!/search/Heazell%20Alexander%20E%20P/%7B%22type%22:%22author%22%7D
https://www-clinicalkey-com.db.rsu.lv/#!/search/Simpson%20Joe%20Leigh/%7B%22type%22:%22author%22%7D
https://www-clinicalkey-com.db.rsu.lv/#!/search/Heazell%20Alexander%20E%20P/%7B%22type%22:%22author%22%7D
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study process how to deal with patients in cases of stillbirth (how to talk, how to support them 

emotionally)? Answers: Yes; No.); about self-assessed knowledge and comfort level that provides 

the sense of confidence in cases of stillbirth. (Do you think that your education and experience on 

working with cases of stillbirth is sufficient to support patients? Answers: Yes; No; Knowledge is 

enough, but there is not enough experience; Enough knowledge and experience but still it is very 

emotionally difficult.) Respondents were also asked about their opinion about the quality of 

information about dealing with these cases in education process (Do you think that the information 

provided in education process about dealing with cases of stillbirth is sufficient? Answers: Yes; No.) 

The survey also included questions about psychoemotional factors and emotions they 

encounter when working with cases of stillbirth and how it affects them in work and after work and 

knowledge about grief stages (Kubler-Ross, 1969) and do they think it was necessary to provide 

education on grief stages.  

All the data were processed in IBM SPSS version 23.0. Descriptive statistics - frequency and 

percentage - were applied. Significance was detected using Pearson Chi-square, Fishersô Exact test 

with p values <0.05. 

Results 

In survey participated 106 respondents. Population consisted of 103 women (97.2%) and 3 

men (2.8%), 66% of midwives and 34% of obstetricians, 24.8% of the staff were in learning process 

and 75.2% certified specialists. The majority - 72.6% - of participants were from Riga Maternity 

Hospital, - 27.4% - were from Perinatal Care Center of Pauls StradiǺġ Clinical University hospital 

(PSKUS).  

Respondents were asked about knowledge and confidence dealing with stillbirth and did they 

get appropriate information during education.19.4% stated that their knowledge is not enough to 

deal with stillbirth cases; 21.4% have knowledge, but do not have experience; 47.6% have enough 

knowledge and experience, but still have to endure emotional difficulties. The 54.5% of 

respondents, who have knowledge, but do not have enough experience, felt confused dealing with 

case of stillbirth. (p= 0.029) 

In the next question 53.4% stated that it was never mentioned how to deal with stillbirth cases 

during their education and 12.7% of respondents, who did not heard about stillbirth cases during 

education - felt guilty dealing with cases of stillbirth. (p=0.014). And furthermore the 92.0% of 

surveyed, who did not heard about stillbirth cases during education - suppose, that knowledge of 

grief stages would be necessary. (p=0.036) 

Total 81.2% mentioned insufficient education about stillbirth cases. And 57.3% of surveyed 

for whom the education was not enough, state that it affects their ability to take care of other 

patients and get work done. (p=0.043). But Other 66.0% of respondents, who heard about stillbirth 

during education, still mentioned that topic coverage was not enough. (p<0.00005) 
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Discussion 

The understanding, how educated are midwives and obstetricians and how good they can cope 

with emotionally challenging situations such as stillbirth could improve the health care quality in 

Riga Maternity Hospital and Perinatal Care Center of Pauls StradiǺġ Clinical University Hospital in 

Riga. 

A lot of knowledge and skills are expected from clinicians moreover than medical help. For 

example, medical personnel should be sensitive to the emotional difficulties and needs of familiesô 

bereavement after stillbirth. Families should be offered the opportunity to see and hold their infant 

and be offered keepsake items such as photos, handprints or footprints, or special blankets or 

clothing. It is stated that all women should be offered bereavement services and psychological 

consulting and should receive close surveillance for development of depression. And it is also 

recommended to discuss all the results of the stillbirth evaluation and counselling regarding 

potential subsequent pregnancies (Resnik et al. 2014).  

There are mentioned six ñqualitiesò that summarized the findings ð ñsupport in chaos,ò 

ñsupport in the meeting with and separation from the baby,ò ñsupport in bereavement,ò 

ñexplanation of the stillbirth,ò ñorganization of the care,ò and ñunderstanding the nature of grief.ò 

(Sªflund K et al. 2004). Do Latvian medical professionals have sufficient knowledge?! Research 

results show that knowledge of how to support and the recommendations how to cope with 

bereavement are not provided during educational process. As a consequence, medical staff cannot 

be expected to demonstrate skills, which they were not taught. Some part of medical professionals 

was introduced to similar cases during education; still midwives and obstetricians measure their 

knowledge as insufficient.  

Further research is important, especially to get clearer which skills are the most necessary to 

provide to midwives and obstetricians, making them to be able to improve situation with 

bereavement after stillbirth. The major challenge is to give possibilities for medical personnel to get 

knowledge, providing midwives and obstetricians more understanding and confidence. 

For the moment the discussion about organization of educational process and about 

perspective to add psychosomatic or/and psychological, or/and emotional trainings as one 

specialized and differentiated subject is necessary. It is also necessary to discuss how this 

reorganization should be done to be effective. Furthermore, midwives and obstetricians stated that 

practical trainings are extremely important, because experience is especially valuable.  

Conclusions 

The most important and sensitive conclusion is that healthcare professionals admit their lack 

of knowledge by absence of training on stillbirth cases during medical education. Midwives and 

obstetricians do not feel confident dealing with cases of stillbirth.   

https://www.ncbi.nlm.nih.gov/pubmed/?term=S%C3%A4flund%20K%5BAuthor%5D&cauthor=true&cauthor_uid=15153133
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Neither knowledge, nor experience is enough to deal with such cases. Absence of knowledge 

and experience leads to confusion, guilt and affects ability to take care of other patients and to get 

work done. 

The majority of midwives and obstetricians did not get information how to deal with stillbirth 

cases during medical education. Moreover, medical specialists, who get information during medical 

education, measure it insufficient.  

Midwives and obstetricians should receive special and adequate trainings to get personal 

ability and knowledge about how to act and feel confident in cases of stillbirth. 
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Abstract 

The prevalence of depression among the elderly people and the influencing factors 

Key words: Primary care, elderly person, depression 

Introduction:  It is estimated that in 2030 22% of the Latvian population will be between 60 to 79 years old and 6% of 

the population will be above the age of 80. Depression is a common mental disorder. Globally, an estimated 350 million 

people of all ages suffer from depression.  

Aim:  By using the means of questionnaires, analyze whether the depression as a mental disorder is common among the 

elderly as well as understand which factors influence the development of depression. 

Materials and methods: A questionnaire was used to gather data. Respondents answered 20 questions about their 

general state of health and completed a short depression test designed to evaluate the level of depression. Data was 

compiled in Excel tables and processed with SPSS 16.0 data processing method.  

Results: From the 100 respondents with an average age 75 years the depression test showed average depression level 

4,3 points, which means these people do not have depression. Study showed that people who have tendency to 

depression visit their family doctor twice as often as those who do not have such a tendency. It could also could be seen 

that for people who have a hobby the average level of depression ranges 2 - 3 points, but those who do not have any 

hobbies average depression level is 3-7 points. At the same time it did not demonstrate a clear correlation between age 

and depression. People with signs of depression have indications of cognitive dysfunction. From those people who live 

in a nursing home 20,6% show signs of depression, whereas from those people who live at home 45 % have sings of 

depression.  

Conclusion: After compiling the results it is clear that the age does not affect level of depression, but many other 

factors are significant.  

 

Kopsavilkums 

Depresijas izplatǭta vecu cilvǛku vidȊ un to ietekmǛjoġie faktori 

AtslǛgas vǕrdi: ǥimenes medicǭna, depresija, pensijas vecuma cilvǛki 

Ievads: Ir aprǛǵinǕts, ka ap 2030. gadu 22% no visas Latvijas populǕcijas bȊs 60 lǭdz 79 gadus veci un 6% cilvǛku bȊs 

vecǕki par 80 gadiem. Depresija ir viena no visbieģǕk satopamǕm mentǕlǕm saslimġanǕm. VisǕ pasaulǛ ir apmǛrsm 350 

milj. cilvǛku, kuri cieġ no derpesijas.  

MǛrǵis: NovǛrtǛt pensijas vecuma cilvǛku mentǕlo stǕvokli un salǭdzinǕt to ar depresijas lǭmeni.  

MateriǕli un metodes: PǛtǭjumǕ tika izmantotas trǭs daģǕdas anketas: MentǕlǕ stǕvokǸa ǭsais novǛrtǛjums (Mini mental 

state examination), depresijas paġnovǛrtǛjuma tests (PHQ-9) un aptauja par pacientu vispǕrǛjo veselǭbas stǕvokli. Dati 

tika apkopoti ar Microsoft Excel un SPSS 16.0 statistikas apstrǕdes programmǕm. 

RezultǕti: PǛtǭjumǕ piedalǭjǕs 100 respondentu ar vidǛjo vecumu 75 gadi. VidǛjais iegȊtais punktu skaits depresijas 

testǕ bija 4,3, kas norǕda, ka respondentiem nav depresija. PǛtǭjuma rezultǕti parǕdǭja, ka cilvǛki, kuriem ir nosliece uz 

depresiju, savu ǥimenes Ǖrstu apmeklǛ divas reizes bieģǕk. KǕ arǭ tika pierǕdǭta korelǕcija starp hobiju esamǭbu un 

zemǕku depresijas lǭmeni ï cilvǛki, kuriem bija hobiji vidǛji testǕ uzrǕdǭja rezultǕtu 2 ï 3 punkti, taļu tie, kuriem hobiju 

nebija vidǛji ieguva 4 ï 7 punktus. Tika pierǕdǭts, ka cilvǛkiem ar depresiju ir kognitǭvo funkciju traucǛjumi. No tiem 

cilvǛkiem, kuri dzǭvoja sociǕlǕs aprȊpes iestǕdǛ 20,6 % uzrǕdǭja depresijas pazǭmes, savukǕrt, no tiem, kuri dzǭvoja 

mǕjǕs, 45 % bija depresijas iezǭmes.  

SecinǕjumi: Apkopojot pǛtǭjuma rezultǕtus, ir skaidrs, ka vecums neietekmǛ depresiju, bet daudzi citi faktori gan.  

 

Introduction  

According to WHO data, the ageing of the population is happening at a much faster rate than 

previously considered. The number of people ageing 60+ is expected to double between 2000 and 

2050. It estimated that by 2030, 22% of the Latvian population will be in ages between 60 and 79 

years old. Furthermore, 6% - above the age of 80 years. Along with the development of medical 
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possibilities and human age spectrum changes the health priorities are changing. Depression is the 

leading cause of ill health and disability worldwide. According to the latest estimates from WHO, 

more than 300 million people are now living with depression, an increase of more than 18% 

between 2005 and 2015. Lack of support for people with mental disorders, coupled with a fear of 

stigma, prevent many from accessing the treatment they need to live healthy, productive lives 

(WHO 2017).  

Depression is a common mental illness characterized by persistent sadness and a loss of 

interest in activities that people normally enjoy, accompanied by an inability to carry out daily 

activities, for 14 days or longer. In addition, people with depression normally have several of the 

following: a loss of energy; a change in appetite; sleeping more or less; anxiety; reduced 

concentration; indecisiveness; restlessness; feelings of worthlessness, guilt, or hopelessness; and 

thoughts of self-harm or suicide (WHO 2017). 

Centers for Disease Control and Prevention (CDC) study showed that the age group of 50 years 

7.7% of respondents notes that are currently suffering from depression, and 15, 7% lifetime has 

been diagnosed with depression. It is a curable disease, therefore earlier diagnosis improves 

patient's future health and quality of life (CDC, January 31, 2017). 

General practitioners are usually the first health care professionals who are involved if the 

patient or a family member is suspected of a disease development. It has been shown that patients 

with depression visit the GP more often, use more drugs and staying in the hospital longer. 

Although studies have shown that with increasing age the prevalence of depression, it is not age-

related illness. 

Material s and Methods 

The study was conducted in a GP practice, during the period from January to February 2017. 

Study design - cross sectional study. The study involved 100 respondents. Inclusion criterion: age 

over 62 years. Exclusion criteria: age under 62 years of age, the patient's unwillingness to 

participate in the study. 

The study used 3 questionnaires: pacient health questionnare (PHQ-9), a short mental status 

examination (Mini Mental state examination) and questionnaire of the general state of health and 

quality of life. To evaluate the health status, patients were asked 20 questions about chronic 

illnesses, complaints lately, exercise, hobbies, living conditions, medication habits, cooperation 

with the family doctor, as well as the quality of sleep. 

Statistical calculations were performed using Microsoft Excel and SPSS Statistics 18 

Results  

Of all respondents 67% are women, while 33% - men. The average age of respondents is 75 

years (SD 8.8 years). Most study participants living at home - 72%, and 28% - in social care 

institution. But 8% of respondents still working. With his family living 72%, while 28% said that 
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they live alone and rarely come into contact with their relatives. Of all the study participants most 

have secondary education (55%). Second place in terms of the level of education is secondary 

professional education (35%), 8% of respondents have a master's degree, but 2% of bachelor's 

degree. 

Complaints about sleep noted 36%, of which 17% stated that in the morning feeling tired and it 

is difficult to start the day. Regular physical activity have 69% of the respondents (at least 2 times a 

week), 31% are not physically active, and has a different reasons - and inability (movement 

disorder) and unwillingness to leave the house. 

None of the respondents stated that they are currently taking any medications that are linked to 

depression treatment, and no one has had a history of depression diagnosis. However, among the 

respondents are patients who are diagnosed with cognitive impairment and dementia. 

As the most common health concerns were mentioned dizziness (24%), and heart rhythm 

disorders (14%). However, 53% of respondents admitted that lately have not experienced any of the 

symptoms listed in the questionnaire. The most common chronic diseases related to the 

cardiovascular system (76% of respondents) and musculoskeletal system (20%). Daily medication 

are useing the majority of respondents - 86% and the most common are hypertension corrective 

medication. In contrast, dietary supplements and vitamins used in only 34%.  

Loss of concentration themselves noticed in 24% of study participants. But everyday fatigue 

feels 55% of respondents. Once a month, a family physician visits 26% of the respondents, 35% do 

so every three months, and the most common purpose of visit is to get a prescriptions. Most of the 

study participants (39%) goes to the family doctor only acute case of necessity, and it is usually not 

more than once a year. 

During the research, the results show that the respondents average depression level is 4 points 

(SD 3.3), indicating that those respondents who had such a number of points, there is no clinically 

significant depression (figure 1). 

 

Figure 1. Results of depression test 
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However, as of 5 points, it recommends that patients take the test again after some time. Thus 

excluding the possibility of the development of a deep depression. It should be noted that during the 

trial two patients were found to suffer from severe depression and thoughts of suicide. For it was 

immediately reported to the family doctor, who offered further treatment (figure 2). 

 

 
 

Figure 2. Clinically significant depression 

 

Analyzing the data by the Mann-Whitney U test, it can be concluded that in the general 

population depression is more common among women (p <0.05) (Figure 3). 

 

 
 

Figure 3. Depression comparison between men and women 

 

By contrast, observing hobby association with the development of depression, there is a 

relationship that people who have any hobby every day (not relevant or linked to physical activity) 
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shows an average of 2 points lower result depression test (Figure 4). Also, physical activity has a 

positive effect on the development of depression - those who do not engage in physical activity, 

depression test scores are an average of 7% worse. 

Evaluating the family situation, the data shows that people who live in nursing homes or who 

meets loved ones rarely, more likely to suffer from depression. As well as the presence of chronic 

disease increases the level of depression. 

 

 
 

Figure 4. Hobby impact on the level of depression 

 

As with mental status examination, the depression rate is higher in those patients who are 

more likely to visit a family doctor or do not do it at all (except for emergencies). 

 

 
 

Figure 5. Depression comparison with the frequency of general practitioner visits 
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Discussion 

Mitchell T Heflin in his study of geriatric patients indicate that older people have relatively 

more chronic diseases - 80% of patients have at least one disease and 50% at least two chronic 

diseases. Chronic conditions often associated with geriatric syndromes such as cognitive function 

decrease, frequent injuries resulting from falls, incontinence, etc., that affect the quality of life. In 

turn, the quality of life directly affects patients emotional state, so that the development of 

depression. Also in this study it appeared in the correlation between chronic disease and mental 

function loss, and depression levels. It can be concluded that the optimal chronic disease 

management improves the patient's general condition (Mitchell T Heflin et all., 2017). 

Studies recommends to take depression test all patients, regardless of symptomatology. US 

study on depression, found that, after 85 years of age on average 20% -80% of people suffering 

from depression. The suicide rate is twice as high among the elderly compared to the general 

population. However, data on the gender is different. After Mithchel T Heflin research data in the 

US from depression in senior years suffering most Caucasian men. In carrying out this study 

analysis, statistically significantly more likely from depression are suffering women. Perhaps these 

results is because Latvian women's life expectancy is 10 years longer than men, which is why 

depression rates are higher (Heflin et al 2017).  

Statistically significant correlations also showed better results in the tests and vitamin use 

habits. But after other studies not confirmed the relationship between better mental or physical 

health and vitamin daily use. However, a scientifically are proven that old people have critical of 

vitamin D and calcium, so these substances need to be used an additional (Beck et al 1997).  

Meta-analysis of the relationship of depression with cognitive function loss found that those 

people who suffered from depression after the age of 60 is much higher risk of developing all types 

of dementias. However, the study also points out that, perhaps, depression is the first symptom of 

dementia. This study found a statistically significant correlation between depression and dementia. 

However, the controversial question of whether depression is an independent disease, or one of the 

other disease symptoms. To answer this question requires further research (CDC, Depression in 

Older Adults: Selected Evidence-Based Programs 2009). 

Conclusions 

1. Summarizing the literature data it can be concluded that aging is an individual process, and 

each person takes place otherwise. Age is not the main factor that affects the mental condition. 

2. The survey results show that on average, respondents cognitive function are unchanged and 

depression levels are low. However, 9% of the respondents are shown no clinically significant 

depression, as well as 5% - severe cognitive function deficits.  
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3. At the same time the study showed that those people who are in nursing homes suffer from 

depression less often, however it should be noted that the study did not indicate whether these 

people use any kind of medication to treat symptoms of depression (anti-depressants). 
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Abstract 

Impact of CPB time during VSD corrective surgery on early postoperative period in children 

Key words: ventricular septal defect (VSD), cardiopulmonary bypass (CPB), extubation, inotropic therapy, 

postoperative period 

VSD is the most common congenital heart defect that can be treated either conservatively for small defect or surgically 

by closed or open heart surgery for larger septal defects. CBP use during operation inflicts an additional challenge for 

the already abnormal circulation. 

The aim of the study was to determine whether CPB time is affected by patientôs preoperative condition and has 

significant effect on postoperative period. 

In retrospective study data of 85 patients who had undergone VSD corrective open heart surgery until 2 years of age 

during years 2011.-2016. were obtained and analyzed. The data was collected from electronic database Andromeda, 

ICU database ICIP, medical histories and cardio surgery operation registry. The analysis of gathered data was carried 

out using IBM SPSS 22.0. 

Analysis showed statistically significant correlation between CPB time and preoperative parameters as defect 

localization (p = 0.007), defect size (p<0.0005), cardio-thoracic index CTI value (p<0.0005) and pro-BNP value 

(p<0.0005). Results showed correlation between longer CPB time and postoperative parameters as the need for 

inotropic therapy (p = 0.02), use of combined inotropic therapy (p = 0.007), the time of inotropic drug use (p=0.001), 

intubation time (p = 0.001), time of removal of the pleural drain (p = 0.011), total days spent in ICU (p=0.001). 
Correlation between CPB time and rhythm disturbances after CPB discontinuation (p = 0.015) was also found. It was 

found that lower weight is associated with longer period of time spent in ICU ( p<0.0005). 

Conclusions: CPB time depends on defect localization and size. Longer CPB time is associated with the need for 

inotropic therapy and the possibility that combined inotropic therapy will be used. Longer CPB time is associated with 

higher chance of arrhythmias in postoperative period. Longer CPB time is associated with more challenging early 

postoperative period. Children with lower weight are expected to spend longer period of time in ICU.  

  

Kopsavilkums 

MǕkslǭgǕs asinsrites laika ietekme uz agrǭno pǛcoperǕcijas periodu bǛrniem pǛc ǵirurǥiskas kambaru 

starpsienas defekta korekcijas  

AtslǛgas vǕrdi: kambaru starpsienas defects (VSD), mǕkslǭgǕ asinsrite (MA) , ekstubǕcija, inotropo medikamentu 

terapija, pǛcoperǕcijas periods 

VSD ir visbieģǕk sastopamǕ iedzimtǕ sirdskaite bǛrniem, ko var ǕrstǛt gan konservatǭvi, maza defekta gadǭjumuǕ, gan 

ǵirurgiski ar vǕǸǛja vai slǛgta tipa sirds operǕcijǕm, lielǕka defekta gadǭjumǕ. MǕkslǭgǕs asinsrites izmantoġana vaǸǛjǕs 

sirds operǕcijǕs rada papildus slodzi jau tǕ patoloǥiskajai cirkulǕcijai.  

PǛtǭjuma mǛrǵis bija noskaidrot vai MA laiks ietekmǛ agrǭno pǛcoperǕcijas periodu un vai MA laiku ietekmǛ bǛrna 

pirmsoperǕcijas stǕvoklis.  

Tika veikts retrospektǭvs pǛtǭjums, kur tika ievǕkta un analizǛta informǕcija par 85 bǛrniem janunǕkiem par 2 gadiem, 

kam tikusi veikta VSD slǛgġanas operǕcija izmantojot MA no 2011-2016. gadam. Dati tika ievǕkti no BǛrnu klǭniskǕs 

universitǕtes slimnǭcas elektroniskǕs datubǕzes Andromeda, intensǭvǕs terapijas nodaǸas datubǕzes ICIP, medicǭnas 

kartǛm un operǕciju ģurnǕliem. Datu apstrǕde un analǭze tika veikta izmantojot IBM SPSS 22.0. 

Datu analǭze uzrǕdǭja statistiski nozǭmǭgu korelǕciju starp MA laiku un tǕdiem preoperatǭvajiem parametriem kǕ defekta 

lokalizǕcija (p = 0.007), defekta izmǛrs (p<0.0005), kardio ï torakǕlo indeksu KTI (p<0.0005) un pro-BNP vǛrtǭbǕm 

(p<0.0005). RezultǕti uzrǕdǭja korelǕciju starp lielǕku MA laiku un nepiecieġamǭbu pǛc inotropǕs terapijas (p = 0.02), 

kombinǛtas inotropǕs terapijas pielietoġanu (p = 0.007), inotropo medikamentu lietoġanas laiku (p=0.001), ekstubǕcijas 

laiku (p = 0.001) un pleirǕlǕs drenas ekstrakcijas laiku (p = 0.011), kǕ arǭ laiku, kas pavadǭts intensǭvǕs terapijas nodaǸǕ 

(p=0.001). Analǭze uzrǕdǭja korelǕciju starp MA ilgumu un ritma traucǛjumiem pǛc tǕs atvienoġanas (p = 0.015). KǕ arǭ 

tika noskaidrots, ka zemǕks svars pirms operǕcijas korelǛ ar ilgǕku laiku intensǭvǕs terapijas nodaǸǕ ( p<0.0005).. 

SecinǕjumi: MǕkslǭgǕs asinsrites laiks ir atkarǭgs no defekta lokalizǕcijas un izmǛra. IlgǕks MA laiks tiek asociǛts ar 

nepiecieġamǭbu pǛc inotropǕs terapijas un vairǕku inotropo medikamentu pielietoġanu. IlgǕks MA laiks paaugstina risku 

ritma traucǛjumiem pǛc MA atvienoġanas. IlgǕks MA var tikt asociǛts ar smagǕku agrǭno pǛcoperǕcijas periodu. Ir 

sagaidǕms, ka bǛrni ar mazǕku svaru pirms operǕcijas pavadǭs ilgǕku laiku intensǭvǕs terapijas nodaǸǕ. 
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Introduction  

Ventricular septal defect (VSD) is the most common cardiac malformation in newborns, 

accounting for up to 25% of all congenital heart diseases. (Nelson 2011) VSD differs in size, 

location and the effect on the overall condition of the child. Small VSDôs only abnormal finding 

prior to closing is a loud, harsh holosystolic murmur best heard over the lower left sternal border, 

and it is frequently accompanied by a thrill. Large VSDs with strong left-to-right shunt and 

excessive pulmonary blood flow and pulmonary hypertension are responsible for dyspnea, feeding 

difficulties, poor growth, recurrent pulmonary infections, and cardiac failure in early infancy. 

Cyanosis is usually absent, but duskiness is sometimes noted during infections or crying. The 

prominence of the left precordium is common, as are a palpable parasternal lift, a laterally displaced 

apical impulse and apical thrust, and a systolic thrill. The holosystolic murmur of a large VSD is 

generally less harsh than that of a small VSD and more blowing in nature because of the absence of 

a significant pressure gradient across the defect. Defects may occur in any portion of the ventricular 

septum. (Nelson 2011) Most are perimembranous type, but there is also conoventricular, inlet and 

muscular VSD. In most cases, it is hard to define one exact type, because the defect may be too 

large.  

In large VSDs, the chest x-ray shows gross cardiomegaly with a prominence of ventricles, the 

left atrium, and the pulmonary artery. It is described with cardiothoracic index ï CTI. CTI < 0,6 is 

considered to be normal in children until 1 year of age, and CTI < 0,5 in children until 2 years of 

age and older. Pulmonary vascular markings are increased, and frank pulmonary edema, including 

pleural effusions, may be present. The electrocardiogram shows biventricular hypertrophy; P waves 

may be notched or peaked. (Nelson 2011) Rhythm disturbances may be present. 

VSD can be treated either conservatively for small defect or surgically by closed or open heart 

surgery for larger septal defects. A significant number (30-50%) of small defects close 

spontaneously, most frequently during the 1st 2 yr of life. Some long-term studies of adults with 

unoperated small VSDs show an increased incidence of arrhythmia, subaortic stenosis, and exercise 

intolerance. Guidelines from the Council on Cardiovascular Disease in the Young of the American 

Heart Association state that an isolated, small, hemodynamically insignificant VSD is not an 

indication for surgery. In infants with a large VSD, management has 2 aims: to get the symptoms of 

heart failure under control and prevent the development of a pulmonary vascular disease. 

Transcatheter occlusion closure is most successful in treating muscular VSDs, the rest are managed 

with open heart surgery with cardiopulmonary bypass during which patch of fabric or pericardium 

(the normal lining around the outside of the heart) is sewn over the VSD which later is covered by 

the normal heart lining tissue and becomes a permanent part of the heart. (Nelson 2011) 
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Cardiopulmonary bypass (CPB) is a procedure to circulate and oxygenate the blood outside 

the body. CPB is commonly used in heart surgery because of the difficulty of operating on the 

beating heart. It uses a heartïlung machine to maintain perfusion to other body organs and tissues 

while the surgeon works in a bloodless surgical field.
 
To provide a dry, motionless, operative area, a 

cross-clamp is placed across the ascending aorta above the coronary ostia and proximal to the aortic 

cannula, thus isolating the coronary circulation and preventing blood entering the chambers of the 

heart. Therefore, techniques of myocardial protection are used to preserve myocardial function and 

prevent cell death. Cardioplegic techniques for myocardial protection involve the delivery of 

cardioplegic solution to the myocardium to provide diastolic electromechanical arrest.
 
(Chang 1998) 

Cardiopulmonary bypass use during operation inflicts an additional challenge for the already 

abnormal circulation. CPB time is a predictor of immediate postoperative morbidity and mortality. 

The results of primary surgical repair are excellent, and complications leading to long-term 

problems (residual ventricular shunts requiring reoperation or heart block requiring a pacemaker) 

are rare. After surgical obliteration of the left-to-right shunt, the hyperdynamic heart becomes quiet, 

cardiac size decreases toward normal, thrills and murmurs are abolished, and pulmonary artery 

hypertension regresses. The patientôs clinical status improves markedly. Most infants begin to 

thrive, and cardiac medications are no longer required. Catch-up growth occurs in most patients 

within the next 1-2 yr. The long-term prognosis after surgery is excellent. Patients with a small 

VSD and those who have undergone surgical closure without residual are considered to be at 

standard risk for health and life insurance. (Nelson 2011) 

Material and Methods 

In retrospective study data of 85 patients who had undergone VSD corrective open heart 

surgery using cardiopulmonary bypass until 2 years of age during years 2011.-2016. were obtained 

and analyzed. The exclusion criteria were the age and other congenital heart diseases, mainly 

cyanotic type. We also included children whose VSD was combined with atrial septal defect and 

patent ductus arteriosus, whereas it does not have a significant impact on cardiopulmonary bypass 

time. The data was collected from Riga Children Clinical university hospitals electronic database 

Andromeda, ICU database ICIP, medical histories and cardio surgery operation registry. The 

analysis of gathered data was carried out using IBM SPSS 22.0.  

Results 

Carrying out descriptive data analysis we found that 54% (46) of the children were male and 

46% (39) female with mean age of 10Ñ4 months with the most frequent age being 7 months. The 

average size of VSD was 8.7 Ñ 2.1mm with variations from 4 mm to up to 15 mm. 50.6% of the 

defect was with perimembranous, 31.8% mixed, 12.9% conoventricular, 4.7% with muscular 

localization. Isolated VSD was found in 78.8% of the patients; 14.1% had VSD + ASD, 4.7% 
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VSD + PDA and 2.4% VSD + ASD + PDA. Preoperatively 52% had increased CTI of 0.62 Ñ 0.05 

with reference values being CTI < 0.6 until 1 year of age and CTI< 0.5 till 2 years of age and older. 

82,3% had increased pro-BNP of 1283 Ñ 1425pg/mL with reference interval pro-BNP < 125 pg/mL. 

74.7% of the patients had a lower weight in average by -1.7 SD. At least 1 chronicle illness was 

found in 38,8% of patients, with most common being trisomy of 21. chromosome (5.9%). Rhythm 

disturbances were found in 48% of the patients preoperatively.  

Average CPB time was 98 Ñ 30 min. All of the patient's myocardial protection was carried out 

using Martindale cardioplegic solution. 18.8% of the patients developed rhythm disturbances after 

discontinuation of the CPB and only 1 patient developed bleeding. Rhythm disturbances were with 

a tendency to a slower rhythm ï bradycardia, atrioventricular blockage in different stages and sinus 

node weakness. As a result of the operation, 24.7% of patients hearts developed trivial tricuspid 

valve insufficiency, which remained in the postoperative period in 17.6% of the patients. During the 

intraoperative transesophageal echocardiogram, a hemodynamically insignificant residual body was 

found in 16% of the patients and hemodynamically significant in only 1 patient who underwent 

instant revision surgery.  

In average 4.5 Ñ 2.2 days were spent in ICU. Postoperative supportive inotropic therapy was 

used in 86,4% of patients ï 70.3% received Milrinone lactate and 16.1% - Milrinone lactate with 

Adrenaline. The average time of Milrinone use was 2.6 Ñ 1.5days. Mean duration of intubation was 

28.0 Ñ 24.7 hours. 65% of the patients were extubated in the first 24h after surgery. The mean time 

of pleural drainage was 3.8 Ñ 1.6 days post operation. 

55.3% (47) of patients developed postoperative complications - rhythm disorders occurred in 

44.6% of patients, tricuspid valve insufficiency in 32%, infection and atelectasis in 12.7%, 

neurological complications in 4.7% and acute kidney failure in 3.5% of patients. During 

postoperative control echocardiogram, hemodynamically insignificant residual defect was found in 

29.4% of the patients. 

Analysis showed statistically significant correlation between CPB time and preoperative 

parameters as defect localization (p = 0.007) Picture 1, defect size (p<0.0005) Picture 2, CTI value 

(p<0.0005) and pro-BNP value (p<0.0005). 

Results showed correlation between longer CPB time and postoperative parameters as the 

need for inotropic therapy (p=0.02) Picture 3, use of combined inotropic therapy (p=0.007) Picture 4, 

the time of inotropic drug use (p=0.001) Picture 5, intubation time (p = 0.001) Picture 6, time of 

removal of the pleural drain (p=0.011) Picture 7, total days spent in ICU (p=0.001) Picture 8. 
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Picture 1. 

 

 
 

Picture 2. 

 

 
 

Picture 3. 
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Picture 4. 

 

 
 

Picture 5. 

 

 
 

Picture 6. 
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Picture 7. 

 

 
 

Picture 8. 

 

Correlation between CPB time and rhythm disturbances after CPB discontinuation (p = 0.015) 

was also found Picture 9.  

 

 
 

Picture 9. 

 

It was found that lower weight is associated with a longer period of time spent in ICU 

(p<0.0005) Picture 10. 
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Picture 10. 

 

Discussion 

Given the fact that our research focused on specific parameters there are no researches on our 

topic and we cannot compare our results to others. Referring to our results we can say that they are 

plausible and possible.  

Defect localization Picture 1 and size Picture 2 can be the reason for longer cardiopulmonary 

bypass time given that bigger defects take a longer time to be sewn closed and that defects with 

difficult access will take a longer time to be repaired. Relating to the correlation between CPB time 

and CTI and pro-BNP we can say that it was also found that bigger CTI and higher pro-BNP 

correlates with lower weight and bigger defect size. So we canôt unequivocally say that those two 

parameters are the reason for longer bypass time. 

Referring to the correlations between longer CPB time and need for inotropic therapy Picture 3, 

use of combined inotropic therapy Picture 4, the time of inotropic drug use Picture 5, these results can 

be considered plausible as well, given that there have been many researches on CPB time influence 

on metabolic processes in myocardium and the whole organism.
 
Given that cross-clamping causes 

ischemia in myocardium, it is consequential that longer cross-clamping during bypass will result in 

weaker myocardial function, lesser ejection fraction and pulmonary complications therefore 

coherence with intubation time Picture 6, time of removal of the pleural drain Picture 7 and total days 

spent in ICU Picture 8 also can be explained by physiological processes arising from myocardial 

ischemia.Correlation between CPB time and rhythm disturbances after CPB discontinuation Picture 9 

also can be seen as consequence of myocardial ischemia, but defect localization and size also can be 

seen as a cause, because of the possible conduction system damage during repair.
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The fact that it was found that lower weight is associated with a longer period of time spent in 

ICU Picture 10 can be related to the fact that being lower weight children organism is already in a 

lack of nutrients, which are crucial for regenerative and healing processes in the organism. 

Referring to other researches it is known that lower weight prior to cardiac surgery is associated 

with higher morbidity and mortality. 
 

55.3% (47) of patients developed postoperative complications - rhythm disorders occurred in 

44.6% of patients, tricuspid valve insufficiency in 32%, infection and atelectasis in 12.7%, 

neurological complications in 4.7% and acute kidney failure in 3.5% of patients. There have been 

many researches corresponding to postoperative complications after cardiopulmonary bypass. 

Taking in consideration the results of these researches and overall principle in postoperative 

intensive care our results can be considered believable.  

Conclusions 

1. CPB time depends on defect localization and size.  

2. Longer CPB time is associated with the need for inotropic therapy and the possibility that 

combined inotropic therapy will be used. 

3. Longer CPB time is associated with higher chance of arrhythmias in the postoperative period.  

4. Longer CPB time is associated with the more challenging early postoperative period. 

5. Children with lower weight are expected to spend a longer period of time in ICU. 

6. There is a strong correlation between childôs weight, the size of the defect, CTI and pro-BNP 

and these parameters should be viewed as a unit while evaluating their effect on CPB time.  
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Abstract 

Key words: stillbirth, staff, experience 

Stillbirth is an adverse pregnancy outcome, defined by fetal death prenatally. Both families and staff go through many 

challenges dealing with stillbirth. Young staff members sometimes have to work with these cases without any 

experience or insufficient experience, which could be emotionally challenging. Experience helps staff to provide 

support and information for parents. The aim of the research was to find out how staff members deal with stillbirth 

cases regarding their age or experience. Research method was surveying midwives and obstetricians in maternity wards. 

Surveying was done at Riga Maternity Hospital and Pauls Stradins Clinical University Hospital Perinatal Care 

Center in January 2017. Survey consisted of questions about experiences working with stillbirth cases. In total 106 

respondents completed the survey. 66% (N=70) were midwives and 34% (N=36) obstetricians. Regarding age there 

were 26.4% (N=28) respondents below the age of 30, there were 35.8% (N=38) respondents with work experience less 

than 10 years and 24.5% (N=26) staff members were only in learning process. Results showed, that there are differences 

in the way staff members deal with cases of stillbirth regarding their age and experience. Younger and less experienced 

staff tends to have more confusion, middle aged and those with experience 10-30 y. have their working abilities 

affected, but those older than 50 y. feel that these cases are very time and energy consuming.  

 

Kopsavilkums 

AtslǛgvǕrdi: nedzǭvi dzimis, personǕls, vecums 

Nedzǭvi dzimis auglis ir nelabvǛlǭgs grȊtniecǭbas iznǕkums, kas tiek definǛts ar augǸa nǕvi pǛc 22.gestǕcijas nedǛǸas un 

ġǭ augǸa dzemdǭbǕm. Ġajos gadǭjumos gan ǥimenei, gan personǕlam ir jǕsaskaras ar daudzǕm grȊtǭbǕm. Gados jauniem 

personǕla locekǸiem var nǕkties strǕdǕt ar ġǕdǕm pacientǛm bez pieredzes, kas var bȊt liels emocionǕls izaicinǕjums. 

Pieredze palǭdz personǕlam nodroġinǕt atbalstu un sniegt atbilstoġu informǕciju vecǕkiem. PǛtǭjuma mǛrǵis bija 

noskaidrot, kǕ personǕls tiek galǕ ar ġǕdiem gadǭjumiem darbǕ, atkarǭbǕ no personǕla vecuma un stǕģa. KǕ instruments 

tika izmantota oriǥinǕli veidota aptauja. IntervǛġana notika Rǭgas Dzemdǭbu nama un Paula StradiǺa KlǭniskǕs 

universitǕtes PerinatǕlǕs aprȊpes centra Ǖrstiem-dzemdǭbu speciǕlistiem un vecmǕtǛm. Aptauja sastǕvǛja no daģǕdiem 

jautǕjumiem par pieredzi, strǕdǕjot ar pacientǛm antenatǕli/intranatǕli bojǕ gǕjuġa augǸa gadǭjumos. 106 respondenti 

aizpildǭja anketas. 66% (n=70) bija vecmǕtes un 34% (36) Ǖrsti-dzemdǭbu speciǕlisti. Vecuma grupǕ zem 30 g.v. bija 

26,4% (n=28) respondenti, 35,8% (n=38) respondentiem darba stǕģs bija mazǕk par 10 gadiem un 24,5% (n=26) 

respondenti bija tikai mǕcǭbu procesǕ (Ǖrsti-rezidenti vai vecmǕtes studiju procesǕ). Apkopojot rezultǕtus varǛja secinǕt, 

ka ir atġǵirǭba starp to, kǕ personǕls tiek galǕ ar pacienġu aprȊpi ġǕdos gadǭjumos atkarǭbǕ no personǕla vecuma un 

darba stǕģa. JaunǕkam un mazǕk pieredzǛjuġam personǕlam bieģǕk jǕsastopas ar apjukumu, vidǛjǕ vecuma un pieredzes 

grupǕ (30-50 g.v un 10-30g. pieredze) bieģǕk atzǭmǛja ietekmǛtas darbaspǛjas un vecumǕ virs 50 g. bieģǕk atzǭmǛja, ka 

ġie gadǭjuma prasa Ǹoti daudz laika un enerǥijas.  
 

Introduction  

Stillbirth is an adverse pregnancy outcome, defined by fetal death antepartum or intrapartum. 

(Da Silva et al. 2016; WHO 2006) It is associated with great sadness and distress not only for 

parents, but also for the health professionals, especially midwives. In case of stillbirth it is essential 

to have bereavement care. Health care professionals should respect the individuality and diversity of 

parentsô grief. Grieving parents want staff to show sensitivity and empathy, validate the emotions of 

parents, provide clear information. Supportive bereavement care can help parents deal with their 

loss. (Homer et al. 2016; Peters et al. 2015)  
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Staff members have reported emotional, knowledge and system-based barriers to provide 

effective care, they distance themselves from parents and focus on guidelines or tasks as coping 

strategies. (Ellis et al. 2016) Healthcare professionals who felt that they have received adequate 

training reported less guilt and fear of litigation. The negative effects of stillbirth on professionals 

should be addressed by education, trainings provision of formal and informal support during and 

after stillbirth. (Heazell et al. 2016) Bereavement training should be included in midwifery 

education. But the problem is that students are often protected from caring for parentsô who have 

had stillbirth because of inexperience. Students are unable to give bereavement care because they 

have little preparation for stillbirth. (Homer et al. 2016) Experience and knowledge may help in 

bereavement care, but also can increase the emotional burden. Experienced staff feel they have 

more to offer parents and can find caring for bereaved parents rewarding, also they may feel guilt 

and depression following a diagnosis of stillbirth. (Ellis et al. 2016) 

Aim of study was to find out how staff members deal with stillbirth cases regarding their age 

or experience.  

Materials and methods 

Study design was a descriptive cross-sectional study. Study population consisted of 106 

midwives and obstetricians in Maternity wards. Surveying was done at Riga Maternity 

Hospital and Pauls Stradins Clinical University Hospital Perinatal Care Center in January 

2017. Inclusion criteria were following - participant should be obstetrician or midwife and currently 

working at related Maternity ward and had experience working with cases of stillbirth. Exclusion 

criteria also were two- refusal to participate and incomplete questionnaire.  

Survey was done by originally created study protocol, based on previous studies. The protocol 

consisted of demographic data (age, gender, profession, sertified specialist/in learning process, 

working experience in healthcare in years). The protocol included questions about experiences 

working with stillbirth cases. All of the questions were aimed to collect subjective, self-assessed 

experience while working with stillbirth cases. The questions were stated: ñHow would you 

describe working with patients in cases of stillbirth?ò (we offered choices: does not differ from 

other cases; confusion and bewilderment; a huge challenge emotionally and professionally; requires 

more time and energy, and the chance to write their own opinion and the ability to choose multiple 

choices); ñDo you encounter any of these emotional factors when working with these patients?ò (we 

offered our choices: stress; confusion, tiredness, feelings of inferiority and the chance to write their 

own opinion and to choose multiple choices); ñDoes working with these patients affect your ability 

to work with other patients and executing other work duties?ò; ñDoes working with these patients 

affect you after work?ò It also included questions about self-assessed knowledge and comfort levels 

when working with these patients and knowledge about grief that were not the aim of this study.  
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All the data was analyzed using Statistical IBM SPSS version 22. Descriptive statistics 

methods used were frequency, percentage. Cross tabulations were used to detect significances in 

variables between different age or experience groups. Statistically significant differences between 

age or experience groups were found using Adjusted residual (bigger than 1.9 and smaller than -

1.9). Significance was detected using Chi-square, Fishersô Exact test and linear correlation test with 

values <0.05.  

Results 

Of all respondents women accounted for 97.2% (n=103). Staff members from Riga Maternity 

Hospital were 72.6% (n=77) and 27.4% (n=29) were from Pauls Stradins Clinical University 

Hospital Perinatal Care Center. 33% (n=34) were doctors and 67% (n=72) were midwives. 

Regarding age, 26.7% were younger than 30 years, 39% were in age group 30-50 years and 34.3% 

were older than 50 years. Regarding their work experience in years, 38% had less than 10-year 

experience, 36% had 10-30 y. experience and 26% had over 30 y. experience working in healthcare. 

24.5% (n=26) were still in studying process (interns or students). 

Respondents were asked about various psychoemotional factors they encounter when working 

with patients in cases of stillbirth. 52.4%(n=54) mentioned stress, 31.1%(n=32) mentioned 

confusion, 25.4%(n=26) mentioned other factors (empathy, pain, depression, fear, powerlessness, 

feeling of unfairness, wanting to ease the pain, to help). 16.5%(n=17) answered that they do not 

encounter any of these factors but 9.7%(n=10) agreed that they feel inferiority. 60% (15 of 25) of 

members younger than 30 years expressed confusion when working with these patients, it was 

statistically significant more than in other age groups (p=0.002). Results were similar regarding 

work experience in years, 51.4% (18 of 35) of those with experience less than 10 years expressed 

confusion more than their more experienced colleagues (p=0.002); and regarding certification: 

60.9% (14 of 23) staff members who were still learning (interns, midwifery students) expressed 

confusion more than those, who were certified: only 22.8% (18 of 79) of them expressed confusion 

(p=0.001).  

They were asked, how they would describe their experience with patients in cases of stillbirth: 

70.6%(n=72) mentioned that these cases requires more time and energy, 47.1%(n=48) mentioned 

that it is huge challenge professionally and emotionally. 15.7%(n=16) agreed that they feel 

bewildered and confused, and 2.9%(n=3) said these cases do not differ from other cases. There 

were no statistically significant differences between age or experience groups when describing the 

experience. 

When asked about their ability to work with other patients and executing other work duties, 

68.3% (28 of 41) of members 30-50 y.o. said their ability to work is affected but 66.7% (24 of 36) 

members older than 50 y. said their ability to work is not affected when working with these patients 
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(p=0.006). Addressing the same question regarding work experience, 69.4% (25 of 36) members 

with work experience 10-30 y. expressed affected working abilities, whereas 73.1% (19 of 26) staff 

members with more than 30 y. experienced said their working abilities are not affected (p=0.003); 

regarding certification 73.1% (19 of 26) of members who were still learning expressed affected 

working abilities when dealing with patients in cases of stillbirth.  

There was a linear by linear association between age of staff members and amount of 

members who agreed, that working with these cases takes more time and energy. The association 

was positive ï older members more frequently feel that these cases take more time and energy. 

(p=0.04). 56% of members aged <30 y.o. agreed to before mentioned statement, but in the age 

group >50 y.o. there were 80.6% of members who agreed to this statement.  

Discussion 

The major statistical findings indicate that there are differences in the way younger-older or 

less-more experienced staff members deal with cases of stillbirth. The most prevalent finding in 

younger and less experienced staff members was confusion. Confusion about what to say, relating 

to the education and preparation students had for these experiences and emotional responses as 

óCrying like a fool,ô describing their feelings and the support they did or did not receive have been 

described by Begley, 2003. Young specialists should be able to receive support, based on their 

confusion when working with these patients. Receiving support is a major problem, there is 

evidence about very low quality support: none of the students sourced professional support readily 

available to them through their university. (McKenna 2011) 

Specialists who are more experienced are more likely to provide effective bereavement care, 

but are more likely to be emotionally affected. (Curtis 2000; Farrow et al. 2013; McKenna et al. 

2011) Specialists with great experience are more likely to be comfortable to provide care for 

stillbirth patients and other patients as well. Developing significant work experience, specialists 

report such situations as rewarding and feeling they had something substantial to offer. (McKenna 

2011) Midwives refer to experience as a valuable commodity and a resource that should be used to 

ease a woman's distress when she gives birth to a stillborn baby. (Curtis 2003) Our findings state 

that professionals with work experience 10-30 years are more likely to have affected working 

abilities, which is a similar finding to the responding literature, but majority of specialists with work 

experience above 30 years expressed that their working abilities are not affected. This could be 

because specialists with great experience feel comfortable providing care and can manage cases of 

stillbirth more easily. 

However, our results showed that older staff members express more time and energy 

consumption. Age and experience correlates in our study (p<0.0005) so we could say although 
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experienced and older members do not feel as confused or affected as their younger colleagues, they 

do have challenges that are related with time and energy consumption.  

Experience helps staff to provide intermittent care and to care for other patients equally, but 

only when substantial amount of experience has been acquired. Specialists with under 30 years of 

experience still feel their working abilities with other patients are affected. This indicates emotional 

difficulties still reach professionals who have had a decent amount of experience. Older and 

experienced staff members also feel that these cases are very energy consuming. Young and 

inexperienced staff members have to deal with confusion and should be supported by their 

colleagues or support providers, such as psychologists or psychotherapists to help them overcome 

difficulties when working with these patients. Education process should involve lessons about how 

to deal with stillbirth cases.  

Conclusions 

Healthcare specialists who work with patients in cases of stillbirth have some differences in 

the way they deal with these patients regarding age, work experience and certification. Overall there 

are many challenges for all staff members, but some factors are more characteristic for subgroups. 

Staff members who are younger and less experienced (<10 y.exp. and <30 y.o.) have to deal with 

confusion more than others. Middle aged and experienced (10-30 y.exp. and 30-50 y.o.) specialists 

feel that their working abilities are affected. Specialists with greater experience and older staff 

members (>30 y.exp. and >50 y.o.) are more likely to not have their working abilities with other 

patients affected, but still working with these cases can be time and energy consuming for these 

staff members. 
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Abstract 

Female sexual dysfunction in association with diabetes mellitus 
Key words: female sexual dysfunction, diabetes mellitus, female sexual function index, sexual desire, sexual satisfaction 
Introduction: Sexual dysfunction (SD) in up to 60% is one of the most significant complications in women with 

diabetes mellitus (DM). According to latest studies, female sexual dysfunction (FSD) with DM is associated with many 

complications. 
Aim: To explore the prevalence and associated complications of FSD in women with DM. 
Materials and methods: The study was conducted among women with DM, who completed a questionnaire Female 

Sexual Function Index (FSFI). 
Results: The study included 100 women with mean age of 53, 82 (Ñ14, 33) years. 75 % of all patients had type 2 DM, 

19 % - type 1 and 6 % had other type of DM. According to the FSFI scores, 71 % of the women had SD. The highest 

rated were arousal (2, 97 p), pain(2,84 p) and satisfaction(2,82 p). The lowest score was evaluated for sexual desire (1, 

61 p). Lubrication and ability to reach orgasm scored 2, 75 points. 
Conclusion: DM is an important cause of FSD. Result of this study of 71% female DM patients having SD is high 

comparing to other available data. Although women have SD, the satisfaction with their sexlife and sexual arousal is 

also rated as one of the highest criteria. The lowest rated section was sexual desire. This conclusion raises a discussion 

about psychological aspects of DM that are involved in the development of FSD. 

 
Kopsavilkums 

Sievieġu seksuǕlǕs disfunkcijas saistǭba ar cukura diabǛtu 
AtslǛgvǕrdi: sievieġu seksuǕlǕ disfunkcija, cukura diabǛts, sievieġu seksuǕlǕs funkcijas indekss, seksuǕlǕ vǛlme, 

seksuǕlais apmierinǕjums 
Ievads: Sievieġu seksuǕlǕ disfunkcija (SSD) ir viena no nozǭmǭgǕkajǕm cukura diabǛta (CD) komplikǕcijǕm, kas 

sastopama lǭdz pat 60 % sievieġu. SaskaǺǕ ar jaunǕkajiem pǛtǭjumiem, SSD asociǛjas ar daudzǕm komplikǕcijǕm. 
MǛrǵis: Noteikt SSD prevalenci un tǕs saistǭtǕs komplikǕcijas sievietǛm ar CD. 
MateriǕli un metodes: PǛtǭjums tika veikts starp sievietǛm ar CD, aizpildot Female Sexual Function Index (FSFI) 

aptaujas anketu. 
RezultǕti: PǛtǭjums iekǸǕva 100 sievietes ar vidǛjo vecumu 53, 82 (Ñ14,33) gadi. 75 % pacientu bija 2.tipa CD, 19 % 

bija pirmǕ tipa CD un 6 % bija cita tipa CD. Atsaucoties uz FSFI 71 % sievieġu bija SSD. No visǕm FSFI anketas 

sekcijǕm visaugstǕk novǛrtǛtais bija uzbudinǕjums (2, 97 punkti), sǕpju lǭmenis (2, 84 punkti) un apmierinǕjums (2,82 

punkti). ViszemǕkais punktu skaits bija seksuǕlajai vǛmei (1, 61 punkti). LubrkǕcija un spǛja sasniegt orgasm bija 

novǛrtǛta ar 2, 75 punktiem. 
SecinǕjumi: CD ir nopietns SSD iemesls. Ġǭ pǛtǭjuma rezultǕts ar 71 % SSD CD pacientǛm ir augsts salǭdzinot ar 

citiem pieejamiem datiem. Lai gan sievietǛm ir seksuǕlǕ disfunkcija, seksuǕlais apmierinǕjums un seksuǕlais 

uzbudinǕjums arǭ bija vienas no visaugstǕk novǛrtǛtajǕm sekcijǕm. ViszemǕk novǛrtǛtǕ sekcija ar nozǭmǭgu atġǵirǭbu no 

citǕm sekcijǕm, bija tieġi seksuǕlǕ vǛlme. 
 

Introduction  

Female sexuality reflects the reproductive organs of an individual and his/her properties as a 

human as well and, involves an individualôs biological structure, learning experiences, attitudes, 

values and behaviors. The problems have occurred by a women in relation with her sexual life are 

influenced by her living conditions. But from the other side any change in sexual health affects an 

individualôs life and general health (Rubin 2004: 119ï125; Phillips 2009: 353ï357). 

Risk factors related with sexual dysfunction in women are: aging, diabetes mellitus, heart and 

blood vessel disorders, hypertension, urogenital disorders, psychological disorders, cancer and other 

chronic disorders (Doruk 2005: 1-6). Sexual dysfunction in women is a significant problem with a 
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very high percentage and, it affects the whole life of a women (Lutfey 2008: 514ï527; Shifren 

2008: 970ï978; Ogbera 2009). According to Sexual Dysfunction Association, the percentage of 

sexual dysfunction in women increases with the age. Basically it affects one half of the women 

(Heiman 2014).  

Approximately 285 million people are affected with diabetes mellitus worldwide. By the year 

2030, 439 million people are expected to suffer from the disease. In addition, by 2025 the largest 

increase in diabetes mellitus prevalence will occur in the developing countries (Shaw 2009). 

Diabetes mellitus is known to cause different medical, psychological and sexual complications 

(Enzlin 2002). Sexual dysfunction can point on the beginning of diabetes mellitus (Mioļiĺ 2008: 

35-42).  

The causes of sexual dysfunction in women can be divided into psychological and organic. 

Between non-gynecological organic etiologies, hormonal abnormalities, autonomic neuropathies 

(parasympathetic nervous system releases endothelial nitric oxide synthase, ENOS) as 

complications of diabetes mellitus, along with vascular insufficiency due to atherosclerosis are of 

most importance (Mioļiĺ 2008: 35-42; Kendirci 2007). Somatic sensory system is affected by 

diabetes mellitus and introits vagina, labia minor and clitoris are the most deteriorated parts of 

genitalia in diabetic women. Although sexual complications are not present in all patients with 

diabetes mellitus, medications can be useful and improve blood flow in clitoris (Erol 2003; Caruso 

2006) It is claimed that neuropathies, vascular impairments and psychological discomforts are the 

most recognized factors among the etiologies of sexual dysfunction in women with diabetes 

mellitus (Amaral 2008).  

Materials and methods  

The study included those women, who agreed to participate in the study, were over the age of 

18, had no issues with reading, understanding and answering questions and had diabetes mellitus. 

An approval was obtained from the Riga StradiǺġ University ethical committee to conduct the 

study. 

Evaluation criteria were sexual desire, arousal, lubrication, ability to reach orgasm, sexual 

satisfaction and pain level. Each section consists of 5 points. Overall assessment 26,55 points and 

less of Female Sexual Function Index indicates sexual dysfunction. Data collection and statistical 

analysis was performed using SPSS 22.0 and Excel 2010 programs. The Female Sexual Function 

Index is a 19-item self-reported questionnaire for measuring sexual functioning in women. It was 

developed for purpose of assess sexual functioning. The questionnaire evaluate six aspects of sexual 

functions. These aspects are: desire, sexual arousal, lubrication, orgasm, satisfaction, pain. The 

Female Sexual Function Index is used in many clinical trials. However when using this 
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questionnaire the doctor needs to be careful and understand that it is not a measure of sexual 

experience, knowledge, attitudes, or interpersonal functioning in women.  

Every respondent filled out an anonymous questionnaire. For every question there was one 

answer possible.  

Results 

In the study were included 100 women. All of the participants were aged between 24 and 75 

years. The mean age of the women, who participated in the study, was 53,82 (Ñ14,33) years. 75% 

(n= 75) of patients had type 2 diabetes, 19 % (n= 19) had type 1 diabetes and 6 % had other type of 

diabetes for example gestational diabetes. Most of participants (32% n= 32) were suffering from 

diabetes less than 5 years. 29 % (n= 29) had disease between 5 and 10 years, 23 % (n= 23) had 

between 10 and 20 years, 11 % (n=11) had it between 20 and 30 years and 5 % of participants (n=5) 

were suffering from diabetes more than 30 years. The average duration of their disease were 

between 10 and 20 years. 67 % (n= 67) of participants were in relationship but 33 % (n= 33) of 

them were not. According to the total FSFI scores, 71 % (n= 71) of the women had a total score less 

or similar to 26,55 what means that it is sexual dysfunction. Statistical tests showed that there is 

statistically significant correlation (p< 0,05) between sexual dysfunction and age. 

Discussion 

The fact that diabetes mellitus is an important cause of FSD and that the level of FSD for 

diabetes patients is high, has been already established by other researchers (Shifren 2008: 970ï978). 

The rate of FSD among women with DM in different studies varies greatly - there are results that 

claim that only 26,4% of female diabetes patients have FSD (Rawa 2010: 179ï185). But it is 

important to distinguish the patients with Type 1 and Type 2, because the pathogenetic patterns, that 

also influence the development of FSD, are different in these two types of the disease (Fig.1). 

Compared to Type 1 patients, the women with Type 2 DM have higher rates of FSD - studies, that 

investigate women with Type 2 DM, have found, that the FSD rate is from 49% (Taloyan 2010: 2-

7) reaching even the level of 71% (Doruk 2005: 1-6). The highest result in the available researches 

is the same that is found in this study. So the result of this study of 71% female DM patients having 

SD is high comparing to other available data.  

The current study also proves this fact, because the rate of 71% women having FSD is a very 

high result, if compared to healthy women, whose average FSD rate in the population is about 34% 

(Doruk 2005: 1-6). This result shows that the average FSD in women with Type 2 DM is almost 

twice as frequent as in healthy population. The cause of this remarkable difference can be the 

physiological consequences of DM ï the damage of the small blood vessels, which can cause the 

disturbance of arousal and lubrication and also the damage of nerves also called neuropathy, which 

can explain the loss of sensation, reduced arousal and pain during penetration. 
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While the physiological causes certainly play an important role in the pathogenesis of FSD, 

the results of the conducted study emphasize also the psychological aspects of the development of 

FSD. As this study shows, the lowest rated section with a significant difference from other criteria 

was sexual desire (Fig.2). The brain as the most important sexual organ has been discussed in other 

available literature (Toledano 2006: 853-77). But in case of women it is even more powerful, 

because as other researches show, woman's sexual desire is directly linked to the viewpoint of 

herself and the norms of society (Shaw 2010). The physiological consequences of DM don't directly 

affect the central nervous system and other organs or hormones, which are directly connected with 

the psychological side of a person. So this fact arouses a discussion about the self ï image and self ï 

worth of a woman and the importance it has on reducing sexual desire. 

Contradictory is the fact the satisfaction was rated as one of the highest criteria, because in 

society it has been accepted, that a normal quality of life component is sexual desire and sexual 

activity. But in the case of women with DM it is understandable that if the desire is low and they 

experience pain during sex, it can be desirable not to have this component of quality of life in order 

to avoid the unpleasant physical and psychological sensations. 

Other explanation for the satisfaction with the sexual life in spite of the reduced quality of it 

can be age. The mean age of the participants of the survey was 54 years, which is the average age of 

menopause. The unstable and changing hormonal level along with other physical and sensational 

changes can affect the woman's body and mind. Menopause in most cases is associated with 

decrease of female hormones, elasticity of skin and also losing the reproductive function. The 

decrease in serum estrogen level with menopause affects sexual response. The decrease in estrogen 

level causes vaginal atrophy resulting in vaginal dryness and pain (Howard 2006: 355ï367). So 

both the physical and the psychological changes during menopause can affect the sexual function of 

a women negatively.  

Gender roles are also an important reason for the psychological causes of FSD. Because 

sexuality is associated with a woman's reproductive capability and also youth, aging women in 

society are perceived as less sexual, which can impact the possibility and quality of sexual 

relationships. In case of Type 2 DM, age is one of the risk factors and, as also this research shows, 

the patients with Type 2 DM are more frequently represented in the older groups of society. 

This study is a good basis for further research. It would be significant to include other factors 

in this research such as heart and blood vessel disorders, hypertension, urogenital disorders, 

psychological disorders, cancer and other chronic disorders, social isolation, financial issues, 

unemployment status, lack of physical activities and religion. 
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Figure 1. Prevalence of diabetes mellitus 

 

 
 

Figure 2. Female sexual dysfunction index sections 

 

Conclusion 

Prevalence of FSD among women with Type 2 DM is higher than in healthy population, 

thus Type 2 DM can be considered as important risk factor of the development of FSD. The impact 

on the development on FSD can be explained by physiological aspects of pathogenesis of Type 2 

DM. But this research also emphasizes the psychosocial aspect of Type 2 DM as an important cause 

of FSD. If to include other factors in the research, this study represents a solid basis for further 

research. 
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Abstract 

Key words: Dyspepsia, anxiety, depression, somatisation, HADS 

Introduction:  Dyspeptic syndrome includes symptoms such as epigastric pain, bloating, early satiation, fullness, 

epigastric burning, belching, nausea, and vomiting (Tack et al. 2016). Several pathophysiologic mechanisms have been 

suggested to underlie dyspeptic symptoms. One of them is somatization. It considers the psychological discomfort 

conversion into a physical symptom and is directly related to the gut-brain axis (Carabotti et al. 2015).  

Aim:  To research the prevalence and association of dyspeptic symptoms with affective disorders. Materials and 

methods. The questionnaire consists of sociodemographic information, questions concerning evaluation of dyspeptic 

symptoms prevalence and duration, Hospital Anxiety and Depression Scale (HADS). Data is statistically processed in 

Microsoft Excel and SPSS 20.  

Results: There were 196 questionnaire respondents, 163 females (83,2%) and 33 males (16,8%). Minimal age 18 years, 

maximal age 47 years; median 23,45 years, moda 23. Spearman's rank correlation between the anxiety and epigastric 

pain (R= -0,299, p=0,000), nausea (R= -0,232, p=0,001), bloating (R= -0,247, p=0,000) established statistically 

significant reverse correlations. Spearman's rank correlation between the depression and dyspeptic symptoms did not 

establish statistically significant correlations.  

Conclusion: Several dyspeptic symptoms are associated with anxiety, but the correlations are reversed. The more 

severe dyspeptic symptoms are, the lower the level of anxiety is.  

 

Kopsavilkums  

AtslǛgas vǕrdi: Dispepsija, trauksme, depresija, somatizǕcija, HTDS 

Ievads: Dispepsija ir medicǭnisks jǛdziens, kas apzǭmǛ apgrȊtinǕtu gremoġanu. Dispeptiskie simptomi ir vǛdera 

uzpȊġanǕs, slikta dȊġa, sǕpju sajȊta un dedzinǕġana epigastrijǕ, Ǖtra sǕta sajȊta, atraugas, vemġana, pilnuma sajȊta (Tack 

et al. 2016). Dispepsijas pamatǕ ir vairǕki patfizioloǥiskie mehǕnismi. Viens no tiem ir somatizǕcija ï psiholoǥiskǕ 

diskomforta izpausme somatisko simptomu veidǕ. Ġis mehǕnisms ir tieġi saistǭts ar zarnu-smadzeǺu asi (Carabotti et al. 

2015). 

MǛrǵis: IzpǛtǭt un noteikt saistǭbu starp dispeptiskiem simptomiem, trauksmi un depresiju 

MateriǕli un metodes: PǛtǭjumam tika sastǕdǭta anketa ar sociodemogrǕfiskiem jautǕjumiem, jautǕjumu bloks noteiktu 

dispeptisko simptomu ilguma un bieģuma noteikġanai un HospitǕlǕ trauksmes un depresijas skala (HTDS). Dati tika 

statistiski apkopoti Microsoft Excel un SPSS 20 datorprogrammǕs. 

RezultǕti: PǛtǭjumǕ piedalǭjǕs 196 respondenti, 163 (83,2%) ir sievietes, 33 (16,8%) ir vǭrieġi. MinimǕlais vecums 18 

gadi, maksimǕlais 47 gadi, mediǕna 23,45 gadi, moda 23. Spǭrmena korelǕcijas koeficientu analǭzǛ starp trauksmes 

lǭmeni pǛc HTDS un sliktu dȊġu (R=-0,232, p=0,001), sǕpǛm kuǺǥǭ (R=-0,299, p=0,000), vǛdera uzpȊġanos (R=-0,247, 

p=0,000) konstatǛja statistiski ticamas korelǕcijas. Spǭrmena korelǕcijas koeficientu analǭzǛ starp depresijas lǭmeni pǛc 

HTDS un dispeptiskiem simptomiem nekonstatǛja statistiski ticamas korelǕcijas.  

SecinǕjumi: Daģi dispeptiskie simptomi ir asociǛti ar paaugstinǕtu trauksmes lǭmeni, bet ġǭ korelǕcija ir apgriezta: jo 

smagǕki ir dispeptiskie simptomi, jo zemǕks ir trauksmes lǭmenis.  

 

Introduction  

Dyspepsia (indigestion) includes multiple symptoms such as epigastric pain, bloating, early 

satiation, fullness, epigastric burning, belching, nausea, and vomiting (Tack et al. 2016). There is 

a clear association between psychosocial factors and gastrointestinal disorders confirmed in various 

studies.  

The correlation between anxiety, depression and dyspepsia is widely studied and the 

comorbidity is high. Anxiety disorders are diagnosed 4-fold more often in patients with functional 
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dyspepsia compared with a general population. Among patients with co-morbid functional 

gastrointestinal disorders more commonly offers somatization (Wu JC 2012). In a recent study of 

the Swedish population is established that anxiety at baseline increased the risk for development of 

functional dyspepsia by 7,6-fold in the next 10 years, but depression is not associated with the 

higher FD risk. This prospective cohort study shows causation in the earlier found association 

between anxiety and dyspepsia and established that the anxiety state priors the dyspepsia. There is 

no data, how the anxiety level is changed among patients group that presents FD in 10-years (Aro et 

al. 2015). 

The association between anxiety, depressions and dyspepsia also depending on the clinical 

subtype of dyspepsia. Thus, ulcer-like dyspepsia is linked to male gender but not to depression and 

anxiety. Dismotility-type dyspepsia is linked to female gender and anxiety or depression (Hofiman 

G. 2003). 

The relationship between anxiety and gastric sensorimotor function in patients with FD was 

investigated in another study. In hypersensitive patients with FD, state anxiety measured with State-

Trait Anxiety Inventory (STAI) is significantly and negatively correlated with discomfort threshold, 

pain thershold, and gastric compliance during barostat investigation with doble-lumen polyvinyl 

tube. The higher are levels of state anxiety, the lower discomfort and pain thersholds and gastric 

compliance are predicted during barostat investigation in hypersensetive patients with FD 

(Oudenhove et al. 2007). 

Several pathophysiologic mechanisms have been suggested to underlie dyspeptic symptoms. 

One of them is somatization and it is directly related to the gut-brain axis. It considers 

the psychological discomfort conversion into a physical symptom. On the other hand the gut-brain 

axis consists of bidirectional communication between the central and the enteric nervous systems, 

linking emotional and cognitive centers of the brain with peripheral intestinal functions (Carabotti 

et al. 2015). 

Dyspepsia is usually classified into two categories: organic (there is an organic lesion) and 

functional (FD), but if no examinations are done it is unexamined dyspepsia. Prevalence of 

dyspeptic complaints is 8-30% (Ghoshal et al. 2011). Referring reason of 70% of all 

fibrogastroscopies performed due to dyspeptic complaints is FD; only 10% are cases of peptic ulcer 

and 1% - gastroesophageal cancer (Talley et al. 2015). Most of all causes of dyspepsia are FD 

which according to the most recent Rome criteria IV is recommended to consider as disorders of 

interaction between brain and gastrointestinal system. This update was done because understanding 

of functional disorders also covers biosocial model and it is based on dysregulation of complex 

interaction between such factors as dysbiosis in guts, changed immune function of the mucous 

membrane, changed intestinal signalizing system (visceral hypersensitivity), as well as disturbed 
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ability of the central nervous system to regulate signalizing and motor function of the intestinal tract 

(Drossman et al. 2016). 

Gut-brain axis concept exists in scientific literature, currently also gut-brain-microbiome 

concept is introduced. Gut-brain axis is bidirectional network connecting central neural system 

(CNS), vegetative neural system, enteric neural system and hypothalamic-pituitary-adrenal (HPA) 

axis. Vegetative neural system is divided into sympathetic and parasympathetic one, and it transmits 

both afferent signals from gastrointestinal lumen to CNS through enteric, spinal and vagal 

conduction paths and efferent signals from CNS to intestinal wall. HPA axis is considered as the 

main stress efferent axis coordinating adaptive responses to different stress factors. It is a part of 

limbic system, cerebral decisive zone involved mainly in memory and emotional responses. 

Environmental stress, as well as increased level of systemic pro-inflammatory cytokines activates 

this system through corticotropin-releasing factor from hypothalamus by stimulating secretion of 

adrenocorticotropic hormone (ACTH) from hypophysis which in turn affects cortisol release from 

the adrenal glands. Cortisol is the main stress hormone affecting many human organs, also the 

brain. Thus, both neural and hormonal communication paths are combined to allow the brain 

affecting action of the intestinal effector cells. However, on the other hand the same cells are 

influenced by intestinal microbiome which is examined actively in the current investigations. Some 

studies with germ-free animals showed decreased anxiety and increased response to higher ACTH 

and cortisol levels (Carabotti et al. 2015). 

In this work, the term ñanxietyò means negative emotion characterized for emotional distress, 

and not impetuous disorders or depression as psychiatric diagnosis. 

Both psychological abilities to overcome stress, irritant threshold level and somatic reactions 

differ in different people. Anxiety is an individual psychological quality characterized by intensive 

worry about objectively irrelevant reasons, and anxiety for such people is frequent negative 

emotion. There are several studies showing both intrinsic and environmental causes on which the 

ability of each individual to react to different stress factors depends (Blackford et al. 2012). 

Level if the individual anxiety is largely determined by development of the cerebral amygdale 

body and its interaction with higher associative centers (prefocal cortex) and other cerebral 

structures. Dysfunction of neurotransmitters in these regions leads to different mood disorders. 

There are evidences that that dopamine has significant role in anxiety modulation. Mesolimbic, 

mesocortical and nigrostrial dopaminergic systems are involved in this process and both D1 and D2 

receptors participate in it. Activity of the dopaminergic system is regulated by GABA-ergic fibers 

in medial prefrontal cortex (mPFC) from the pedunculopontine and dorsolateral tegmental nuclei - 

inhibitory action (Zarrindast et al. 2015). There are data that anxiety is associated with lower 
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serotonin level in amygdala, and there is smaller volume of the adjacent prefrontal region (dorsal 

anterior cingulated cortex) (Mikheenko et al. 2015). 

The higher associative centers responsible for cognitive functions (awareness of emotions 

occurs there) are located in the cerebral prefrontal cortex, as well as prefrontal cortex is closely 

connected with other structures and itself contains big amount of chemical synapses. This 

particularity may be considered as one of the possible bases in the inhibitory mechanism of anxiety 

impulsation because big amount of synapses may determine further divergence of afferent 

impulsation followed by delay of impetuous signal impulsing by GABA-ergic fibers located in it 

(Shin et al.2010), as well as inhibitory interneurons expressing 5-HT1A, 5-HT2A, or 5-HT3A 

receptors (Puig et al. 2011). GABA neuromediator is the most common inhibiting mediator 

providing postsynaptic inhibition that causes hyperpolarization in the postsynaptic space and thus 

interrupts further spread of the impulsation; serotonin also acts similarly (Byrne et al. 2014). 

Serotonin [5- hydroxytryptamine (5-HT)] is important neurotransmitter involved in regulation 

of different psychological processes ï emotions, consciousness, circadian and neuroendocrine 

rhythms. Attentions should be paid to serotonin transporter (5-HTT) gene determining serotonin 

reuptake in the cerebral synapse. Promoter of this gene (5-HTTLPR) may contain long or short 

allele. Long allele in the promoter of the serotonin transporter gene increases individual sensitivity 

to stress ï these individuals feel bigger anxiety in stress situations (Ming et al. 2015). 

There are evidences that basomedial amygdala (BMA) is the main ventral mPFC target in 

rodents brain; BMA recognizes safe and unsafe environment and its activation decreases sense of 

cold and strong anxiety associated with fear. It can be concluded that ventral mPFC descending 

BMA projections realize anxiety control (Adhikari et al. 2015). Thus, ventral mPCF plays critical 

role in the processes of inhibiting sense of fear and fear disappearance. Prefrontal cortex is 

connected to amygdale body in several regions. Primary interest is caused by ɔ-aminobutyric acid-

ergic (GABA-ergic) neurons through which prefrontal cortex performs inhibiting action to the 

amygdale (Shin et al. 2010). 

Overview of anxiety pathophysiologic mechanism, gut-brain-microbiome axis concept in 

scientific articles, big prevalence of dyspeptic complaints and biopsychosocial approach create 

interest to evaluate association between emotional condition and dyspeptic symptoms. 

Material and methods 

The questionnaire consists of sociodemographic information and variety of questions 

concerning evaluation of dyspeptic symptoms prevalence and duration, Hospital Anxiety and 

Depression Scale (HADS, Zigmond et al. 1983). Data is statistically processed in Microsoft Excel 

and SPSS 20 using Spearman's rank correlation coefficient and population descriptive statistics. All 

data were expressed in mean values with determination of 95% confidence interval. Rejection of 
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zero hypothesis and acceptation of alternative hypothesis was based on trustfulness level of the 

statistic hypothesis p < 0.05. The study was done by respecting regulations of the Helsinki 

Declaration and Human Rights Convention. Permission to conduct the study was received from 

Ethics Commission of the Rǭga StradiǺġ University. 

Results 

There were 196 questionnaire respondents, 163 females (83,2%) and 33 males (16,8%). 

Minimal age 18 years, maximal age 47 years; median 23,45 years, moda 23. Spearman's rank 

correlation between the anxiety and epigastric pain (R= -0,299, p=0,000), nausea (R= -0,232, 

p=0,001), bloating (R= -0,247, p=0,000) established statistically significant reverse correlations. 

Spearman's rank correlation between the depression and dyspeptic symptoms did not establish 

statistically significant correlations. 93,9% respondents had the same dyspeptic symptoms during 

the last 6 months. The most frequent symptoms were bloating and fullness, but the rarest ones ï 

vomiting and epigastric burning; 144 respondents (73,5%) had bloating at least once during the last 

week, 131 respondents (66,8%) had fullness , but only 6 respondents (3%) had vomiting and 56 

respondents (28,6%) had epigastric burning (Table 1). 

 

Table 1. Frequency of several dyspeptic symptoms during last week 

 

93.9 % respondents have the same dyspeptic complaints during the last 6 months 

* symptoms that inversely correlate with anxiety 

Dyspeptic symptoms None Once a week 2-3 days a week 4-6 days a week All days 

Fullness 32,99 30,96 25,38 9,64 1,02 

Vomiting 96,95 3,05 0 0 0 

Nausea* 57,87 23,35 12,69 6,09 0 

Belching 
 

37,56 15,23 23,35 13,20 10,66 

Epigastric burning 71,57 11,68 12,18 3,55 1,02 

Epigastric pain*  54,31 25,38 15,23 4,06 1,02 

Bloating*  26,40 23,35 31,47 12,69 6,09 

Early satiety 33,70 29,10 29,60 7,10 0,50 

 

The anxiety level in the population is higher than depression. 19 respondents (9,7%) had 

normal anxiety level, 47 respondents (24%) had borderline scores and in 130 respondents (66,3%) 

the anxiety level assessed by HADS-A was detected as pathological. The mean score is 11,28, 

mediana 11,5, moda 13 for HADS-A (Fig.1.). The results for depression evaluated by HADS-D are 

as follows: 70 respondents (35,7%) had no depression, 101 (51,5%) had borderline scores, but 

significant depression level was detected in 25 (12,8%) respondents (Fig. 2.). The mean score for 

HADS-D is 8,17, mediana 8,00 un moda 8, also any statistically significant correlations between 

anxiety and depression in this population didn't establish. 
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Figure 1. Anxiety score among students          Figure 2. Depression score among students 

 

The anxiety level is higher than depression level among all respondents. Scoring: 0-7 = 

Normal case, 8-10 = Borderline case, 11-21 = Abnormal case (Snaith et al. 2003). 

Discussion 

Study results align with results of several large studies that dyspepsia is closely associated 

with anxiety (Aro et al. 2015). Association with depression was not approved using HADS; there 

could be two reasons for it ï weather HADS is not appropriate for evaluation of depression or this 

association really does not exist, what is in contradiction with several studies (Mak et al. 2012). 

Correlation study does not give picture of causality. It is interesting that opposite association is 

found for correlation between anxiety and dyspepsia that allows pose hypothesis that the cause 

could be somatization phenomenon that is manifestation of psychological distress in somatic 

symptoms. Somatization mechanism is very strong defensive mechanism against anxiety but it has 

almost not investigated at the level of pathophysiologic mechanisms (Busch 2014).  

Conclusions 

Several dyspeptic symptoms are associated with anxiety, but the correlations are inversed. 

The more severe dyspeptic symptoms are, the lower the level of anxiety is. Correlation does not 

imply causation. Presumably, some dyspeptic symptoms have a psychosomatic background and are 

caused due to anxiety somatization. Further studies needed to evaluate and confirm it.  
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Abstract 

Evaluation of tendencies for laboratory testings for children from 3 months till 3 years with initial diagnosis: 

fever without source 

Key words: fever without source, children, laboratory testings 

Introduction. Fever is one of the main complaints of children seeking medical attention. Many have fevers without an 

apparent source (FWS) that requires further investigations to ascertain the diagnosis. 

Aim.To assess the tendencies of done laboratory investigations and their values in children with FWS. 

Materials and methods. The study incorporate children aged 3-36 months hospitalized at Childrenôs Clinical 

University Hospital from 2014 - 2016 who presented with fever without obvious focus. Retrospective study data were 

compiled in Excel tables and processed with SPSS 16.0 data processing method. 

Results. At the initial evaluation, there were 102 patients but valid were 30 according to definition of diagnosis. The 

median age was 21.5 months (min. - 3, max. - 35). The average temperature was 39.10
o
 C (min. ï 37,7

o
 C, max. - 

40
o
 C). Full blood count analysis were done in 100% (n = 30) patients. According to the age, leukocytosis had 33.33% 

(n = 10) patients, 19.99%(n = 6) had leukopenia and 46.67% (n = 14) had normal white blood cell count. Increased 

immature granulocyte count had only 9.99% (n = 3) of patients and generally this analysis were done to 96.57% 

(n = 29). C-reactive protein were done for 96.57% (n = 29) patients and it was increased above 40 mg/L for 16.65% 

(n = 5) patients, above 100mg/L - 3,33% (n = 1) patients. Il6 were done in 43.29% (n = 13) patients and median Il6 was 

23.3(min.-2, max-275).Blood culture were done in 16.65%(n = 5) patients and it was negative for all patients. 

Inflammatory changes in urine determined for 6.66% (n = 2) of 89.91% (n = 27) patients. Lumbar puncture were done 

6.66% (n = 2) children and the results were negative. 23,31% of patients had done fecal culturing but none of them were 

positive. 

Conclusion. There is no relevance between doctors appointed examination in children with similar initial 

diagnosis.There is no single algorithm executed by all doctors. According to laboratory findings-various values differ in 

frequency. 

 

Kopsavilkums 

Laboratorisko izmeklǛjumu veikġanas izvǛrtǛjums bǛrniem no 3 lǭdz 36 mǛneġu vecumam ar sǕkotnǛjo 

diagnozi: neskaidrs drudzis 

AtslǛgvǕrdi: neskaidrs drudzis, bǛrni, laboratoriskie izmeklǛjumi 

Ievads. Drudzis ir bieģǕkais iemesls dǛǸ kǕ bǛrnu vecǕki meklǛ medicǭnisko palǭdzǭbu. Daudziem bǛrniem ir drudzis 

bez iemesla (fever without source), kas prasa tǕlǕku izmeklǛġanu.  

MǛrǵis. NovǛrtǛt laboratorisko izmeklǛjumu veikġanas tendences un to vǛrtǭbas bǛrniem ar sǕkotnǛjo diagnozi: 

neskaidrs drudzis.  

MateriǕli un metodes. PǛtǭjumǕ tika iekǸauti bǛrni no 3 - 36 mǛneġu vecumam ar diagnozi - neskaidrs drudzis, kas 

stacionǛti BǛrnu klǭniskajǕ universitǕtes slimnǭcǕ no 2014. ï 2016. gadam. RetrospektǭvǕ pǛtǭjuma dati tika apkopoti 

programmǕ Excel un apstrǕdǕti ar SPSS 16.0 datu apstrǕdes metodi.  

RezultǕti. PǛc sǕkotnǛjas izvǛrtǛġanas pǛtǭjumam atbilstoġi bija 102 pacienti, bet pǛc izslǛgġanas kritǛriju izvǛrtǛġanas, 

pǛtǭjumam atbilstoġi bija 30 pacienti. MediǕnais pacientu vecumam bija 21.5 mǛneġi (min. ï 3, maks. ï 35). VidǛjais 

temperatȊras augstums bija 39.1 grǕds pǛc Celsija. (min. ï 37.7
0
C, maks. - 40

0
C). Pilna asins aina tika veikta 100% 

(n = 30) pacientu. Atbilstoġi vecumam noteiktajǕm normǕm, leikocitoze tika konstatǛta 33.33% (n = 10) pacientu, 

19.99% (n = 6) ï leikopǛnija, 46.67% (n = 14) ï normǕls leikocǭtu skaits. PaaugstinǕts nenobrieduġo granulocǭtu skaits 

tika konstatǛts tikai 9.99% (n = 3) pacientu un ġis izmeklǛjums tika veikts 96.57% (29) pacientu. C reaktǭvais proteǭns 

tika veikts 96.57% (n = 29) pacientu, paaugstinǕts virs 40 mg/L tas bija 16.65% (n = 5) pacientu, virs 100 mg/L tas bija 

3.33% ( n = 1) pacientu. Il6 analǭzes tika veiktas 43.29% (n = 13) pacientu un mediǕnǕ tǕ vǛrtǭba bija 23.3 pg/mL 

(min. ï 2., maks. ï 275). Asins uzsǛjums tika veikts 16.65% (n = 5) pacientu un visiem pacientiem rezultǕts bija 

negatǭvs. Iekaisǭgas izmaiǺas urǭnǕ tika konstatǛtas 6.66% (n = 2) no 89.91% ( n = 27) pacientu. LumbǕlpunkcija tika 

veikta 6.66% ( n = 2) bǛrnu un rezultǕti bija negatǭvi. 23.31% pacientu tik veikts fǛļu uzsǛjums, taļu bȊtiskas atradne 

nevienam netika konstatǛta. 

SecinǕjumi. Pediatru vidȊ nepastǕv vienota darbǭbas principa, pǛc kura Ǖrsti vadǭtos veicot laboratoriskos 

izmeklǛjumus pacientiem ar vienǕdu sǕkotnǛjo diagnozi. Nav vienota algoritma pǛc kura vadǭtos visi Ǖrsti. SaskaǺǕ ar 

laboratorijas izmeklǛjumiem ï daģǕdas vǛrtǭbas variǛ bieģumǕ. 
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Introduction  

Fever is body temperature increasing above 38
0
C. It is the most common cause for parents 

looking for medical help. (Grope 2014) Most of the children, first fever episode is presented till 

three years. Fever consistute one third of the main reasons to visit pediatric practice. (Coburn 2017) 

It is proven that in 90 ï 95% fever cause is uncomplicated viral etiology illnesses and only 5 - 10% 

cases fever causes bacterial diseases. (Grope 2014) 

It is not always necessary to reduce temperature increase, because hypertermia is a normal 

body response reaction to possible initiator. The most common cause of hypertermia is 

uncomplicated viral diseases and the younger the child is, the more often they fall into these kind of 

illnesses. Children who attend kindergarten and school are the main group of children that suffer 

from infectious diseases. The norm is if children do have five till ten hypertermia episodes in a year, 

where two till three episodes takes place one after the other. (Myron 2014) 

In literature fever is variously defined, but the most often used two terms are: fever without 

source (FWS) and fever unknown origin (FUO). Fever unknown origin is defined as fever above 

38.3
0
C that longs at least eight days and there is no diagnosis after anamnesis, initial physical and 

laboratory investigations. Fever without source ir defined as fever above 38
0
C that longs till seven 

days and there is no diagnosis after anamnesis and initial physical investigation.  

A large cohort-type study, which included children from 3 months to 3 years of age with a 

fever without source, was found that after the initial investigation, the diagnosis of bacterial 

infection was confirmed to 56% of patients, of which 90% was had middle ear inflammation. 

Specific infections such as croup, bronchiolitis, varicella and roseola were identified 4% of 

children. In a similar study at Boston Children's Hospital of 21,216 children aged 3 months to 36 

months hospitalized with fever, six percent had recognizable viral infection, 47% had a specific 

bacterial infection and 47% of patients had a diagnosis of unexplained fever. (Coburn 2017) 

Infection is the most common cause of fever unknown origin that is followed by 

rheumatologic diseases (lupus erythematosus, vasculitis etc. (Debra 2016) In 2011 there was done a 

systematic review of 18 studies, which included 1,638 children under 18 years of age with a 

diagnosis of fever unknown origin. The most frequent causes of this fever were: infection (51%, 

where 59% of these infections were bacterial nature), the initiator was found 23% of patients, 

rheumatologic diseases - 9% (most often - juvenile idiopathic arthritis), neoplastic diseases - 6% of 

patients (where most often - leukemia, lymphoma). (Chow 2011) 

Worldwide children and adults most frequently die from infectious illnesses than from any 

other cause. The vast majority of deaths are in countries with low prevention level, medical care, 

and drug deficiency. (Longe 2011) In 2015 from infectious diseases worldwide died 5.97 million 

children under the age of five years, drawing 68% of all causes of death, where 18% died from 
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pneumonia, 15% from diarrhea, 8% from malaria. Based on the World Health Organization data, 

more than 800,000 children under five die each year annually from meningitis and pneumococcal 

pneumonia. There are six diseases that constitute 70% of children deaths: acute upper airway 

infectious where the main one is pneumonia (19%), diarrhea (18%), malaria (8%), measles (4%), 

HIV/AIDS (3%) and asphyxian in delivery and infectious diseases (37%). Looking for the causes of 

fever cannot forget about oncology, autoimmune, connective tissue diseases etc.  

In different countries different laboratory investigations are made to detect inflammation. The 

aim of this study was to evaluate the tendencies for laboratory testings for children from 3 months 

till 3 years with initial diagnosis: fever without source.  

Worldwide the most commonly measured laboratory investigations to detect inflammation 

are: cell blood count, erythrocyte sedimentation rate, C-reactive protein, procalcitonin. Also 

immature granulocyte count and Interleukin 6 can be used. To detect inflammatory process in 

urinary tract, urine analysis can be done as well 

After anamnesis and initial physical investigation there must be concrete plan about further 

investigations and treatment in children with fever. In different countries tactics differ, it also 

depends on country geographical position. There must be one algorithm that is applied by all 

doctors who have patient with fever.  

One of countries where is implemented fever algorithm is USA. In that algorithm children are 

grouped in 3 age classes: 1) newborns with temperature above 37.5
0
C 2) 1-3 months old infants 

with temperature above 38
0
C and 3) children above 3 months and with temperature above 38

0
 C.  

Initially children above 3 months till 3 years were evaluated objective. Doctor have to 

evaluate childrenôs behaviour and look. Healthy child is interested in things that happen around, 

communicate and behaves healthy. Toxic child is pale, with blood perfusion disturbances, lethargic, 

with hypoventilation or tachycardia. If there are any doubts about childrens condition, it is 

recommended to evaluate children by risk scale. If the child after evaluation and with temperature 

38
0
C is documented as sick than doctor have to do following investigations:  

1) Full blood count, urea, creatinine, CRP, blood culture; 

2) Urine analysis un urine culture ( with ñclean catchòor catheterization method); 

3) Consider chest radiography necessity depending on symptomatology 

4) Consider lumbar puncture necessity  

5) Evaluate repeatedly patient. Evaluation can be done also by AVPU parameters. (A-patient is 

awake, V ï patient replies on verbal stimulus, P ï patient replys on painfull stimulus, U ï 

patient is unresponsive. 
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Further patients therapy consists of: 

1) Intravenous antibacterial therapy depending on the causative agent. Empirically antibacterial 

therapy usually start with ceftriaxone 50mg/kg, if there is suspected CNS engagement than 

vankomycin 15mg/kg can be added. 

2) Consider hydratation 0,9% NaCl 20ml/kg, repeat if there is shock signs 

3) Paracetamol 15mg/kg every 4-6 hours, maximum 80mg/kg/day for children above 3 months 

4) Ibuprofen 10mg/kg every 6-8 hours, maximum 40mg/kg/day together with food. 

If patient is evaluated as healthy than patient undergoes urine analysis and every hour patient 

is evaluated by AVPU scale. If urine testings shows urinary tract infection than antibacterial therapy 

is recommended. If patients urine analysis is without pathology than patient is posted at home and 

family doctor visit is recommended after 24 hours. In risk group are children from three till six 

month old because this group of children have not done full vaccination. 

Material and methods 

In this retrospektive descriptive research were included boys and girls, aged 3 ï 36 months 

which were hospitalised at Childrenôs Clinical University Hospital with fever from 2014 ï 2016 

who do not have related illnesses, congenital or acquired immunodeficiency, metabolic diseases, 

immunosuppressive therapy, children who do have fever longer than a week and do not have a 

reaction to antibacterial therapy.  

Initially patients were evaluated by systemic inflammatory response syndrome (SIRS) criteria. 

To evaluate systemic inflammatory response syndrome there must be the presence of two criteria of 

the following four: 1) temperature above 38
0
C or under 36

0
C 2) tahycardia (above 2 Standart 

Deviations from age norm) or bradicardia for children younger than one year (under 2 Standart 

Deviations from age norm) 3) breathing frequence > 2 Standart Deviation from age norm 4) white 

blood cell count increased or decreased under norm according to certain age norms or >10% of 

immature granulocytes. 

After evaluation of SIRS, children were divided into precautionary levels: high, medium, low. 

If children was SIRS positive, he was attributed to high precautionary level and futher he was 

evaluated by activity, hidration, skin color and elements after which he had done futher 

investigations. If children was SIRS negative further he was evaluated by activity, hidration, skin 

color and elements and was divided into medium of low precautionary level. According to doctors 

diagnosis and clinical findings, further children had laboratory and radiological investigations.  

Data were compiled in special database using the programm Excel. Patient data were 

encrypted in giving patients the identification numbers and do not reflect patients personal data. 

 Data were proceeded with SPSS 16.0 data processing method. In patient data analysis were 

used descriptive statistical methods. 
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Results 

Initially, there where 102 patients selected in Andromed system with diagnosis R50 (fever 

without source) but after the evaluation of exclusion criteria, in the study were included only 30. 

The median patient age was 21.5 months (min. - 3 max.- 35). Of the total number of inpatient 

children: 36.3% (n = 11) were boys, 63.27% (n = 19) - girls. Most of the children were hospitalized 

in June - 19.98% (n = 6), in July, in March - 16.65% (n = 5). Hospitalization frequency in each of 

the months shown in the graph. (Figure 1) 

 

 
 

Figure 1. 

 

The average height of the fever in hospitalized children was 39.1
0
 C (min -. 37.7

0
 C maks.- 

40
0
 C). After summarizing the results of history data it is clear that the average disease duration till 

the patient enters the hospital were 6.2 days, median - 3.5 days. The average temperature duration in 

prehospital care were 5.7 days but median - 3 days. The average day count after which patients 

were looking for medical care were five days. The median hospital stay were three days ( min.-1, 

max ï 20.). The average hospital stay were 4.1 days (min - 0.5, max.- 13). 

From al hospitalized children 66.66% (n = 20) patients have undergone the complete 

vaccination course, 16.65% (n = 5) - partially, 3.33% (n = 1) ï have not vaccinated. 

 Normal white blood cell count was observed in 46.66% (n = 14) patients, where the minimal 

white blood cell count was 22.8 x 10
3
 / uL, maximal - 13.8 x 10

3
 / uL and median - 11.12 x 10

3
 / 

uL. 19.98% (6) patients had leukopenia, where the minimal white blood cell count amounted to 

4.83 x 10
3
 / uL, maximal ï 5.53 x 10

3
 / uL, median - 5.29 x 10

3
 / uL. Leukocytosis was admitted to 

33.33% (10) patients with a minimum - 5.14 x 103 / uL, maximum - 33.80 x 10
3
 / uL, median 

value - 19.89 x 10
3
 / uL. 

C reactive protein is one of the laboratory examinations, which are carried out most often in 

children hospitalized with fever - this study is carried out in 96.66% (n = 29) of patients. 
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The minimal C reactive protein amount was 0 mg/L, maximal ï 102.32 mg/L , median ï 

16.99 mg/L. There are two C reactive protein values with are considered to be clinically 

significant - under 40mg/L and under100mg/L. In the following graph are showed borderlines to 

prominently display how many and which patients C reactive protein value was elevated. 
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Figure 2. 

 

In the graph (Figure 2) there is seen than C reactive protein in clinically significant borders 

(40 - 99mg/L), is increased for 16.65% (n = 5) patients and only 3.33% (n = 1) of patients C 

reactive protein was under 100mg/L. 

It is really important to remember that C reactive value is not incread only in infectious 

diseases but also in rheumatological diseases, autoimmune vasculitis, inflammatory bowel diseases 

(Crohnôs disease, Ulcerative colitis), cancer, surgeries and cardiological diseases. (PavǕre 2011) 

Increased immature granulocyte count had only 9.99% (n = 3) of patients and generally this 

analysis were done to 96.57%(n = 29). Il6 were done in 43.29% (n = 13) patients and median Il6 

was 23.3(min.-2, max-275) 

Correlation calculation between C-reactive protein and white blood cells are not demonstrated 

statistical significance (p> 0.05). The reliability of statistics, has not shown the correlation between 

CRP and Il-6 (P> 0.05).  
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Blood culture were done in 16.65%(n = 5) patients and it was negative for all patients. 

Inflammatory changes in urine determined for 6.66% (n = 2) of 89.91% (n = 27) patients.  

Lumbar puncture were done 6.66% (n = 2) children and the results were negative. 23,31% of 

patients had done fecal culturing but none of them were positive.      

Discussion 

Testing in febrile children 3 to 36 months of age has been used to screen for the risk of 

bacterial infection as well as to diagnose specific infections. The decision to perform laboratory 

tests depends upon a variety of factors including age, immunization status, and obvious findings of 

infection. (Coburn 2017) It is clear that in our study the majority of doctors perform laboratory tests 

that indicates infammation (white blood cell count, C reactive protein, Il-6 etc) . Preliminary 

evidence suggests that elevations in levels of inflammatory mediators may be better markers of 

secundar bacterial infection than white blood cell count in children at significant risk for bacterial 

infection. (Coburn 2017)  

In this study correlation between C-reactive protein and white blood cells are not 

demonstrated statistical significance (p> 0.05). The reliability of statistics, has not shown the 

correlation between CRP and Il-6 (P> 0.05). Opposite correlation rates in children with fever have 

shown in other researches (PavǕre 2011). A statistically reliable correlation cannot be obtained due 

to the limited number of cases in the study. 

After summarizing and analyzing all the results it is clear that there is no single algorithm 

executed by all doctors for laboratory investigations in children with diagnosis: fever without 

source. In other countries there are developed and implemented algorithms for pediatrics how to 

manage, investigate and treat children with fever. (Hamilton J. 2013) Implementing a fever 

management tool in Latvia there can be used foreign algorithms. 

Conclusions  

¶ There is no relevance between doctors appointed examination in children with similar initial 

diagnosis: fever without source.  

¶ There is no single algorithm executed by all doctors. 

¶  According to laboratory findings-various values differ in frequency. 
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Abstract 

Survival predictors in patients with hepatocellular carcinoma undergoing transarterial chemoembolisation 

Key words: hepatocellular carcinoma, survival, sodium, TACE, BCLC 

Introduction: Hepatocellular carcinoma (HCC) is the 3
rd
 leading cause of cancer deaths worldwide. When surgical 

resection is not an option transarterial chemoembolization (TACE) is a possible treatment but there is still no consensus 

on factors affecting survival after TACE. 

Aims: To assess overall survival (OS) and identify independent survival risk factors in patients with HCC before 

undergoing TACE. 

Materials and methods: Over a five-year period (2011-2015), 34 unique patients undergoing TACE in Clinical 

University Hospital were retrospectively assessed before their first TACE. Data included patients sex, age, previous 

therapy, presence of liver cirrhosis, distant metastases, hepatitis, oesophageal varices, ascites, diabetes, number of 

nodules, diameter of largest nodule, Barcelona Clinic Liver Cancer (BCLC) stage, MELD score and laboratory values 

before treatment (ALAT, ASAT, total bilirubin, alkaline phosphatase, albumin, INR, alpha fetoprotein). Data were 

analysed with SPSS v.20.0.  

Results: Out of 34 patients, 64.7 % were male and 35.3 % ï female. Median age was 65.5 Ñ 14.5. Median OS was 

15.00 Ñ 6.47 months. Independent survival risk factors on Cox regression univariate analysis were hepatitis B infection 

(p=0,044, HR=5.722), diameter of the largest nodule Ó5cm (p=0,015, HR=7.214), sodium level of Ó140 mEq/L 

(p=0,012, HR=0,175). ASAT and alkaline phosphatase had no effect on survival (p<0.05; HR=1,00). Kaplan-Meier 

analysis showed that absence of distant metastases, stage B tumour (BCLC) and patients with previous liver surgery had 

higher OS but it was not statistically significant (p>0.05). 

Conclusions: A factor associated with higher OS was serum sodium level of Ó140 mEq/L and with lower OS ï 

presence of hepatitis B infection, diameter of largest nodule Ó5cm. ASAT, alkaline phosphatase, previous liver surgery, 

presence of distant metastases and BCLC stage (B or C) had no significant effect on OS when performing TACE. 

 

Kopsavilkums 

Dzǭvildzi ietekmǛjoġie faktori pacientiem ar hepatocellulǕru karcinomu 

pirms transarteriǕlas ǵǭmijembolizǕcijas veikġanas 

AtslǛgas vǕrdi: hepatocellulǕra karcinoma, dzǭvildze, nǕtrijs, TACE, BCLC 

Ievads: HepatocellulǕra karcinoma (HCC) starp audzǛjiem ir treġais bieģǕkais nǕves cǛlonis pasaulǛ. Kad ǵirurǥiska 

rezekcija nav iespǛjama, kǕ ǕrstǛġanas metodi var izmantot transarteriǕlu ǵǭmijembolizǕciju (TACE), lai gan nav 

vienprǕtǭbas par to, kuri faktori ietekmǛ pacientu dzǭvildzi pǛc TACE. 

MǛrǵis: Darba mǛrǵis ir novǛrtǛt pacientu dzǭvildzi pǛc HCC ǕrstǛġanas ar TACE un noskaidrot, kǕdi riska faktori 

ietekmǛ pacientu izdzǭvoġanu. 

MateriǕli un metodes: Piecu gadu periodǕ (no 2011. lǭdz 2015. gadam) 34 pacienti tika ǕrstǛti ar TACE KlǭniskǕs 

universitǕtes slimnǭcǕ un retrospektǭvi analizǛti. IevǕktie dati bija pacientu dzimums, vecums, iepriekġǛja terapija, tika 

fiksǛts vai pacientiem bija aknu ciroze, distǕlas metastǕzes, hepatǭts, barǭbas vada varikozas, ascǭts, diabǛts. Tika fiksǛts 

mezglu skaits, lielǕkǕ mezgla diametrs, Barcelona Clinic Liver Cancer (BCLC) stadija, MELD skalas rezultǕts un 

laboratorie rezultǕti (ALAT, ASAT, kopǛjo bilirubǭnu, nǕtriju, sǕrmaino fosfotǕzi, albumǭnu, INR, alfa fetoproteǭnu). 

Visi iegȊtie dati tika apstrǕdǕti SPSS v.20.0. 

RezultǕti: No 34 pacientiem 64.7% bija vǭrieġi un 35.3% bija sievietes. MediǕnais vecums bija 65.5Ñ14.5. MediǕnǕ 

dzǭvildze pǛc ǕrstǛġanas bija 15.00 Ñ 6.47 mǛneġi. KǕ neatkarǭgos riska faktorus Cox regresijas univariate analǭze 

uzrǕdǭja hepatǭta B infekciju (p=0,044, HR=5.722), lielǕkǕ mezgla diametru Ó5cm (p=0,015, HR=7.214), nǕtrija lǭmeni 

serumǕ Ó140 mEq/L (p=0,012, HR=0,175). ASAT un sǕrmanǕ fosfotǕze neietekmǛja pacientu dzǭvildzi (p<0.05; 

HR=1,00). Kaplan-Meier analǭze uzrǕdǭja, ka iepriekġ operǛtiem pacientiem un tiem, kam nav distǕlu metastǕģu, kǕ arǭ 

BCLC stadijas B audzǛju grupǕ, bija lielǕka kopǛjǕ dzǭvildze, bet ġis rǕdǭtǕjs nebija statistiski ticams (p>0.05). 

SecinǕjumi: Faktori, kas saistǕs ar lielǕku dzǭvildzi, bija nǕtrija lǭmenis serumǕ Ó140 mEq/L un faktori, kas saistǭjǕs ar 

zemǕku dzǭvildzi bija hepatǭts B infekcija un lielǕkǕ audzǛja mezgla diametrs Ó 5 cm. ASAT, sǕrmainǕ fosfotǕze, 

iepriekġǛja aknu operǕcija, distǕlas metastǕzes un BCLC stadija (B vai C) statistiski ticami neietekmǛja pacientu 

dzǭvildzi pǛc TACE.  
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Introduction  

Hepatocellular carcinoma (HCC) is the third leading cause of death amongst all oncologic 

diseases. HCC represents 90% of all primary liver malignancies (Gomaa et al. 2008). 

Incidence of primary liver malignancies in Latvia per 100 000 people is 1.8 for female gender 

and 4.6 for male gender (EASL-EORTC 2012). Men are typically two to three times more likely to 

develop HCC. One year survival rates for local disease is around 67%, but with distant metastases 

around 15% (Altekruse et al. 2009). 

Amongst all HCC patients approximately 78% have a chronic hepatitis B or C infection, 53 % 

and 25 %, respectively. (Perz Jet al. 2006) 

One way of staging patients with HCC is using The Barcelona Clinic Liver Cancer (BCLC) 

staging system. BCLC looks at tumour status (size, number, vascular invasion, lymph nodes, distant 

metastases), liver function (ChildïPugh scale) and patient performance status. These are used as 

predictive factors to group patients in five stages (0, A, B, C, and D) according to their prognosis 

and treatment options. For patients with local small tumors the best approach is surgical resection. 

Unfortunately within five years 70% of patients with HCC will have a recurrence. (EASL-EORTC 

2012) 

Transarterial chemoembolization (TACE) is a treatment option for BCLC stage B patients 

that are not suitable for surgical treatment and for those patients who have a disease recurrence. The 

aim of the treatment is to cut of the blood supply of the tumour and to induce necrosis, that in turn 

lessens the tumor burden and decrease tumor markers. TACE is usually used as a palliative 

treatment for BCLC stage B tumors to increase patient survival. (Shin SW 2009) 

Because the main objective of this treatment is to extend the patients live there have been a lot 

of discussions about prognostic factors that affect patient survival. Some of the proposed factors are 

ChildïPugh class, tumour size (> 5 cm), multinodular disease (more than three nodules), the level 

of serum sodium (Ó 140 mEq/L), alkaline phosphatase, albumin (< 30 g/l ), total bilirubin (> 2 

mg/dl), alpha fetoprotein and hepatitis virus B infection, presence of ascites and portal vein 

thrombosis. (Biolato et al. 2014; Dhanasekaran et al. 2010; McGlynn et al. 2011) 

We aimed to assess overall survival rates and to identify survival predictors in patients with 

HCC before undergoing TACE. 

Materials and Methods 

Over a five year period (between January 2011 and December 2015) a retrospective study was 

done in Clinical University Hospital. In total 34 patients were included who met the following 

criteria: 

- patients with diagnosis ñHepatocellular carcinomaò (HCC); 

- had at least one TACE session. 
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Data were obtained from patients medical records and was entered into Microsoft Excel 2007 

and later analysed with IBM SPSS v.20.0: 

1. patients demographic data (sex, age); 

2. number of TACE sessions and previous therapy; 

3. etiology and other conditions (virus hepatitis B or C, presence of liver cirrhosis, oesophageal 

varices, ascites, diabetes mellitus); 

4. tumor burden (number of nodules, diameter of largest nodule, bilobarity, presence of distant 

metastases) and Barcelona Clinic Liver Cancer (BCLC) stage of the tumor; 

5. laboratory values before treatment (ALAT, ASAT, total bilirubin, alkaline phosphatase, 

albumin, INR, alpha fetoprotein) and Model for end stage liver disease (MELD) score. 

Data about survival was obtained from Latvian Center for Disease Prevention and Control 

(LCDPC) database. Survival was analysed using Kaplan-Meier method (p values were assessed 

with Log Rank and Breslow test) and independent risk factors ï using Cox proportional regression 

model in univariate analysis. Laboratory values were expressed as mean value Ñ standard deviation. 

Survival was assessed using itsô mean and median values. Results with p value of <0.05 were found 

to be statistically significant. 

Results 

Out of 34 patients, 22 (64.7%) were male and 12 (35.3%) ï female. Median age was 65.5 Ñ 

14.5 years. Mean survival was 19.37 Ñ 2.78 months and median survival was 15.00 Ñ 6.47 months. 

The 6-, 9- and 12-month survival rates were 67%, 61% and 53%, respectively. There were no 

differences in terms of survival among male and female patients (p = 0.90) and among elderly and 

younger patients (p = 0.98). 

Mean number of TACE sessions was 2.8 Ñ 1.7 (ranging from one to seven). There were no 

survival rate differences in patients who had more or less TACE sessions. 

Twenty-eight patients (82.4 %) had no previous therapy as tumors were unresectable but 6 

patients (17.6 %) underwent surgical resection previously and TACE was used because of tumor 

recurrence. Mean survival in patients who had unresectable HCC was 18.53 Ñ 3.01 months but in 

patients with recurrence after surgery it was higher (21.25 Ñ 5.65 months) however this difference 

was not statistically significant (p = 0.76 in Log Rank test). Mean disease free survival (from 

surgery till first TACE session) in patients with recurrence was 8.00 Ñ 1.23 months. 

Among etiology of the tumor, most commonly patients had virus infection. In 16 patients 

(47.1 %) it was hepatitis C virus infection, in 2 patients (5.8 %) it was hepatitis B virus infection 

and for 16 patients (47.1 %) etiology was other (e.g., alcochol use) or unknown. Among other 

conditions, diabetes mellitus was present in 7 patients (21.2 % of cases), liver cirrhosis ï in 16 

patients (57.1 % of cases), oesophageal varices in 11 patients (34.4 % of cases) and ascites in 6 
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patients (18.2 % of cases). From above mentioned factors, only hepatitis B virus infection was 

found to be statistically significant survival predictor (p = 0.044; hazard ratio (HR) = 5.722; 95 % 

confidence interval (CI): 1.04 ï 31.91), where in these patients mean survival was lower (6.50 Ñ 

5.50 months) than in patients without hepatitis B virus infection (27.72 Ñ 4.10 months). 

Tumor burden (number of nodules and diameter of the largest nodule) is shown in Figure 1. 

Mean number of nodules was 1.9 Ñ 0.96 (ranging from one to four). Patients were divided in two 

groups: group A with only one nodule and group B with multinodular disease. Mean survival in 

group A was higher (20.85 Ñ 3.84 months) than in group B (18.27 Ñ 3.96 months) but it was not 

statistically significant. Mean diameter of the largest nodule was 5.74 Ñ 2.39 cm. These patients 

were also divided in two groups: patients with largest nodule diameter < 5 cm (group C) and largest 

nodule diameter of Ó 5 cm (group D). Mean survival was higher in group C (32.83 Ñ 2.98 months) 

than in group D (11.15 Ñ 2.87 months) and it was statistically significant (p = 0.006 in Log Rank test). 

 

 
 

Figure 1. Distribution of tumor burden groups amongst patients with hepatocellular 

carcinoma undergoing transarterial chemoembolisation 

 

Only three patients (8.8 %) had nodules in both lobes (bilobarity). Their mean survival was 

lower (7.00 Ñ 2.45 months) than in patients with nodule in one lobe (19.42 Ñ 2.85 months), but it 

was not significant (p = 0.94). Distant metastases (TNM classifications) were present in 5 patients 

(29.4 % of cases). Mean survival was higher in patients with no metastases (20.31 Ñ 4.57 months) 

than in those with metastases (9.60 Ñ 4.76 months) but again it was not significant (p = 0.247).  

BCLC stages were evaluated in only 15 patients due to lack of information about portal invasion 

and lymph node metastases. There were only stage B (8 patients) and stage C (7 patients) tumors in 

our study. Mean survival in patients with stage B tumor was 24.13 Ñ 5.53 months but with stage C 

tumor ï 10.43 Ñ 3.99 months. This difference was not statistically significant (p = 0.194). It is 

shown in Figure 2. 
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Figure 2. Survival function depending on BCLC classification amongst patients with 

hepatocellular carcinoma undergoing transarterial chemoembolisation  

(Kaplan-Meier analysis) 

 

Laboratory values and results from Cox proportional regression model univariate analysis are 

shown in Table 1. Two values were further evaluated from a determined cut-off level. For serum 

sodium it was 140 mEq/l as it was the lowest value when it still had statistical significance. For 

alpha fetoprotein (AFP) the cut-off value was 20 ng/ml. This value was chosen because of itsô 

association with poorer prognosis in literature. 

 

Table 1. Baseline laboratory values and survival predictors  

in Cox proportional regression model univariate analysis 

 

 
Mean Ñ standard 

deviation 
p value

3
 

Hazard 

ratio 

95 % confidence interval 

Upper Lower 

Alanine aminotransferase (U/l) 67.68 Ñ 46.93 NS - - - 

Aspartate aminotransferase (U/l) 148.92 Ñ 323.14 .028 1.002 1.000 1.003 

Total bilirubin (mmol/l) 36.74 Ñ 45.13 NS - - - 

Alkaline phosphatase (U/l) 195.85 Ñ 177.45 .039 1.003 1.000 1.006 

Albumin (g/l) 37.66 Ñ 6.57 NS - - - 

Creatinine (ɛmol/l) 67.98 Ñ 19.72 NS - - - 

Serum sodium (mEq/l) 140.32 Ñ 3.25 .011 .715 .553 .926 

Serum sodium Ó140 mEq/l - .012 .175 .045 .679 

International normalised ratio 1.12 Ñ 0.30 NS - - - 

Alpha fetoprotein (ng/ml) 141.76 Ñ 172.67 NS - - - 

Alpha fetoprotein Ó20 ng/ml - NS - - - 

 

Four laboratory values proved to be significant for survival. Changes in aspartate 

aminotransferase and alkaline phosphatise levels do not predict survival (hazard ratio = 1.00). 

Higher serum sodium levels were associated with higher OS (see figure 3). In our study, we 

determined the cut-off at 140 mEq/l. Patients with serum sodium under cut-off value had mean 

                                                 
3
 NS ï not significant 
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survival of 11.55 Ñ 4.73 months whereas patients with serum sodium level of Ó140 mEq/L had 

mean survival of 30.11 Ñ 3.96 months (p = 0.005). Also, MELD score was calculated and mean 

value in our patients was 10 Ñ 3 points. This value had no significance in predicting survival. 

 

 
 

Figure 3. Survival function depending on serum sodium level amongst patients with 

hepatocellular carcinoma undergoing transarterial chemoembolisation  

(Kaplan-Meier analysis) 

 

Discussion 

Our study found several significant factors for predicting survival aswell as some factors that 

might not be taken into account when predicting survival before performing TACE. Some of the 

factors had already been established in other studies (hepatitis B virus infection and diameter of 

largest nodule) and our study double-proved their significance for predicting survival (Biolato et al. 

2014). 

Many studies had approached the question of alpha fetoprotein specificity in predicting 

prognosis and survival in patients with HCC. The diagnostic values of this marker vary according to 

the chosen cut-off values. In cirrhotic patients, when the cut-off value is 20 ng/mL, its specificity 

can be even 90% (Hsu et al 2015; Wang et al. 2012). Our study showed no specificity in predicting 

survival at this cut-off level. On contrary, reduction of AFP by 20 % correlated with median OS in 

patients undergoing TACE in a different study (Lee et al. 2012). In our study, patients with lower 

AFP levels had higher OS but it was not statistically significant. 

Another interesting finding was the role of higher serum sodium level in predicting better 

overall survival. There are many studies that agree with our findings and also suggest 

hyponatriemia to be a factor for higher complication rates and lower patient performance status, 

(Zhang et al. 2014; Hiroki Nishikawa et al, 2015). Latter study included more than 1000 patients 
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and 5 year survival rates were 48.2 % in patients with higher serum sodium than in patients with 

lower serum sodium (25 %). Also, we need to take into consideration that MELD criteria in 2016 

was updated and serum sodium was included as important prognostic factor for predicting survival 

and eligibility for liver transplantation. 

There is no consensus on BCLC staging system and its usefulness in predicting candidate 

patients before TACE. It is recommended for stage B cancers to be treated with TACE. Our study 

showed that TACE can be done in stage B aswell as stage C tumors by not having a significant 

difference in terms of survival. In another study BCLC staging system was considered only second 

top-ranking staging system and was not helpful in predicting survival (Zhang et al. 2014). 

Alongside above mentioned factors, patients with distant metastases had lower OS rates. 

Although this finding was not statistically significant, other studies showed (Zhang et al. 2014) 

similar OS rates, but they were significant in predicting survival. Therefore, even though our study 

did not show significance we should take into consideration presence of distant metastases before 

choosing TACE as an alternative treatment option. 

Conclusions 

A factor associated with higher OS was higher serum sodium level and with lower OS ï 

presence of hepatitis B infection, larger nodule diameter.  

ASAT, alkaline phosphatase, previous liver surgery, presence of distant metastases and BCLC 

stage (B or C) had no significant effect on OS when performing TACE and they might not be taken 

into account in terms of survival when choosing TACE as an optional treatment for patients with 

HCC. 
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Abstract 

Survival predictors in patients with unresectable perihilar cholangiocarcinoma  

undergoing palliative biliary stenting 

Key words: perihilar cholangiocarcinoma, survival, tumor markers, stenting, palliative therapy 

Introduction: Perihilar cholangiocarcinoma (PCCA) is a rare bile duct malignancy. Only 30% of them are resectable. 

The rest can be managed by biliary stenting but there is still no consensus on factors before this procedure that affect 

survival. 

Aim: To find out prognostic survival factors in patients with unresectable PCCA before undergoing palliative biliary 

stenting. 

Materials and methods: This retrospective study included 36 patients from 2011-2015 with unresectable PCCA who 

underwent palliative biliary stenting in Clinical University Hospital. Data included patients sex, age, patient co-

morbidities, method of stenting, stent material, laboratory values, tumor markers CEA, CA19-9, MELD criteria, size of 

the tumor, presence of metastases and Bismuth-Corlette classification. Data were analysed by SPSS v.20.0 (Kaplan-

Meier method for survival, Cox regression univariate analysis for independent risk factors assessement). 

Results: Of 36 patients 47.2 % were female and 52.8 % ï male. Mean age was 67.33 Ñ 18.25 ranging from 45 till 89. 

Mean overall survival (OS) was 6.43 months. Minority of patients (22.2 %) had endoscopic and 77.8 % - percutaneous 

stenting. In 54.8 % plastic stent was used and in 45.2 % - metal stent. Metal stent group was associated with higher OS 

compared with plastic stent group (p=0.041). Patients with MELD score of Ó23 had statistically lower OS (p=0.033). 

Independent risk factors were presence of oesophageal varices (p=0.043; HR=2.973), extrahepatic metastases (p=0.039; 

HR=4.112), albumin (p=0.035; HR=0.887), INR Ó1.4 (p=0.025; HR=3.069), CA19-9 Ó200 U/ml (p=0.049; HR=3.261), 

CEA Ó14 U/ml (p=0.005; HR=5.014). 

Conclusions: Patients in metal stent group had better OS rates than those in plastic stent group. Most important 

prognostic factors before stenting were presence of oesophageal varices, albumin level, INR, CA19-9, CEA, MELD 

score and presence of extrahepatic metastases. 

 

Kopsavilkums 

Dzǭvildzi ietekmǛjoġie faktori pacientiem ar nerezecǛjamǕm perihilǕrǕm holangiokarcinomǕm  

pirms paliatǭvas ģultsceǸu stentǛġanas 

AtslǛgas vǕrdi: perihilǕra holangiokarcinoma, dzǭvildze, audzǛju marǵieri, stentǛġana, paliatǭva aprȊpe 

Ievads: PerihilǕras holangiokarcinomas (PCCA) ir reti, Ǹaundabǭgi ģults ceǸu audzǛji. Tikai 30% no tǕm ir rezecǛjamas. 

PǕrǛjie pacienti ir kandidǕti paliatǭvai terapijai, piemǛram, ģults ceǸu stentǛġanai, tomǛr joprojǕm nav konkrǛtu faktoru, 

kas ietekmǛtu dzǭvildzi pirms ġǭs procedȊras uzsǕkġanas. 

MǛrǵis: IdentificǛt dzǭvildzi ietekmǛjoġus faktorus pacientiem ar PCCA pirms paliatǭvas ģultsceǸu stentǛġanas. 

MateriǕli un metodes: Ġis retrospektǭvais pǛtǭjums iekǸǕva 36 pacientus laika periodǕ no 2011. lǭdz 2015. gadam ar 

nerezecǛjamu PCCA, kuriem pirmo reizi tika veikta paliatǭva ģultsceǸu stentǛġana KlǭniskǕ UniversitǕtes slimnǭcǕ. Tika 

analizǛti ġǕdi dati: dzimums, vecums, blakusstǕvokǸi, stentǛġanas metode un izmantotais materiǕls, laboratorie rǕdǭtǕji, 

audzǛju marǵieri (CEA, CA19-9), MELD skalas kritǛriji, audzǛja izmǛrs, metastǕģu klǕtbȊtne un Bismuth-Corlette 

klasifikǕcija. Dati tika analizǛti ar SPSS v.20.0 (Kaplan-Meier metode dzǭvildzes analǭze un Cox regresijas 

proporcionǕlǕ modeǸa univariate analǭze neatkarǭgo riska faktoru identificǛġanai). 

RezultǕti: No 36 pacientiem 47.2 % bija sievietes un 52.8 % ï vǭrieġi. VidǛjais vecums bija 67.33 Ñ 18.25 gadi (no 45 

lǭdz 89 gadiem). VidǛjǕ kopǛjǕ dzǭvildze (OS) bija 6.43 mǛneġi. MazǕkajai daǸai pacientu (22.2 %) veica endoskopisku, 

stentǛġanu bet 77.8 % - perkutǕnu stentǛġanu. BieģǕk (54.8 %) izmantots tika plastikǕta stents, bet retǕk (45.2 %) ï 

metǕla stents. Pacienti ar implantǛtu metǕla stentu uzrǕdǭja augstǕku OS nekǕ pacienti ar implantǛtu plastikǕta stentu 

(p = 0.041). Pacientiem ar Ó23 punktiem pǛc MELD skalas bija zemǕka OS (p=0.033). Netakarǭgie riska faktori bija 

barǭbas vada vǛnu varices (p=0.043; HR=2.973), ekstrahepatiskas metastǕzes (p=0.039; HR=4.112), albumǭna lǭmenis 

(p=0.035; HR=0.887), INRÓ1.4 (p=0.025; HR=3.069), CA19-9 Ó200 U/ml (p=0.049; HR=3.261), CEA Ó14 U/ml 

(p=0.005; HR=5.014). 

SecinǕjumi: Pacientiem ar implantǛtu metǕla stentu bija lielǕka kopǛjǕ vidǛjǕ dzǭvildze nekǕ pacientiem ar plastikǕta 

stentu. SvarǭgǕkie dzǭvildzi ietekmǛjoġie faktori pirms stentǛġanas bija barǭbas vada vǛnu varices, albumǭna lǭmenis, 

INR, CA19-9, CEA, punkti pǛc MELD skalas un ekstrahepatisku metastǕģu klǕtbȊtne. 
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Introduction  

Perihilar cholangiocarcinoma (PCCA), is a rare malignancy (2 ï 4 : 100 000) that originates 

from the epithelial cells of the bile duct. It is the most common tumor amongst all bile duct tumors 

(46 % - 97 %) and the second most common primary malignant tumor of the liver with rising 

incidence and poor survival prognosis. (Valero et al. 2012) 

It is localised anywhere between confluence of both hepatic ducts (biliary confluence) and 

above the site of cystic duct origin. Only 30% of them are resectable due to late diagnostics. The 

rest are managed palliatively. (Razumilava et al. 2013) 

Perihilar cholangiocarcinomas can be further classified using Bismuth-Corlette (B-C) 

classification which is used in practice for more than 40 years. It is helpful in choosing the best 

treatment option (surgical resection, transplantation or palliative treatment). It is based on the exact 

location of tumor and has five types ï I, II, IIIa, IIIb, IV, respectively. (Plentz et al. 2015) 

Biliary stenting is a palliative treatment option in order to relieve symptoms of obstruction 

such as jaundice, and to improve quality of life. There are two techiques used for stenting: 

endoscopic retrograde cholangiopancreatography (ERCP) or percutaneous transhepatic 

cholangiography (PTCA). The choice between these two techniques is based upon B-C 

classification. ERCP is recommended for B-C type I and II, but PTCA ï for type III and IV. 

Comparing both methods, technical success rate is higher using PTCA. There is also a choice 

between stent materials: plastic or self-expandable metal stent. Self-expandable metal stent is 

recommended in case if patientsô survival is going to be more than 3 months, otherwise it is 

recommended to use plastic stent. (Goenka et al. 2014) 

There are no established factors that could predict survival in patients before palliative biliary 

stenting. However, there are some proposed factors that have predictive role in all PCCA patients, 

such as early tumor stage, tumor location, albumin, alanine aminotransferase and gamma-

glutamyltransferase levels. (Yusoff et al. 2012; Coelho et al. 2017) 

Also, tumor markers have an informative role in predicting survival but there are no clear 

levels that indicate a poorer prognosis. However, carbohydrate antigen 19-9 (CA 19-9) and 

carcinoembryonic antigen (CEA) have been shown to correlate with tumor stage, unresectability 

and overall survival. (Malaguarnera G et al. 2011) 

The aim of this study was to find out prognostic survival factors in patients with unresectable 

PCCA before undergoing palliative biliary stenting. 

Materials and Methods 

Over a five year period (between January 2011 and December 2015) a retrospective study was 

done in Clinical University Hospital. In total 36 patients were included who met the following 

criteria: 
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- patients with diagnosis ñPerihilar cholangiocarcinomaò (PCCA); 

- underwent planned biliary stenting (endoscopic or percutaneous); 

- patient had no previous history of biliary stenting 

Confirmation of the PCCA diagnosis was made by using radiological findings (computed 

tomography) and biopsy specimens from the tumor. The B-C classification initially was applied 

using CT imaging but confirmed only after performing stenting procedure, using ERCP or PTCA 

data. Also, none of these patients had cholangitis at the time of performing stenting procedure. 

Other data were obtained from patients medical records, was entered into Microsoft Excel 2007 and 

later analysed with IBM SPSS v.20.0: 

1. patients demographic data (sex, age); 

2. method of stenting (ERCP or PTCA) and stent material (plastic or metal);  

3. patient co-morbidities (virus hepatitis B or C infection, presence of liver cirrhosis, oesophageal 

varices, ascites, diabetes mellitus); 

4. tumor burden (size of the tumor, presence of metastases and portal vein thrombosis) and 

Bismuth-Corlette classification; 

5. complication rate after stenting procedures; 

6. laboratory values before treatment (ALAT, ASAT, alkaline phosphatise, GGT, total bilirubin, 

albumin, creatinine, sodium, INR) and Model for end stage liver disease (MELD) score; 

7. tumor markers CEA, CA19-9. 

Data about survival was obtained from Latvian Center for Disease Prevention and Control 

(LCDPC) database. Survival was analysed using Kaplan-Meier method (p values were assessed 

with Log Rank and Breslow test) and independent risk factors ï using Cox proportional regression 

model in univariate analysis. Laboratory values were expressed as mean value Ñ standard deviation. 

Survival was assessed using itsô mean and median values. Results with p value of <0.05 were found 

to be statistically significant. 

Results 

Of 36 patients 17 (47.2 %) were female and 19 (52.8 %) ï male. Mean age was 67.33 Ñ 18.25 

years (ranging from 45 till 89). Mean survival from the date of procedure was 6.43 Ñ 1.39 months 

(95 % CI: 3.70 ï 9.15). 3-, 6- and 12-month survival rates were 47.7 %, 30.6 % and 16.7 %, 

respectively. There were no differences in terms of survival among male and female patients (p = 

0.82) and among elderly and younger patients (p = 0.99). 

Distribution between stenting method and materials are shown in Figure 1. PTCA was done more 

frequently than ERCP. Mean survival was a little higher after PTCA (6.54 Ñ 1.53 months) than it 

was after ERCP (5.13 Ñ 2.66 months) but it was not significant (p = 0.703 in Log Rank test). 
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Figure 1. Distribution between stenting method and stent material amongst patients with 

perihilar cholangiocarcinoma before biliary stenting 

 

Only one patient had a complication after performing stenting ï iatrogenic pancreatitis after 

ERCP. Patientsô survival in this case was 1 month and it was lower than the mean and median 

survival rates in the group but it was not included in statistical analysis because of only one case 

present.  

Distribution between stent material (plastic or self-expandable metal stent) was similar (see 

Fig.1). Metal stent group was associated with higher survival compared with plastic stent group (p = 

0.041). Mean survival in plastic stent group was 3.65 Ñ 1.31 months but in self-expandable metal 

stent group it was 10.07 Ñ 2.69 months (Figure 2). 

 

 
 

Figure 2. Survival function and stent material amongst patients with perihilar 

cholangiocarcinoma before biliary stenting (Kaplan-Meier analysis) 
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Distribution amongst other patient co-morbidities is shown in Figure 3. Most commonly 

patients presented with oesophageal varices (5 patients). None of the patients were diagnosed with 

hepatitis C virus infection.  

Only presence of oesophageal varices was found to be statistically significant independent 

survival predictor (p = 0.043; hazard ratio (HR) = 2.973; 95 % confidence interval (CI): 1.033 ï 

8.557), where in these patients mean survival was lower (1.40 Ñ 1.17 months) than in patients 

without oesophageal varices (7.60 Ñ 2.07 months).  

 

 
 

Figure 3. Co-morbidities and tumor burden amongst patients with perihilar 

cholangiocarcinoma before biliary stenting and their significance in predicting survival 

 

Distribution amongst tumor burden (presence of distant metastases and portal vein 

thrombosis) is shown in Figure 3. Most commonly, patients presented with lymph node metastases. 

Mean survival in these patients was 3.08 Ñ 0.95 months. There were also 3 patients with portal vein 

thrombosis (mean survival of 4.67 Ñ 3.71 months), 11 patients with intrahepatic metastases (mean 

survival of 4.00 Ñ 1.50 months) and 3 patients with extrahepatic metastases (mean survival of 

0.33 Ñ 0.33 months). Only presence of extrahepatic metastases were associated with significantly 

lower survival rates (p = 0.011). It was also found to be an independent survival predictor 

(p = 0.039; HR = 4.112; 95 % CI: 1.074 ï 15.736). Tumor size was also evaluated. Mean tumor size 

was 4.53 Ñ 3.53 centimetres but it was not prognostic for survival. 

Bismuth-Corlette classification was assessed in 27 of 36 patients due to lack of radiological 

information. All types were present in these patients. Most commonly patients presented with type 

IV lesion (33.3 %). Type I was present in 18.5 %, type II ï in 25.9 % and type III ï in 22.2 %. 

Lowest mean survival was in patients with type IIIa and IIIb lesions (3.00 Ñ 1.67 months), whereas 

for type I lesions it was the highest (8.00 Ñ 3.85 months). However, this association was not 

significant. 
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Laboratory values and results from Cox proportional regression model univariate analysis are 

shown in Table 1. Four values were further evaluated from a determined cut-off level. For INR it 

was 1.4, for albumin it was 28.0 g/l and for CEA it was 14 U/ml when they still had statistical 

significance. Because CA 19-9 was not significant independent prognostic factor we used a cut-off 

level of 200 U/ml because of itsô association with poorer prognosis in literature. 

 

Table 1. Baseline laboratory values and survival predictors  

in Cox proportional regression model univariate analysis 

 

 

Mean value Ñ 

standard deviation 
p value

4
 

Hazard 

ratio 

95 % confidence interval  

Upper Lower 

Alanine aminotransferase (U/l) 124.22 Ñ 103.71 NS - - - 

Aspartate aminotransferase (U/l) 118.25 Ñ 85.83 NS - - - 

Total bilirubin (mmol/l) 257.19 Ñ 154.55 NS - - - 

Alkaline phosphatase (U/l) 573.25 Ñ 327.99 NS - - - 

Gamma-Glutamyl Transferase (U/l) 916.80 Ñ 762.60 NS - - - 

Albumin (g/l) 26.06 Ñ 5.86 .035 .887 .794 .991 

Albumin Ó 28 g/l - .042 .195 .041 .940 

Creatinine (ɛmol/l) 70.83 Ñ 36.16 NS - - - 

Serum sodium (mEq/l) 138.38 Ñ 3.59 NS - - - 

International normalised ratio (INR) 1.27 Ñ 0.57 .034 1.959 1.054 3.642 

INR Ó 1.4 - .025 3.069 1.153 8.171 

CEA level (U/ml) 59.28 Ñ 146.84 .023 1.004 1.001 1.008 

CEA Ó 14 U/ml - .005 5.014 1.617 15.552 

CA 19-9 level (U/ml) 990.82 Ñ 2073.37 NS - - - 

CA 19-9 Ó 200 U/ml - .049 3.261 1.005 10.579 

 

Two laboratory values proved to be significant survival predictors. Higher albumin levels 

were associated with higher survival rates. In our study, we determined the cut-off at 28 g/l. Patients 

with albumin level under cut-off area had mean survival of 10.17 Ñ 3.09 months whereas patients 

with albumin level level of Ò 28 g/l had mean survival of 2.90 Ñ 0.82 months (p = 0.019). INR Ó 1.4 

was associated with lower survival rates (mean survival of 1.50 Ñ 0.81 months). 

Higher CEA levels (Ó 14 U/ml) were associated with poorer mean survival (2.70 Ñ 1.17 

months) and for CA 19-9 it was 200 U/ml (mean survival of 3.73 Ñ 1.09 months). See Figure 4. 

                                                 
4
 NS ï not significant 
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Figure 4. Survival function depending on CEA level in patients with perihilar 

cholangiocarcinoma before biliary stenting (Kaplan-Meier analysis) 

 

Also, MELD score was calculated and mean value in our patients was 19.15 Ñ 5.13 points. 

This value had significance in predicting survival if the score was Ó 23 and associated with lower 

survival rates (p = 0.033).  

Discussion 

Our study showed that mean and median survival rates in patients with PCCA before 

palliative biliary stenting are indeed, low. In recent study median survival for PCCA patients was 

13.9 months, which was higher than in our study. This study, however included other treatment 

methods (Waseem et al. 2017). In another study a mean survival of 17.1 months in 24 patients with 

cholangiocarcinoma undergoing palliative stenting was shown (Vasilieva et al. 2016). This raises 

the need for early diagnostics and precise location of the disease. 

Comparing stenting techiques, our study showed that PTCA is used more commonly than 

ERCP and this is a good practice that should be used in patients with PCCA as it is associated with 

higher technical success rate in other studies (Goenka et al, 2014). 

In our study, the ratio between self-expandable metal stent and plastic stent usage was 1:1. It 

should be noted that metal stents are associated with better survival rates than plastic stents not just 

in our study but in other studies aswell where patients with metal stents had OS of 5 months 

compared with plastic stents where OS was 1.5 months. (Sangchan et al. 2012) However, we also 

need to take into consideration that plastic stent can be changed in case of dysfunction whereas this 

cannot be done in case of a metal stent. 
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Bismuth-Corlette classification showed no prognostic value in terms of survival. Similar 

findings have been published in recent studies. Therefore, it should be used only when choosing the 

most appropriate technique of the treatment. (Goenka et al. 2014) 

Amongst laboratory values albumin, INR and MELD score (calculated from creatinine, serum 

sodium, total bilirubin and INR) proved to be significant for survival. We need to take into account 

that in Year 2016 MELD criteria was revised and PCCA was added as an exception with 

automatically assigning MELD score of 22. We analysed MELD score despite this exception but 

our findings were justified as they suggest its predictive role when MELD score is Ó 23 points. 

(Kamath 2016) 

Both CA 19-9 and CEA can be found in malignant biliary tract obstruction. Recent studies 

suggest that CEA has high specifity and it correlates with poor overall survival at cut-off level of 

2.8 U/ml (Liska V et al. 2017). Another study showed that CEA level at 400 U/ml is just as specific 

as it is at 100 ng/ml in diagnosis of PCCA (Chalasani N et al 2000). In our study cut-off level for 

CEA was 14 U/ml and it had prognostic significance in overall survival. Elevated CA 19-9 levels (> 

1000 U/ml) correlate with advanced disease and poor survival. (Juntermanns B et al. 2010) In our 

study patients with advanced disease were associated with poorer survival at cut-off level of 200 

U/ml. This raises the probability of low CEA and high CA 19-9 level roles in predicting survival. 

This study clearly indicated factors that have that do not have high relevance in order to 

choose the best treatment option for PCCA patients. However, this study had also some 

limitations ï PCCA is a rare disease and in order to evaluate it more thoroughly, studies in larger 

cohorts and larger periods should be done.  

Conclusions 

Patients in metal stent group had better survival rates than those in plastic stent group.  

Most important prognostic factors before stenting were presence of oesophageal varices, 

presence of extrahepatic metastases, albumin level, INR, MELD score. 

Tumor marker CEA has predictive role in survival already at low levels, wheras for CA 19-9 

it is only at high levels. 
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Abstract 

Key words: Anaemia of prematurity, transfusion of red blood cells 

Introduction:  Anaemia is a common multifactorial issue in very premature infants hospitalised in Neonatal Intensive 

Care Unit. A lot of different factors and their combinations may trigger development of anaemia and consequently a 

transfusion of red blood cells (RBC).  

Aim: The aim of this study was to determine the most common possible postnatal causes that may exacerbate anaemia 

of prematurity and to detect their connection with the need of RBC transfusion. 

Materials and methods: A retrospective medical record review was done for 70 preterm neonates who were admitted 

to Neonatal Intensive Care Unit at Childrenôs Clinical University Hospital from September 2014 till November 2016. 

The first four weeks of hospitalisation were analysed and included neonates with birth weight <1.500g or gestational 

age <32 weeks.  

Results: In total 79% (n=55) of neonates had anaemia, 36% (n=25) of neonates received transfusion of RBC. The most 

common triggers were identified: blood loss due to phlebotomy or various bleeding, surgical manipulations and 

infections. Blood loss due to phlebotomy expierenced 100% (n=70) of neonates. The average blood volume collected 

per four weeks was 14.7 ml/kg (0.53 ml/kg/day) or around 14.7 % of total blood volume. Altogether 40% (n=28) of 

neonates had loss of blood Ó10% of total blood volume. We were comparing data between two groups: neonates who 

underwent RBC transfusion and neonates who did not. Results show that those who underwent RBC transfusion lost on 

average 20.23 ml/kg due to blood sampling per four weeks. Those who did not undergo RBC tranfusion ï 9.62 ml/kg. 

Blood loss due to other causes were found in 70% (n=49), the most frequent type of bleeding was intraventricular 

hemorrhage ï 66% (n=46) of all neonates. 80% (n=20) of them who underwent transfusion of RBC had some type of 

bleeding simultaneously and 64% (n=29) of neonates who did not undergo transfusion. Surgical manipulations 

experienced 10% (n=7) of neonates. 49% (n=34) of neonates were diagnosed with infection. Among those neonates 

who underwent transfusion of RBC 60% (n=15) had infection, among those who did not undergo transfusion 40% 

(n=19) had infection. 56% (n=14) of neonates who underwent transfusion of RBC had all three main triggers 

simultaneously: phlebotomy, various bleeding and infection. 

Conclusions: Three most common triggers were identified: blood loss due to phlebotomy, bleeding and infections. All 

these triggers were found more often between those neonates who underwent transfusion of RBC. And very often they 

have affected neonate at the same time. 

 

Kopsavilkums 

AtslǛgvǕrdi: Priekġlaikus dzimuġa bǛrna anǛmija, Eritrocǭtu masas transfȊzija 

Ievads: AnǛmija ir multifaktoriǕlas etioloǥijas hematoloǥiska saslimġana, kas ir bieģi sastopama priekġlaikus 

dzimuġiem bǛrniem, kuri ir stacionǛti Jaundzimuġo intensǭvǕs terapijas nodaǸǕ (JITN) DaģǕdi faktori un to kombinǕcijas 

var veicinǕt anǛmijas attǭstǭbu un sekojoġu nepiecieġamǭbu pǛc eritrocǭtu masas transfȊzijas. 

MǛrǵis: Noskaidrot bieģǕk sastopamos postnatǕlos priekġlaikus dzimuġa bǛrna anǛmijas pastiprinoġos faktorus un 

noskaidrot to saistǭbu ar anǛmiju un eritrocǭtu masas transfȊziju. 

MateriǕli un metodes: Tika veikts retrospektǭvs pǛtǭjums, ievǕcot un analizǛjot datus no BKUS arhǭva medicǭniskajǕm 
kartǛm. PǛtǭjumǕ tika atlasǭti 70 jaundzimuġie ar svaru zem 1 500 gramiem vai ar gestǕcijas laiku zem 32 nedǛǸǕm, kuri 

iestǕjuġies BKUS JITN nodaǸǕ laika posmǕ no 2014. gada septembra lǭdz 2016. gada novembrim. AnalizǛtas pirmǕs 

ļetras nedǛǸas slimnǭcǕ. 

RezultǕti: PǛtǭjuma rezultǕti rǕda, ka anǛmija attǭstǭjusies 79% (n= 55) jaundzimuġo, eritrocǭtu masas transfȊzija veikta 

36% (n=25) jaundzimuġo. VisbieģǕkie anǛmijas izraisoġie faktori tika identificǛti: asins zudums asins analǭģu veikġanas 

laikǕ, daģǕda veida hemorǕǥijas, infekcijas un ǵirurǥiskas operǕcijas. Asins zudumu analǭģu laikǕ pieredzǛja 100% 

(n=70) jaundzimuġo. VidǛjais noǺemtais asins daudzums vienam bǛrnam ļetru nedǛǸu laikǕ ir 14,68 ml/kg (0,5 

ml/kg/dienǕ) jeb aptuveni 14,68% no kopǛjǕ cirkulǛjoġǕ asins tilpuma. VisǕs ļetrǕs nedǛǸǕs kopǕ vairǕk kǕ 10% asins 

tilpuma zaudǛjuġi 40% (n=28) jaundzimuġo. BǛrnam, kuram ir veikta eritrocǭtu masas pǕrlieġana vidǛjais paǺemtais 

asins tilpums pirmajǕs ļetrǕs nedǛǸǕs ir vairǕk kǕ divas reizes lielǕks nekǕ bǛrnam, kuram nav veikta EM transfȊzija - 

20,23 ml/kg pret 9,62 ml/kg. Asins zudums daģǕda veida asiǺoġanas laikǕ tikai atrasts 70% (n=49) jaundzimuġo, 
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visbieģǕk atrastais asiǺoġanas veids ir intraventrikulǕra hemorǕǥija ï 66% (n=46) jaundzimuġo. Jaundzimuġo grupǕ, 

kurǕ tika veikta eritrocǭtu masas transfȊzija ï 80% (n=20) bǛrnu atrasta daģǕda veida asiǺoġana. GrupǕ, kurǕ netika 

veikta eritrocǭtu masas transfȊzija ï 64% (n=29) bǛrnu atrasta daģǕda veida asiǺoġana. Ǵirurǥiskas operǕcijas tika 

veiktas 10% (n=7) jaundzimuġo. Infekcijas tika diagnosticǛta 49% (n=34) jaundzimuġo. No tiem, kuriem veikta 

eritrocǭtu masas transfȊzija- 60% (n= 15) diagnosticǛta infekcija. No tiem, kuriem nav veikta eritrocǭtu masas 

transfȊzija ï 40% (n=19) diagnosticǛta infekcija. Visi trǭs galvenie anǛmijas pastiprinoġie faktori ï asins zudums 

analǭģu laikǕ, daģǕdu veidu asiǺoġana un infekcijas- vienlaicǭgi tika atrasti 56% (n=14) jaundzimuġo, kuriem veikta 

eritrocǭtu masas transfȊzija. 

SecinǕjumi: VisbieģǕkie anǛmijas pastiprinoġie faktori tika identificǛti: asins zudums asins analǭģu veikġanas laikǕ, 

daģǕda veida asiǺoġanas un infekcijas. Visi ġie faktori bieģǕk tiek atrasti jaundzimuġo grupǕ, kurǕ veikta eritrocǭtu 

masas transfȊzija un Ǹoti bieģi ġie faktori skar jaundzimuġo vienlaicǭgi. 

 

Introduction  

Anaemia of prematurity (AOP) is the most common haematological complication in preterm 

infants that typically occurs during 4th ï 8th week of life from a variety of physiological and 

pathological factors. In preterm neonates anaemia is a pathologic process, usually symptomatic and 

requires frequent red blood cell (RBC) transfusions. And because of AOP critically ill newborns in 

the NICU are among the most heavily transfused patient groups ï various studies have shown that 

around 80% of neonates in NICU receive transfusion of RBC. (Martin 2010, Widness 2008). 

Various triggers of anaemia can be divided in three groups: blood loss, decreased RBC 

production and increased RBC destruction. All these factors may act on a newborn prenatally, 

intranatally and postnatally. Specifically preterm neonates have physiological factors that contribute 

anaemia ï decreased synthesis of erytropoietin, shortened erytrocytes lifespan and decreased 

amount of iron. All additional triggers of anaemia should be clarified and prevented to improve the 

state of neonate and avoid transfusion of RBC. (Macdonald 2015). 

Materials and methods 

A retrospective medical record review was done for 70 preterm neonates who were admitted 

to Neonatal Intensive Care Unit at Childrenôs Clinical University Hospital from September 2014 till 

November 2016. The first four weeks of hospitalisation were analysed and included neonates with 

birth weight <1.500g or gestational age <32 weeks. Data about anaemia, transfusion of RBC, 

diagnosis, performed blood tests and their volumes was mainly obtained. The data was gathered 

over the time span of two months (from November 2016 until December 2016). Results were 

summarized and statistically processed by Microsoft Excel and IBM SPSS. Mainly descriptive 

statistics were used and statistically significant result was considered when p < 0.05. 

Results 

Gestation time of neonates ranged from 24 to 31 weeks. The mean gestation time ï 28 weeks. 

51% (n=36) of neonates were boys, 49% (n=34) - were girls. Average birth weight ï 1255 (650 ï 

1980) grams.  

In total 79% (n=55) of neonates had anaemia, 36% (n=25) of neonates received transfusion of 

RBC. Anaemia and necessity of RBC transfusion is inversely proportional to birth weight. 94% of 
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neonates with extremely low birth weight expierenced anaemia and 47% of them received 

transfusion of RBC. 60% of neonates with low birth weight developed anaemia and 26% of them 

received transfusion of RBC. 

The most common triggers were identified: blood loss due to phlebotomy or various bleeding, 

surgical manipulations and infections.  

Blood loss due to phlebotomy expierenced 100% (n=70) of neonates. The average blood 

volume collected per four weeks was 14.7 ml/kg (0.53 ml/kg/day) or around 14.7 % of total blood 

volume. Altogether 40% (n=28) of neonates had loss of blood Ó10% of total blood volume ï more 

than maximum recommended blood loss due to blood sampling. More than 20% blood loss had 

19% of neonates ï in this case we can say that they have secondary iatrogenic anaemia. We were 

comparing data between two groups: neonates who underwent RBC transfusion and neonates who 

did not. Results show that those who underwent RBC transfusion lost on average 20.23 ml/kg due 

to blood sampling per four weeks. Those who did not undergo RBC tranfusion ï 9.62 ml/kg 

(p=0.000). 

Blood loss due to other causes were found in 70% (n=49), the most frequent type of bleeding 

was intraventricular hemorrhage ï 66% (n=46) of all neonates. Anaemia was diagnosed in 84% of 

neonates with some type of bleeding. 80% (n=20) of them who underwent transfusion of RBC had 

hemorrhage simultaneously and 64% (n=29) of neonates who did not undergo transfusion.  

Surgical manipulations experienced 10% (n=7) of neonates.  

49% (n=34) of neonates were diagnosed with infection. Anaemia was diagnosed in 

88%(n=30) of neonates with some type of infection. Among those neonates who underwent 

transfusion of RBC 60% (n=15) had infection, among those who did not undergo transfusion 40% 

(n=19) had infection. 

56% (n=14) of neonates who underwent transfusion of RBC had all three main triggers 

simultaneously: phlebotomy, various bleeding and infection. 

Discussion 

The findings of this study are supported by similar studies that have been described in the 

international scientific literature.  

All studies confirms the high frequency of anaemia in preterm infants ï around 80% of 

neonates. In our study aneamia was found in 79% of neonates. 

The frequency of RBC transfusion varies between the studies, in our study it was less frequent 

than generally. For example in some Dutch study which was carried out in year 2008 transfusion of 

RBC received 53% of neonates, in our study 36% of neonates received it. The reason for the 

difference might be the diversity in transfusion guidelines. (Hack 2008). 
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Various studies have shown that blood loss due to blood sampling is greater than 

recommended. (Howie 2010) It varies 10 ï 25 ml/kg in their first weeks of hospitalisation. In our 

study it is 14,7 ml/kg ï exceeds the recommended maximum as well. (Bell 1977). 

Conclusions 

Three most common postnatal triggers of anaemia were identified: blood loss due to blood 

sampling, bleeding and infections; 

All these triggers were found more often between those neonates who underwent transfusion 

of RBC; 

More than half of neonates who underwent transfusion of RBC all three main triggers have 

affected simultaneously. 
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Abstract 

Lung transplantation patient in Latvia ï long term results 

Key words: pulmonary hypertension (PH), idiopathic pulmonary arterial hypertension (IPAH), lung transplantation, 

complications, immunosuppressive therapy, side effects 

Introduction.  PH is defined as an increase in mean pulmonary arterial pressure (mPAP) Ó25 mmHg at rest. There is a 

pathogenetic therapy available for a pulmonary arterial hypertension (PAH) patients. For those who fail on drug 

treatment and remain in WHO functional class III-IV, lung transplantation is a treatment option to increase survival and 

gain a good quality of life. 

Case report description. A 32-year-old female with anamnesis of IPAH for 3 years is in high risk group ï predicted 

one year mortality >10%. According to the medical reports patient is a potential candidate for transplantation procedure. 

A double lung transplantation was performed on April 2014.  

On follow-up visits after transplantation patient is in a good general condition. On follow-up visit (17.03.2015.) there 

are some side effects of immunosuppressive therapy presentï chronic kidney disease (CKD) 3A (creatinine 121Õmol/l; 

GFR 54.9 ml/min/m
2
), anemia (hemoglobin 98 g/l), hepatotoxicity (AlAT 47 U/l), hypercholesterolemia (total 

cholesterol 7,0 mmol/l).On follow-up visit (12.01.2017.) there are no side effects of immunosuppressive therapy or 

other complications present. 

The aim of my research is to evaluate, whether the lung transplantation as a treatment method has increased survival 

and quality of life for the patient with idiopathic pulmonary arterial hypertension (IPAH). 

Conclusion. Lung transplantation procedure has improved survival and quality of life for patient with WHO functional 

class IV IPAH. Significant complications after transplantation have not developed, but side effects of 

immunosuppressive therapy (tacrolimus, everolimus, prednisolone) are present a year after transplantation, but after two 

years there are no evidence of their presence. 

Summary. The case report demonstrates a 32-year-old female with WHO functional class IV IPAH. A double lung 

transplantation was performed. Patient is in a good general condition a year and 3 years after transplantation. Significant 

complications have not developed, and during the last follow-up visit there is no evidence of side effects of 

immunosuppressive therapy. 
 

Kopsavilkums  

Plauġu transplantǕcija paciente LatvijǕ ï ilgtermiǺa rezultǕti 

AtslǛgvǕrdi: pulmonǕla hipertensija (PH), idiopǕtiska pulmonǕlǕ arteriǕlǕ hipertensija (IPAH), plauġu transplantǕcija, 

komplikǕcijas, imȊnsupresǭvǕ terapija, medikamentu blakusefekti 

Ievads. PH ir definǛta kǕ vidǛjǕ pulmonǕlǕ arteriǕlǕ spiediena (mPAP) paaugstinǕġanǕs Ó25 mmHg miera stǕvoklǭ. PH 

grupai ï pulmonǕlai arteriǕlai hipertensijai (PAH) ï ir pieejama patoǥenǛtiskǕ terapija. Gadǭjumos, kad medikamentozǕ 

terapija kǸȊst neefektǭva un pacienta stǕvoklis atbilst PVO PAH III-IV funkcionǕlai klasei, plauġu transplantǕcija ir 

terapijas metode, kas var uzlabot pacienta dzǭvildzi un dzǭves kvalitǕti.  

Gadǭjuma apraksts. 32 gadus vecai sievietei tika veikta plauġu transplantǕcijas operǕcija gala stadijas IPAH dǛǸ 

(paciente pieskaitǕma augsta riska grupai ï paredzamǕ viena gada mirstǭba >10%). ǹemot vǛrǕ pacientes rǕdǭtǕjus un 

kontrindikǕciju neesamǭbu, paciente ir potenciǕla kandidǕte plauġu transplantǕcijas operǕcijai. 2014.gada 15.aprǭlǭ 

pacientei tika veikta bilaterǕla plauġu transplantǕcija.  

PlǕnveida izmeklǛġanu laikǕ pǛc plauġu transplantǕcijas pacientes vispǕrǛjais veselǭbas stǕvoklis ir labs. IzmeklǛjumi, 

kas veikti 17.03.2015. norǕda, ka ir attǭstǭjuġǕs imȊnsupresǭvǕs terapijas blaknes ï hroniska nieru slimǭba 3A (seruma 

kreatinǭns 121Õmol/l; GFǔ (glomerulu filtrǕcijas Ǖtrums) 54.9 ml/min/m
2
), anǛmija (hemoglobǭns 98 g/l), 

hepatotoksicitǕte (AlAT 47 U/l), hiperholesterolǛmija (kopǛjais holesterols 7.0 mmol/l). PlǕnveida izmeklǛġanas laikǕ 

pǛc pusotra gada (12.01.2017.) izmeklǛjumi nenorǕda uz imȊnsupresǭvo medikamentu blakǺu vai citu komplikǕciju 

esamǭbu. 

SecinǕjumi. Es secinu, ka pacientes vispǕrǛjais veselǭbas stǕvoklis ir labs gadu un trǭs gadus pǛc plauġu 

transplantǕcijas. Smagas komplikǕcijas nav attǭstǭjuġǕs. Plauġu transplantǕcijas operǕcija ir uzlabojusi pacientes ar 

IPAH dzǭvildzi un dzǭves kvalitǕti.  

Kopsavilkums. Gadǭjuma apraksts ir par 32 gadus vecu sievieti ar PVO IV funkcionǕlǕs klases PAH, kurai veikta 

bilaterǕla plauġu transplantǕcija. Pacientes vispǕrǛjais veselǭbas stǕvoklis ir labs gadu un trǭs gadus pǛc plauġu 

transplantǕcijas. Nozǭmǭgas komplikǕcijas nav attǭstǭjuġǕs un pǛdǛjǕs plǕnveida izmeklǛġanas laikǕ nav datu par 

imȊnsupresǭvo medikamentu blakǺu esamǭbu. 
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Introducti on 

PH is defined as an increase in mean pulmonary arterial pressure (mPAP) Ó25 mmHg at rest. 

Pulmonary arterial hypertension (PAH) is uncommon type of pulmonary hypertension (prevalence 

in developed countries: 15-50 cases per 1 million) ï it is included in a group of rare diseases. PAH 

is a severe disease that has a negative impact on survival and quality of life (Pulmonary 

Hypertension Association). Though there is a pathogenetic therapy available for PAH patients 

(according to ESC/ERS Guidelines, 2015). For those who fail on drug treatment and remain in 

WHO functional class III-IV, lung transplantation is a treatment option to increase survival and gain 

a good quality of life (Hachem et al. 2015). The overall survival for IPAH patients is 2.8 years 

without lung transplantation done (O`Callaghan, Humbert 2012; Benza et al. 2010). 

Common problems to be prepared for when deciding to undergo lung transplantation procedure are 

shortage of donors, adequate recipient selection and limitation of survival of graft and recipient 

(Broaddus et al. 2016). 

Current 1-, 5-, and 10-year survival rates following lung transplantation are 82%, 55%, and 

33%, respectively. Survival rates have steadily improved over time, as indicated by an increase in 

median survival from 3.9 years in 1990ï1997 to 6.1 years in 2005ï2012.
 
Disease-specific 

differences in survival are apparent but may be confounded by differences in severity of illness, 

comorbidities, and average age among these populations. In descending order, median survival is 

8.3 years for cystic fibrosis (CF), 6.4 years for alpha 1 -antitrypsin deficiency, 5.7 years for 

sarcoidosis, 5.5 years for chronic obstructive pulmonary disease (COPD) and IPAH, and 4.7 years 

for idiopathic pulmonary fibrosis (IPF) (Broaddus et al. 2016).  

An improvement on effectiveness and safety of immunosuppressive therapy has the biggest 

contribution on increase in survival rates after lung transplantation because of less complications 

and side effects. Despite the progress, still there is a high risk for development of complications 

(graf versus host disease, infections) (Jani et al. 2017; Mandanas 2015; Sims, Blumberg 2014; Vos, 

Blondeau, Vanaudenaerde et al. 2008) and side effects of imunosuppressants (diabetes mellitus, 

renal injury, arterial hypertension, thrombocytopenia, osteoporosis, hypercholesterolemia, 

myopathies, infections etc.) (Scheffert, Raza 2014).  

To maximize the effectiveness of lung transplantation procedure, to gain best possible quality 

of life, it is important to do follow-up visits to diagnose complications and start therapy early. It is 

also very important for recipients to receive prophylaxis against commonest infections. Strategy 

described can help to reach the highest cost-effectiveness. 

Case report description 

A 32-year-old female with anamnesis of idiopathic pulmonary arterial hypertension (IPAH) 

for three years is unable to carry out any physical activity without symptoms; dyspnea and fatigue 
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are even present at rest. Patient is in high risk group ï predicted one year mortality >10% (based on 

these findings: progression of symptoms, clinical signs of right heart failure, repeated syncope, 

WHO functional class IV PAH, BNP plasma level ~5000 pg/ml, right atrium area 42 cm
2
, 

pericardial effusion, right atrial pressure 125 mmHg). mPAP 64 mmHg as assessed by right heart 

catheterization.  

According to the medical reports patient is a potential candidate for transplantation 

procedure ï patient meets the requirements and has no contraindications.  

Patientsô indications regarding lung transplantation procedure (Whitson 2015):  

¶ Clinically and physiologically severe disease ï idiopathic pulmonary arterial hypertension 

WHO functional class IV. 

¶ Limited life expectancy due to lung disease. 

¶ Ineffective medical therapy. Patient receives combination pathogenetic therapy - Revatio 

(sildenafil) 20mg 4x a day, Volibris (ambrisentan) 5mg in morning, Ventavis (iloprost) 7-8 

inhalations per day. Supportive therapy ï Spirix (spironolactone) 25mg 2x a day, Coaxil 

(tianeptine) 1tab in morning, Patoprazole (pantoprasole) 20mg in morning, Digoxin (digoxin) 

İ tab every other day, Orfarin (orfarin) 4.5mg in evening, Hypothiazide (hydrochlorothiaside) 

20mg in morning, Trifas (torasemide) 120mg in morning. Despite the maximal medical therapy 

patientsô condition becomes more severe, symptoms progress rapidly. 

A double lung transplantation under ECMO support was performed on 15th of April 2014. 

Patient has to use immunosuppressant drugs for life (tacrolimus, everolimus, prednisolone). 

On follow-up visits a year and 3 years after transplantation patient is in a good general 

condition, no complaints present. Patient is completely independent doing daily activities, no 

limitations are noticed. Significant complications (severe infections or graft versus host disease) 

have not developed. Spirometry shows normal lung ventilation function (FEV1=85.8%; 

FEV1/FVC=103.8%). It is important to control lung ventilation function due to risk of bronchiolitis 

obliterans syndrome which is a major cause of lung allograft dysfunction. Echocardiography shows 

normal heart function and there are no data about PH (right ventricular systolic pressure ~ 30 

mmHg, inferior cava diameter 19 mm with inspiratory collapse >50%, right atrial area 15 cm
2
). 

On follow-up visit (17.03.2015.) there are some side effects of immunosuppressive therapy 

presentï chronic kidney disease 3A (creatinine 121Õmol/l; GFR 54.9 ml/min/m
2
 (Cockroft-Gault)), 

anemia (hemoglobin 98 g/l), hepatotoxicity (AlAT 47 U/l), hypercholesterolemia (total cholesterol 

7.0 mmol/l). 

On follow-up visit (8.12.2016.) there are no side effects of immunosuppressive therapy or 

other complications present. 
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Discussion 

Patient has to use immunosuppressive therapy for life after lung transplantation to suppress 

immune reactions - avoid allograft rejection, which can be hyperacute, acute or chronic 

(bronchiolitis obliterans syndrome) ( Jani et al. 2017; Mandanas 2015; Sims, Blumberg 2014). 

Maintenance therapy consists of triple drug therapy with a calcineurin inhibitor (tacrolimus), 

antiproliferative agent (everolimus) and corticosteroids (prednisolone). It is very important to 

control plasma levels of tacrolimus and everolimus monthly to adjust doses that reduce the rate of 

rejection. While it is not possible to manage patients after transplantation without 

immunosuppressive therapy, these medications have significant side effects. The most common are 

considered to be opportunistic infections (Gandhi, Khanna 2004; Humar, Snydman 2009), 

malignancy and drug-specific toxicities. Common drug ï specific toxicities for triple therapy are 

diabetes mellitus, renal injury, arterial hypertension, thrombocytopenia, osteoporosis, 

hypercholesterolemia, myopathies (Scheffert, Raza 2014). All these require regular control and 

prophylaxis (especially against opportunistic infections. Medications used: valganciclovir, 

amphothericin B and trimetoprim/sulphametoxazole). 

It is necessary to evaluate patientsô general condition lifelong (spirometry, full blood count, 

plasma biochemistry, coagulogram, chest x-ray and CT, ECG, ECHO and tacrolimus, everolimus 

plasma levels) as these complications mentioned above may manifest hereafter. 

Considering that there is only one lung transplantation patient in Latvia by now, it would be 

useful to compare results, treatment and medical care tactics with experience from other patients 

from different countries. 

Conclusions 

1. PAH is one of the PH groups and it is rare and severe disease that limits life expectancy and 

worsens quality of life. Though there is a pathogenetic therapy available for PAH patients and 

in case of end stage disease ï lung transplantation is an effective treatment option.  

2. Before lung transplantation patientsô general condition is difficult: WHO functional class IV 

PAH, bedrest-cure and permanent oxygen dependence. By analyzing medical reports, I 

conclude that patient has an increased one year mortality risk - >10%. 

3. A year and 3 years after lung transplantation patient is in a good general condition with no 

complaints. A year after transplantation side effects of immunosuppressive therapy have 

developed ï CKD 3A, anemia, hepatotoxicity and hypercholesterolemia. 3 years after 

transplantation these complications are not present. 

4. Hypothesis has been approved ï lung transplantation as a therapy method has improved life 

expectancy and quality of life for a patient with former IPAH.  
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Abstract 
Key words: Heroin addiction, depression, anxiety severity 
Introduction:  Affective disorders have a high prevalence among opioid users both during the withdrawal and the 
remisson (Maremmani et al. 2015). There is not much information about the difference of affective sphere for patients 
with abstinence syndrome in comparison to patients who have achieved a clinically-stable remission during the opioid 
replacement therapy. 
Aim:  To detect the association between the heroin addiction and depression, anxiety for the patients with withdrawal or remission. 
Materials and methods: Sociodemographic information, Addiction Severity Index (ASI), Hamilton Depression Rating 
Scale (HAM-D), Hamilton Anxiety Rating Scale (HAM-A). Data is statistically processed in SPSS 20 using Spearman's 
Rank Correlation Coefficient, Independent Samples t-test and descriptive statistics.  
Results: 108 patients, 39 females (36.1%) and 69 males (63.9%). Minimal age 19, maximal ï 45, mean - 32 years. All 
patients are devided into groups: there are 57 patients in opioid withdrawal in the first group, who intook heroin at least 
one time during the last 10 days; there are 51 patients in remission, who didnôt intake heroin from 1 - 3 years. 
Spearman's rank correlation between the addiction severity index and depression (R=0.856, p=0.000), addiction severity 
index and anxiety (R=0.898; p<0.0001) both established statistically significant correlations. The Independent Samples 
t-test established statistically significant difference between the patients group with the withdrawal and the patients 
group with the remission, the difference between two means of addiction severity index - 4.83 points, the difference 
between two means of depression severity - 15.59 points, the difference between two means of depression severity - 
16.33 points, all differences are statistically significant (p<0.0001) and all means are higher in the group of patients with 
the withdrawal. For patients in remission the mean addiction severity rate - 7.93 points, the mean depression rate - 21.68 
points, the mean anxiety rate - 20.68 points. For patients in remission the mean addiction severity - 3.1 points, the mean 
depression rate - 6.1, the mean anxiety rate - 4.35. 
Conclusion: There are strong correlations between the addiction severity, depression and anxiety. Remission, achieved 
by the methadone or buprenorphine programs, shows a significant addiction severity, depression and anxiety decrease. 

 

Kopsavilkums 
AtslǛgas vǕrdi: Heroǭna atkarǭbas, depresijas, trauksmes lǭmenis  

MǛrǵis: Noteikt saistǭbu starp heroǭna atkarǭbas smagumu pacientiem ar abstinences sindromu vai remisiju un 
depresijas, trauksmes lǭmeni. 
MateriǕli un metodes: SociodemogrǕfiskie jautǕjumi, Addiction Severity Index (ASI) heroǭna atkarǭbas smaguma 
izvǛrtǛġanai, Hamilton Depression Rating Scale (HAM-D) depresijas smaguma izvǛrtǛġanai, Hamilton Anxiety Rating 
Scale (HAM-A) trauksmes smaguma izvǛrtǛġanai. Respondentu anketǛġana veikta tieġas saskarsmes veidǕ pǛc 
sastǕdǭtajiem anketas jautǕjumiem. Datu apstrǕde veikta SPSS 20 datorprogrammǕ, izmantojot Spǭrmena korelǕcijas 
koeficientu, T-tests divu neatkarǭgu izlaġu vidǛjo rǕdǭtǕju salǭdzinǕġanai un aprakstoġo statistiku. 
RezultǕti: 108 pacienti, 39 sievietes (36,1%) un 69 vǭrieġi (63,9%). JaunǕkais pacients 19, vecǕkais - 45 gadus vecs. 
VidǛjais vecums - 32 gadi. Pacienti ir iedalǭti divǕs grupǕs: pirmajǕ grupǕ ir 57 pacienti ar abstinences sindromu, kuri ir 
lietojuġi heroǭnu vismaz vienu reizi pǛdǛjo 10 dienu laikǕ, otrajǕ grupǕ - 51 pacients, kas atrodas remisijǕ un nav 
lietojuġi heroǭnu vismaz 1 ï 3 gadus. Spǭrmena korelǕcijas koeficients starp heroǭna atkarǭbas smagumu un depresiju 
(R=0.856, p=0.000), heroǭna atkarǭbas smagumu un trauksmi (R=0.898, p=0.000) uzrǕdǭja statistiski ticamu korelǕciju. 
T-tests divu neatkarǭgu izlaġu vidǛjo rǕdǭtǕju salǭdzinǕġanai uzrǕdǭja statistiski ticamu atġǵirǭbu starp pacientiem ar 
abstinences sindromu un pacientiem remisijǕ, atġǵirǭba starp ġǭm abǕm grupǕm vidǛjam heroǭna atkarǭbas smaguma 
indeksam ir 4.83, depresijas smagumam ï 15.59, trauksmes smagumam ï 16.33 punkti, visas atġǵirǭbas ir statistiski 
ticamas (p=0.000), respektǭvi, atkarǭbas, depresijas un trauksmes smaguma rǕdǭtǕji ir augstǕki pacientiem ar abstinences 
sindromu. Pacientiem ar abstinences sindromu vidǛjais heroǭna atkarǭbas smagums ir 7.93, vidǛjais depresijas 
smagums - 21.68, vidǛjais trauksmes smagums - 20.68 punkti. Pacientiem ar remisiju vidǛjais heroǭna atkarǭbas 
smagums - 3.1, vidǛjais depresijas smagums - 6.1, vidǛjais trauksmes smagums - 4.35 punkti. 
SecinǕjumi: Ticama korelǕcija starp heroǭna atkarǭbas smagumu, depresiju un trauksmi. Remisija, iegȊta ar opiǕtu 
aizvietojoġǕs (uzturoġǕs) programmas metadonu vai buprenorfǭnu, uzrǕda ticamu heroǭna atkarǭbas smaguma, depresijas 
un trauksmes pazeminǕġanos. 

https://en.wikipedia.org/wiki/Patient_Health_Questionnaire
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Introduction  

Drug addiction is a global socially economic problem. Drug users are mainly people of 

working age (Bartoli et al. 2014). According to the British statistics, almost half of youngsters 

(48%) try drugs, third of them start to use them regularly, every tenth become chronic drug addict 

(UtinǕns 2015). Drug addiction affects general human health, including psychic, contributes to 

criminality and mortality due to overdose among young people. It is characterized by decrease in 

personality level, respectively, loss of interests and concentration only to getting drugs, working 

abilities worsen, there is emotional indifference (Semple et al. 2014). 

In Latvia the most used opioid is heroine (Osis 2006). After reaching the brain heroine 

transforms to 6-monoacetilmorphine and morphine (ʇʷʪʥʠʮʢʘʷ et al. 2008). Endorphins usually act 

on opiate receptors that relieve pain in natural conditions. Using of opioids artificially actives 

endorphin system and under regular irritation it is exhausted causing disorders of monoamine 

system activity. Desire, anxiety, dysphoria develops. After all it does not create euphoria but only 

relieves abstinence (Aberberga et al. 2007). Abstinence starts 6 - 24 hours after a dose and lasts for 

up to 5-7 days with a peak in day 2-3 (Semple et al. 2013). Post-abstinence may remain for 2-6 

months with depression, anxiety, dysphoria. At this time there is very high possibility of 

spontaneous relapses. While gradually physical disorders decrease, emotional background improves 

and desire is not so actual (Sadock et al. 2014). Two years after stopping affective fluctuations 

remain. Remission can be considered stabile enough only after abstinence of 3-5 years. Alcohol 

abstinence, psycho traumas, insufficient understanding of oneôs disease leads to relapse (Olatunji et 

al. 2010). When drugs are not used during abstinence, post-abstinence or remission, anxiety, 

depression and dysphoria develops (Chen et al. 2017).  

Affective disorders are part both of addiction development and remission (ʄʦʭʥʘʯʝʚ et al. 

2001). There is also statement that affective disorders are rare before use of drugs, are not cause of 

using but forms during narcotization process ï lability of the emotional sphere develops 

(ɺʠʥʥʠʢʦʚʘ et al. 1999). Causality of depression and anxiety due to drug addiction however makes 

us think, respectively, that the main aim of drug addicts is to avoid tension and not derive pleasure. 

Theoretic thought in understanding of drug addiction pays too big attention to simple searching for 

pleasure, desire to feel ecstasy, upsurge or euphoria, but desperate desire to escape from-non-

specific tension is underestimated. Drug addiction may be considered as adaptive behavior with the 

aim to relieve pain caused by affects and temporary increase ability to control yourself (Hasse et al. 

2011). Correction of affective disorders increases efficiency of the therapy and an important part of 

the relapse prevention (ʄʠʥʢʦ et al. 2003). Treatment involves opiate substitutional programs ï use 

of methadone and buprenorphine ï based on replacement of highly dangerous narcotic substance to 

seemingly less dangerous one. Using less dangerous opiate, disappearance of opiate famine can be 
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achieved; gradual decrease in substitutional dose may lead to complete withdraw from drugs 

(AndrǛziǺa et al. 2015).  

 Work actuality is to find out how strongly heroin use correlates to the level of depression and 

anxiety. In my work I tried to gather and analyze this subject. 

Materials and methods 

Sociodemographic information, Addiction Severity Index (ASI) (4-7=moderate, 8-10=severe) 

(ʀʣʶʢ et al. 2012), Hamilton Depression Rating Scale (HAM-D), Hamilton Anxiety Rating Scale 

(HAM-A) (15-23= moderate severity; >23=highly severe) (Zimmerman et al. 2013).  

Data is statistically processed in SPSS 20 using Spearman's Rank Correlation Coefficient, 

Independent Samples t-test and descriptive statistics. Rejection of zero hypothesis and acceptation 

of alternative hypothesis was based on trustfulness level of the statistic hypothesis p < 0.05. T-test 

was used for comparison of mean values of two independent selections. 

Results 

There are patients, 39 females (36.1%) and 69 males (63.9%). Minimal age 19, maximal ï 45, 

mean - 32 years.  

79 patients (72%) have started using drugs up to the age of 18 years, 28 (26%) ï up to the age 

of 14 years. Marihuana was the first narcotic substance for several years (2-3 years) before trying 

heroin in 87 patients (78.5%), among them 66 (60%) parallel added amphetamine, 17 patients 

(15.5%) started with amphetamine. When starting use heroin everybody has mono-drug-addiction 

of this opioid. 63 patients (58%) started to use drugs at the age of 16-21 years; mean heroin 

experience was 4 years. The main motives of starting use heroin: interest ï 64 patients (58%), 

anxiety relieve ï 13 patients (12%), influence of social environment ï 31 patients (30%). 55 

patients (50%) continue to use heroin to improve mood, 27 patients (25%) ï because of fear of 

abstinence syndrome , 27 patients (25%) to forget about daily care. Some family member of 16 

patients (15%) had drug addiction, 13 patients (12%) live with some drug addict. In case of heroin 

addiction, poly-drug-addiction with tranquilizers (more often Clonazepam), opioid analgesics (more 

often Tramadol) to enhance the effect or relieve abstinence syndrome was found in all patients. All 

patients sometimes substitute heroin with illegal methadone, buprenorphine for relieving abstinence 

syndrome. 

All patients are devided into groups: there are 57 patients in withdrawal in the first group, 

who intook heroin at least one time during the last 10 days; there are 51 patients in remission, who 

didnôt intake heroin from 1 - 3 years.  

Spearman's rank correlation between the addiction severity index and depression (R=0.856, 

p<0.0001), addiction severity index and anxiety (R=0.898; p<0.0001) both established statistically 

significant correlations. The Independent Samples t-test established statistically significant 
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difference between the patients group with the withdrawal and the patients group with the 

remission, the difference between two means of addiction severity index - 4.83 points, the 

difference between two means of depression severity - 15.59 points, the difference between two 

means of depression severity - 16.33 points, all differences are statistically significant (p<0.0001) 

and all means are higher in the group of patients with the withdrawal (Table 1). For patients in 

withdrawal the mean addiction severity rate - 7.93 points, the mean depression rate - 21.68 points, 

the mean anxiety rate - 20.68 points (Fig. 1, 3, 5). For patients in remission the mean addiction 

severity - 3.1 points, the mean depression rate - 6.1, the mean anxiety-4.35 (Fig. 2, 4, 6).  

 

   
 

 Figure 1. ASI score among patients  Figure 2. ASI among patients in remission 

 in withdrawal  

 

   
 

The optimal HAM-A score ranges: mild anxiety (8-14); moderate (15-23); severe (Ó 24)  

(Matza et al. 2010) 

 

 Figure 3. Anxiety score among patients Figure 4. Anxiety score among patients 

 in withdrawal  in remission 
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The optimal HAM-D score range: no depression (0-7); mild depression (8-16);  

moderate depression (17-23); and severe depression (Ó24) (Zimmerman et al. 2013) 
 

 Figure 5. Depression score among patients Figure 6. Depression score among patients 

 in withdrawal  in remission 

 

Table 1. Independent Samples T-test analysis 

 

 

The mean score 

among patients in 

withdrawal  

The mean score 

among patients in 

remission 

The difference between means in 

both groups of patients 

(Independent Samples T-test) 

T-test 

significance 

level 

ASI 7.93 3.1 4.83 p<0.0001 

HAM-D 20.68 4.35 15.59 p<0.0001 

HAM-A 21.68 6.1 16.33 p<0.0001 

 

Discussion 

Study results align with data from several studies (Taurah et al. 2014) that severity of heroin 

addiction in abstinence or remission is associated with depression and anxiety. Two groups are 

turning out very clearly ï patients of abstinence syndrome and remission. In abstinence the patients 

more often have symptoms of depression and anxiety that in remission, so it can be concluded that 

remission achieved by methadone or buprenorphine of the substitutional therapy shows credible 

decrease in depression and anxiety.  

The most discussable question is about causality, respectively, whether there was depression 

and anxiety already before beginning of use or it appeared afterwards as a response. 80% of the 

patients convincingly reply that they have not felt symptoms of depression and anxiety before 

started to use drugs, however after asking more precisely about any psychotraumatic events it seems 

objectively that depression or anxiety developed due to life conditions. Discussable question is also 

about the fact that drug addicts maybe cannot understood very well their emotions and feelings and 

probably it has led to escaping from reality with the help of drug use, or comparing with the current 

severe depression of abstinence anxiety emotional experience of that time seems irrelevant.  
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The study gives an idea about the problem actuality and helps to determine direction of the 

further studies. 

Conclusions 

There are strong correlations between the addiction severity, depression and anxiety. 

Remission, achieved by the methadone or buprenorphine programs, shows a significant addiction 

severity, depression and anxiety decrease. The main motives of starting use heroin: interest ï 64 

patients (58%), anxiety relieve ï 13 patients (12%), influence of social environment ï 31 patients 

(30%). The main discussable question still remains causality - there was depression and anxiety 

already before beginning of use or it appeared afterwards as a response. 

Acknowlegement 

I sincerely thank all respondents who spend their time for interviews and the supervisor, chief 

physician of the Hospital of the Riga Psychiatric and Narcology Center, Sarmite Skaida. 

 

References  

Aberberga-Augġkalne L., KoroǸova O. Fizioloǥija Ǖrstiem. Rǭga, 2007. 

AndrǛziǺa R., TǛrauds E. PraktiskǕ farmakoterapija, 3. Izdevums. LPA, 2009. 

Bartoli Francesco, Carra, Giuseppe, Brambilla, Giuila, Carretta, Daniele, Crocamo, Cristina, 

Neufeind, Julia, Baldocchino, Alex, Humphris, Gerry, Clerici, Massimo. Association between 

depression and non-fatal overdoses among drug users: A systematic review and meta-analysis. 

Source: In Drug and Alcohol Dependence 1 January 2014, 134: 12-21. 

Chen VC, Ting H, Wu MH, Lin TY, Gossop M. Sleep disturbance and its associations with severity 

of dependence, depression and quality of life among heroin-dependent patients: a cross-sectional 

descriptive study. Subst Abuse Treat Prev Policy. 2017 Mar 20; 12(1): 16. doi: 10.1186/s13011-

017-0101-x. 

Eglǭtis I. Psihiatrija. Rǭga, 1989. 

Hasse Karlsson, MA, MD, PhD. How Psychotherapy Changes the Brain. Psychiatric Times. Vol. 28 

No. 8 August 11, 2011. 

ʀʣʶʢ ʈ.ɼ., ɹʝʨʥʦ-ɹʝʣʣʝʢʫʨ ʀ.ɺ., ʊʦʨʙʘʥ ʄ.ʅ., ʂʨʫʧʠʮʢʠʡ, ɽ.ʄ. ɼʠʥʘʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʤ ʣʝʯʝʥʠʠ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʦʧʠʘʪʥʳʭ ʥʘʨʢʦʪʠʢʦʚ. ʇʦʩʦʙʠʝ ʜʣʷ ʚʨʘʯʝʡ. ʅʀʇʅʀ ʠʤ. ɹʝʭʪʝʨʝʚʘ. 2012 ʛ. 

Matza LS, Morlock R, Sexton C, Malley K, Feltner D. Identifying HAM-A cutoffs for mild, 

moderate, and severe generalized anxiety disorder. Int J Methods Psychiatr Res. 2010 Dec; 19(4): 

223-32. doi: 10.1002/mpr.323. Epub 2010 Aug 18. 

ʄʠʥʢʦ ɸ. ʀ., ʃʠʥʩʢʠʡ ʀ. ɺ. ɸʬʬʝʢʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʨʠ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʩʠʭʦʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ /ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʞʫʨʥʘʣ. ï 2003. ï ʊ. 9,  ̄3. ʉ. 28. 

ʄʠʥʢʦ ɸ. ʀ., ʃʠʥʩʢʠʡ ʀ. ɺ. ʅʘʨʢʦʣʦʛʠʷ ʚ ʚʦʧʨʦʩʘʭ ʠ ʦʪʚʝʪʘʭ: ʉʧʨʘʚʦʯʥʠʢ ʧʨʘʢʪʠʢʫʶʱʝʛʦ 

ʚʨʘʯʘ. ï ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ: ʌʝʥʠʢʩ; ʍʘʨʴʢʦʚ: ʊʦʨʩʠʥʛ, 2003. ï 480 ʩ. ï (ʉʝʨʠʷ çʄʝʜʠʮʠʥʘ ʜʣʷ 

ʚʩʝʭè).  

ʄʦʭʥʘʯʝʚ ʉ.ʆ. ɻʝʨʦʠʥʦʚʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʫ ʞʝʥʱʠʥ. ɸʚʪʦʨʝʬʝʨʘʪ ʜʠʩʩ. ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ. - 

ʄʦʩʢʚʘ, 2001. - 25 ʩ. 

Olatunji BO, Cisler JM, Deacon BJ. Efficacy of cognitive behavioral therapy for anxiety disorders: 

a review of meta-analytic findings. Psychiatr Clin North Am. 2010 Sep; 33(3): 557-77. 

Osis O. VispǕrǛjǕ narkoloǥija. Rǭga, 2006. 

PurviǺġ I. PraktiskǕ farmakoloǥija. Rǭga, 1994. 

ʇʷʪʥʠʮʢʘʷ ʀ. ʅ. ʆʙɦʘʷ ʠ ʯʘʩʪʥʘʷ ʥʘʨʢʦʣʦʛʠʷ. ʈʫʢʦʚʦʜʩʪʚʦ ʜʣʷ ʚʨʘʯʝʡ. ï ʄ.: ʄʝʜʠʮʠʥʘ, 

2008. ï ʉ. 200ï204. ï 640 ʩ. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20VC%5BAuthor%5D&cauthor=true&cauthor_uid=28320448
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ting%20H%5BAuthor%5D&cauthor=true&cauthor_uid=28320448
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=28320448
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lin%20TY%5BAuthor%5D&cauthor=true&cauthor_uid=28320448
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gossop%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28320448
https://www.ncbi.nlm.nih.gov/pubmed/28320448
http://www.psychiatrictimes.com/authors/hasse-karlsson-ma-md-phd
https://www.ncbi.nlm.nih.gov/pubmed/?term=Matza%20LS%5BAuthor%5D&cauthor=true&cauthor_uid=20718076
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morlock%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20718076
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sexton%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20718076
https://www.ncbi.nlm.nih.gov/pubmed/?term=Malley%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20718076
https://www.ncbi.nlm.nih.gov/pubmed/?term=Feltner%20D%5BAuthor%5D&cauthor=true&cauthor_uid=20718076
https://www.ncbi.nlm.nih.gov/pubmed/20718076
https://ru.wikipedia.org/w/index.php?title=%D0%9F%D1%8F%D1%82%D0%BD%D0%B8%D1%86%D0%BA%D0%B0%D1%8F,_%D0%98%D1%80%D0%B8%D0%BD%D0%B0_%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%BD%D0%B0&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B4%D0%B8%D1%86%D0%B8%D0%BD%D0%B0_(%D0%B8%D0%B7%D0%B4%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D1%82%D0%B2%D0%BE)


DAUGAVPILS UNIVERSITƐTES 59. STARPTAUTISKƐS ZINƐTNISKƐS KONFERENCES PROCEEDINGS OF  

RAKSTU KRƐJUMS THE 59th INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY  

 

342 

ʈʦʭʣʠʥʘ ʄ.ʃ., ʂʦʟʣʦʚ ɸ.ɸ. ʅʘʨʢʦʤʘʥʠʠ. ʄʝʜʠʮʠʥʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʣʝʯʝʥʠʝ. 

ʄ.: ɸʥʘʨʭʘʩʠʩ. ï 2001ï208 ʩ. 

Sadock BJ, MD, Sadock VA, Ruiz P. Kaplan and Sadockôs Synopsis of Psychiatry, 10
th
 edition. 

Semple D, Smyth R. Oxford Handbook of Psychiatry, 3
rd

 ed. Oxford University Press, Oxford, 

2013. 

Shin LM, Liberzon I. The Neurocircuitry of Fear, Stress, and Anxiety Disorders. 

Neuropsychopharmacology. 2010; 35(1): 169-191. doi: 10.1038/npp.2009.83. 

Taurah, Lynn, Chandler, Chris, Sanders, Geoff, 1 Depression, impulsiveness, sleep, and memory in 

past and present polydrug users of 3-4 methylendioxymethamphetamine. Source: 

Psychopharmacology. Feb 2014, Vol. 231 Issue 4, p. 737-751. 15 p. 

UtinǕns A. CilvǛka psihe. Rǭga, 2005. 

ɺʠʥʥʠʢʦʚʘ ʄ.ɸ. ɼʠʩʩ ʢ.ʤ.ʥ. ʇʦʩʪʘʙʩʪʠʥʝʥʪʥʦʝ ʩʦʩʪʦʷʥʠʝ: ʢʣʠʥʠʢʘ ʠ ʪʝʨʘʧʠʷ. ʄ. - 1999. ï 

162 ʩ. 

Zimmerman M, Martinez JH, Young D, Chelminski I, Dalrymple K. Severity classification on the 

Hamilton Depression Rating Scale. J Affect Disord. 2013 Sep 5; 150(2): 384-8. doi: 

10.1016/j.jad.2013.04.028. Epub 2013 Jun 4. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Zimmerman%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23759278
https://www.ncbi.nlm.nih.gov/pubmed/?term=Martinez%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=23759278
https://www.ncbi.nlm.nih.gov/pubmed/?term=Young%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23759278
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chelminski%20I%5BAuthor%5D&cauthor=true&cauthor_uid=23759278
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dalrymple%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23759278
https://www.ncbi.nlm.nih.gov/pubmed/23759278


DAUGAVPILS UNIVERSITƐTES 59. STARPTAUTISKƐS ZINƐTNISKƐS KONFERENCES PROCEEDINGS OF  

RAKSTU KRƐJUMS THE 59th INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY  

 

343 

CHRONI C DISEASES AND WOMEN COMPLIANCE 

PARTICIPATING IN NATIONAL CANCER  

SCREENING PROGRAM 
 

Aiga Markevica
1
, Elina Skuja

1
, Ilze Skuja

1, 2
 

1 
Rǭga StradiǺġ university, Dzirciema Street 16, Riga, Latvia, LV ï 1007 

aiga.markevica@gmail.com, e.e.skuja@gmail.com 
2 
Ilzes Skujas GP practice, Kr. Barona street 117, Riga, Latvia, LV ï 1012 

skujailzedr@gmail.com 

 
Abstract 

Chronic diseases and women compliance participating in National Cancer Screening program 

Key words: Chronic diseases, women health, Cancer Screening, General Practitioner 

Introduction:  Non - communicable diseases (NCDs) are leading cause of death globally. WHO data shows, that every 

year, 16 million people die before the age of 70 from NCDs. Worldwide cancer morbidity and mortality remains high. 

In Latvia there are state funded preventive opportunities such as prophylactic visit with GP and three cancer 

screenings ï for breast, colorectal and cervical cancer. Women 50 ï 70 years of age are included in all of them.  

Aim:  The aim of this study is determine if and how chronic diseases, age and BMI (body mass index) affects women 

compliance participating in National cancer screening program. 

Material and methods: This study took place in 5 different, randomly chosen GP practices in Riga. Data from 

National cancer screening data base were used to select every third women in each GP practice, who had to receive 

Mammography invitation letter in 2015. Additional data were taken from participantsô ambulatory cards, questionnaires 

and objective investigation. 

Results: 208 women with average age of 60.1 Ñ 5.7 years and average BMI of 27.77 Ñ 4.63 kg/m
2
 were included in this 

study. Only 9 of them participated in all State funded prophylactic opportunities. Better cancer screening coverage in all 

three cancer screenings was registered in group with chronic diseases.  

Conclusions: The results of this study show that women with one or more chronic diseases more actively participated 

in National cancer screening program. Women with chronic diseases more often have prophylactic visit with GP, 

therefore more often visits with GP can result in better compliance and better cancer screening coverage.  
 

Kopsavilkums 

Hronisku slimǭbu esamǭbas ietekme uz sievieġu lǭdzestǭbu piedalǭties Valsts organizǛtǕ vǛģa skrǭninga 

programmǕ 

AtslǛgvǕrdi: Hroniskas saslimġanas, sievieġu veselǭba, vǛģa skrǭnings, ǥimenes Ǖrsts 

Ievads: Vadoġais nǕves cǛlonis pasaulǛ ir hroniskǕs neinfekciozǕs slimǭbas (HNS). PVO dati rǕda, ka katru gadu HNS 

dǛǸ priekġlaicǭgi, nesasniedzot 70 gadu vecumu, mirst 16 miljoni cilvǛku. Saslimstǭba ar vǛzi un vǛģa mirstǭba 

saglabǕjas augsta visa PasaulǛ. Valsts nodroġinǕtǕ profilakse LatvijǕ iekǸauj profilaktisko apskati pie Ǥǔ un trǭs vǛģa 

skrǭningus ï krȊts, kolorektǕlajam un dzemdes kakla vǛzim. Sievietes vecumǕ no 50 lǭdz 70 gadiem ir iekǸautas visas 

trǭs skrǭninga programmǕs. 

MǛrǵis: Ġǭ pǛtǭjuma mǛrǵis ir noskaidrot vai un kǕ hronisku slimǭbu esamǭba, vecums un ǴMI (ǵermeǺa masas 

indekss) ietekmǛ sievieġu lǭdzestǭbu piedalǭties Valsts organizǛtǕ vǛģa skrǭninga programmǕ.  

MateriǕli un metodes: PǛtǭjums norisinǕjǕs 5 daģǕdǕs, nejauġi izvǛlǛtǕs Ǥǔ praksǛs RǭgǕ. Lai atlasǭtu katru treġo 

sievieti katrǕ Ǥǔ praksǛ, kam 2015.gadǕ bija jǕsaǺem mamogrǕfijas skrǭninga vǛstule, tika izmantota NacionǕlǕ 

veselǭbas dienesta vǛģa skrǭningu datubǕze. Papildus nepiecieġamie dati tika iegȊti no dalǭbnieku ambulatorajǕm 

kartǛm, aptaujas anketǕm un objektǭvǕs izmeklǛġanas. 

RezultǕti: PǛtǭjumǕ tika iekǸautas 208 sievietes ar vidǛjo vecumu 60.1 Ñ 5.7 gadi un vidǛjo ǴMI 27.77 Ñ 4.63 kg/m
2 
. 

Tikai 9 no ġǭm sievietǛm piedalǭjǕs visas valsts nodroġinǕtajǕs profilakses iespǛjǕs (Ǥǔ profilaktiskǕ apskate un visi 3 

vǛģa skrǭningi). LabǕka vǛģa skrǭningu aptvere visiem trǭs skrǭningiem tika reǥistrǛta sievietǛm ar hroniskǕm 

saslimġanǕm. 

SecinǕjumi: Ġǭ pǛtǭjuma rezultǕti rǕda, ka sievietes ar vienu vai vairǕkǕm hroniskǕm saslimġanǕm aktǭvǕk piedalǕs 

Valsts organizǛtǕ vǛģa skrǭninga programmǕ. Sievietes ar hroniskǕm saslimġanǕm bieģǕk ierodas uz profilaktisko 

apskati pie Ǥǔ. BieģǕkas vizǭtes pie Ǥǔ var uzlabot pacientu lǭdzestǭbu piedalǭties organizǛtǕ vǛģa skrǭninga 

programmǕs un skrǭningu aptveri.  

 

Introduction  

One of the leading causes of death globally is cancer. As population expands, ages and adopt 

unhealthy lifestyle behaviors cancer cases and deaths is expected to increase rapidly. In 2012 an 
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estimated 14.1 million new cancer cases and 8.2 million cancer deaths occurred worldwide (Torre et 

al 2016). With increased life expectancy of population more people are at risk to develop chronic 

non ï communicable diseases (NCDs). Main groups of NCDs are cardiovascular diseases, cancer, 

chronic pulmonary diseases and diabetes. Recent studies shows that approximately 50.0% of adults 

aged 60 years and more have at least one chronic non ï communicable disease and about one ï third 

of them has at least two (Sazlina 2015). Current burden of NCDs are high, World Health 

Organization (WHO) data shows that each year 16 million people die prematurely before the age of 

70 from NCDs. Therefore one of the WHO aims is to reduce premature deaths from NCDs at least 

by one ï third by 2030 (WHO 2015). 

Armaroli et al in 4
th
 Edition of European Code against Cancer shows the main cancer 

epidemiology and screening tendencies in European Union (EU). There are successful screening 

programs in EU for colorectal, breast and cervical cancer. Third most common cancer and the 

second leading cause of cancer deaths in EU is colorectal cancer with more than 345 000 new cases 

and 150 000 deaths in 2012. People diagnosed with colorectal cancer usually are older than 60 years 

(about third of them). The risk of dying from this type of cancer (about half of people diagnosed 

with colorectal cancer will die from it) is lower if the cancer is detected with screening (Armaroli et 

al 2015). Like in rest of the world breast cancer is the most common cancer in EU for women and 

the most common cause of death due to cancer for women with about 365 000 new cases and 

91 000 deaths per year (Armaroli et al 2015). Among EU countries incidence for certain types of 

cancer may differ. Armaroli et al study talks about higher cervical cancer incidence in the countries 

that acceded to the EU after 2003 and lack of adequate organized cervical cancer screening 

programs in these countries. In 2012 there were about 34 000 new cases and more than 13 000 

deaths due to cervical cancer in EU (Armaroli et al 2015). 

In 2015 there were diagnosed 11 123 new cancer cases (562.5 per 100 000 population) in 

Latvia and 20.5% of them were in stage IV. Most commonly diagnosed cancer for women in Latvia 

was breast cancer: 1163 new cases (108.7 per 100 000 population), second place - skin cancer 

(non ï melanoma): 658 new cases (61.5 per 100 000 population) and third ï colorectal cancer: 565 

new cases (52.8 per 100 000 population) (DPCCL 2016). Main causes of death for women in Latvia 

in 2015 were cardiovascular diseases (893.8 per 100 000 population), cancer (264.7 per 100 000 

population). Leading cause of cancer deaths for women in Latvia was breast cancer (41.6 per 

100 000 population) and colorectal cancer (36.6 per 100 000 population) (SYHCL 2016).  

Screening is application of suitable diagnostic tests in asymptomatic patients. The aim of 

screening is to determine those who have a condition and can benefit from early detection and 

diagnosis and those who do not. Detection of disease at an early, asymptomatic stage is crucial as 

disease at this stage can be potentially more amenable to treatment (Gates 2014). 
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 In every country screening and other preventive strategies differs. There are prophylactic 

state funded opportunities in Latvia ï prophylactic visit with GP once a year and three cancer 

screening programs (for breast, cervical and colorectal cancer). Women age 50 ï 70 are included in 

all three cancer screening programs. Breast cancer screening in Latvia includes invitational letter 

from state to screening mammogram and mammography every two years for women from 50 to 69 

years of age. Cervical cancer screening consists of state sent invitational letter to cervical cancer 

screening and Pap smear every three years for women from 25 to 70 years of age. Colorectal cancer 

screening consists of fecal occult blood test (given by GP) every year for everyone from 50 to 74 

years of age.  

Mammography is a standard screening method for breast cancer globally. It has a 77 ï 95% 

and 94 ï 97% of sensitivity and specificity and this method for breast cancer screening are 

associated with reduction in breast cancer mortality (Warrier et al 2016). 

Cervical cytology or Papanicolaou test or Pap smear is globally preferred cervical cancer 

screening test. And this method has shown to reduce invasive cervical cancer incidence by up to 

80%. This test also has a high specificity of 90 ï 99%, but data has shown that the sensitivity of a 

single Pap smear to be as low as 51% (Aggarwal 2014). 

Screening for colorectal cancer using fecal occult blood test (FOBT) can detect this disease at 

an earlier stage than symptomatic presentation and significantly decrease mortality from this 

malignancy (Triantafillidis et al 2017). Standard fecal occult blood test requires sampling from 

three separate following stools. The impact of this screening on colorectal cancer incidence and 

mortality has been prospectively assessed in several, large randomized trials. These trials 

demonstrated that repeated (once per year or two years) fecal occult blood test screening reduces 

CRC ï related mortality by approximately 32 ï 233 and 6 ï 18%, respectively (Schreuders et al 

2016). 

In Latvia screening fulfillment is low. From National Health Service data ï in 2015 only 35% 

of women fulfilled breast cancer screening and 25% - cervical cancer screening. Colorectal cancer 

screening fulfillment in 2015 was only 10%.  

As we need to understand reasons for non ï compliance in National cancer screening program 

and ways to improve cancer screening coverage we created our quantitative cross - sectional study 

to see if there is difference between women who fulfills cancer screenings and those who do not 

fulfill them. 

Aim 

The aim of this study is determine if and how chronic diseases, age and BMI (body mass 

index) affects women compliance participating in National cancer screening program. 
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Material and M ethods 

This study took place in 5 different, randomly chosen GP practices in Riga. Data from 

National cancer screening data base were used to select every third women in each GP practice, 

who had to receive Mammography invitation letter in 2015.  

Ethical approval for this study was given by Ethical committee of Rǭga StradiǺġ University.  

For first phase of this study data about all three cancer screenings were collected using 

National cancer screening data base and information in each GP practice about Colorectal cancer 

screening coverage (this information does not appear in National cancer screening data base). For 

women who agreed to participate in second stage of this study additional data were taken from their 

ambulatory cards, questionnaires and objective investigation. 

From ambulatory cards information about their glucose level (mmol/l/), Total cholesterol 

level (mmol/l) and low ï density lipoprotein level (mmol/l) in last 18 months were taken. In objective 

investigation measurements of their blood pressure (mmHg), pulse (heartbeats per minute), weight 

(kg) and height (m) were recorded. Measurements of their height and weight were used to calculate 

Body mass index (BMI = body mass (kg) divided by the square of the body height (m)).  

All data were analyzed using IBM SPSS 22.0 program. To calculate results independent T ï 

test Mann Whitney test and Pearsonôs chi-square tests were used. 

Results 

208 women with average age of 60.1 Ñ 5.7 years and average BMI of 27.77 Ñ 4.63 kg/m
2
 

were included in this study. Only 9 of them (0.5%) participated in all State funded prophylactic 

opportunities (prophylactic visit with GP, all 3 cancer screenings). 60 women (28.8%) had done 

nothing. 

108 women (51.9%) performed mammography, 27.8% of them had normal mammogram 

(R1), 58.3% had potentially benign finding (R2) and 19.9% had suspected pathology (R3). Age and 

BMI didnôt have statistically significant difference (p > 0.05) between women who did or didnôt 

conduct breast cancer screening. Cervical cancer screening had to be done for 197 women (11 out 

of all women had been eliminated because of underlying conditions). 58 (29.4%) women had Pap 

smear done and 91.8% of them had normal Pap smear (A1) and 8.2% had atypical squamous cells 

of unknown significance (A2). Women who had cervical cancer screening were younger (p <0.05), 

but there was no difference in BMI (p > 0.05). Only 33 women (19.9%) had colorectal cancer 

screening, 93.9% of them had negative fecal occult blood test result and 6.1% had positive test 

result. Women conducting colorectal cancer screening were older (p < 0.05), but there was no 

difference in BMI (p > 0.05).  

162 women (77.9%) were included in second phase of study, 113 (69.8%) of them had one or 

more chronic diseases. Women with chronic diseases were older and had higher BMI (p < 0.05). 

(See Table 1) 
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Table 1. Parameters of women with and without chronic diseases 

 
Parameters With chronic diseases Without chronic diseases P value 

Age  60.6 Ñ5.6 58.6 Ñ5.6 p <0.05* 

BMI (Body mass index) 28.6 Ñ4.9 25.8 Ñ3.2 p <0.05* 

SBP (systolic blood pressure) 128.5 Ñ13.9 125.4 Ñ15.7 p >0.05* 

DBP (diastolic blood pressure) 79.5 Ñ8.0 76.4 Ñ8.1 p >0.05* 

P (pulse) 72.3 Ñ7.0 71.7 Ñ9.7 p >0.05* 

GLC (glucose) 5.7  Ñ1.3 5.4  Ñ0.7 p >0.05* 

TC (total cholesterol) 5.9 [5.0;6.8] 5.7 [5.3;6.2] p >0.05** 

LDL (low density lipoprotein) 3.5 [2.8;4.4] 3.4 [2.7;3.9] p >0.05** 

* Independent T Test 

** Mann Whitney test 

 

61.1% of women with chronic diseases had prophylactic visit with GP and only 38.8% of 

women without chronic diseases had prophylactic visit at GP (p < 0.05). There was no difference in 

age or BMI between both groups (p > 0.05). 

 

Table 2a. Cervical cancer screening fulfillment in study population  

 
Group Fulfilled screening (%) Did not fulfill screening (%)  

With chronic diseases 39.8 60.2 

Without chronic diseases 24.4 75.6 

 p <0.05*  

* Pearsonôs chi-square tests 

 

Table 2b. Breast cancer screening fulfillment in study population  

 
Group Fulfilled screening (%) Did not fulfill screening (%)  

With chronic diseases 61.9 38.1 

Without chronic diseases 57.1 42.9 

 p <0.05*  

* Pearsonôs chi-square tests 

 

Table 2c. Colorectal cancer screening fulfillment in study population 

 
Group Fulfilled screening (%) Did not fulfill screening (%)  

With chronic diseases 22.1 77.9 

Without chronic diseases 16.3 83.7 

 p <0.05  

* Pearsonôs chi-square tests 

 

Better cancer screening coverage in all three cancer screenings was registered in group with 

chronic diseases. 61.9% of women with chronic diseases had mammography done and 57.1% of 

women without chronic diseases had (p < 0.05). 39.8% of women with chronic diseases had Pap 

smear and 24.4% of women without chronic diseases had (p < 0.05). 22.1% of women with chronic 

diseases had done fecal occult blood test, 16.3% of women without chronic diseases had (p < 0.05). 

Discussion 

Participating in screening programs has impact on cancer incidence and mortality; this has 

been assessed in many studies for colorectal cancer (Schreuders et al 2016), breast cancer (Warrier 
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et al 2016) and cervical cancer (Aggarwal 2014). In recent studies there are found many factors that 

impacts cancer screenings. Study in UK showed that attending breast cancer screening at least once 

reduced mortality risk by 35%. Attending in the last 3 years (prior to the caseôs date of 

diagnosis/pseudo diagnosis) resulted in around 60% reduction in mortality (Massat et al 2015). 

Many studies shows that there is difference in screening attendance in different ethnic groups, 

different income groups and in groups with different educational level (Jack et al 2014, Labeit et al 

2017, Chang et al 2017). Study in Great Britain showed that past screening behavior influences 

actual behavior. Past uptake of the same type of screening examination increases the chances of 

recent uptake for a breast or cervical cancer. This study also agreed with other studies, that a GP 

visit in the last year leads to higher uptake of breast and cervical cancer screening (Labeit et al 

2015). GP endorsement also increases overall screening uptake in colorectal cancer screening 

(Raine et al 2016, Pornet et al 2014). Other studies shows that individual approach, team care and 

education about cancer and cancer screenings benefits cancer screening uptake (Acera et al 2017, 

Ashtarian et al 2017, Kurtinaitiene et al 2016, Fisher et al 2016, Rennie et al 2015, Thompson et al 

2014). 

In our study we found that women with one or more chronic diseases had better participation 

in cancer screening program for all three screenings (for breast, cervical and colorectal cancer), our 

results contradicts some other studies. Jensen et al in their study found that likelihood of non ï 

participation in breast cancer screening increased with the number of co ï existing diseases. 

However authors agreed that association between chronic diseases, multimorbidity and non ï 

participation in breast cancer screening has not been studied sufficiently. Some studies found that 

multimorbidity increased non ï participation, but Heflin et al. in their study had similar results as 

we. This study demonstrated that three or more conditions increased the propensity to participate 

(Jensen et al 2015). Sarfati et al in their article expresses an opinion, that comorbidity may result in 

increased contact with health services resulting in more opportunities for screening and early 

diagnosis and the impact of comorbidity on the diagnosis of cancer depends on factors that include 

those related to the type of cancer, the type and severity of comorbidity, and the health care system 

(Sarfati 2016).  

Recent studies shows association between high BMI and increased risk for breast and 

colorectal malignancies (Chen et al 2016, Sebastiani et al 2016, Suchanek et al 2016, Simone et al 

2016).  In our study we didnôt find statistically significant difference in BMI between women who 

participated or didnôt in cancer screenings. Also we did not find statistically significant difference in 

age between both groups, but that may be due to small age group chosen. 

Results for screenings in our study were in ï between the normal range or had suspected 

pathology. Considering high breast and colorectal cancer incidence we can assume that women who 

did not participate in screenings have high possibility for these malignancies.  
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Comparing our study group with general cancer screening fulfillment in Latvia we had better 

results, maybe itôs due to our study geographic limitations (rural areas has less availability to GPôs 

and medical care). 

Some studies of patients given choice how to do screenings have shown some positive results. 

In Liang et al 3 ï year follow ï up of randomized trial they compared adherence to colorectal cancer 

screening comparing different screening strategies. Results showed that participants offered a 

choice between fecal occult blood test (FOBT) and colonoscopy or just colonoscopy continued to 

have relatively high adherence, whereas adherence in FOBT group was significantly lower (Liang 

et al 2016). Also study in Germany showed, that patients given chance to choose screening test 

improved adherence to screening (Adler et al 2014). Australian study showed importance of team 

care to improve cervical cancer screening uptake. In this study they compared how cervical cancer 

screening uptake can improve if women have the chance to do screening at GP office by the nurse. 

(Rennie et al 2015). 

Limi tations of the study included limited geographical setting (Riga, Latvia) and limited GP 

(two out of 7 invited GP refused to participate in this study) and therefore a broader national study 

should be done. Also we did not compare how the number or type of chronic diseases affects 

compliance to the screenings. 

In our study we didnôt include results for FOBT from one GP because the tests were made in 

laboratory and only one time (FOBT includes tests from three following stools). 

Conclusions 

State funded prophylactic opportunities in Latvia are poorly used. Only 0.5% of our study 

participants used them all (prophylactic visit with GP once a year and three cancer screening 

programs (for breast, cervical and colorectal cancer)). Compliance for colorectal and cervical cancer 

is rather low. The results of this study show that women with one or more chronic diseases have 

better compliance participating in National cancer screening program. Women with chronic 

diseases more often have prophylactic visit with GP, therefore more often visits with GP can result 

in better compliance and better cancer screening coverage. To improve cancer screening 

compliance we need to educate the patient, use team care at GP practice and more individual 

approach to each patient. 

We need to do qualitative study to understand more about reasons for non ï compliance in 

cancer screenings. 
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Abstract 

Parents role in dehydration treatment in the case of pediatric acute gastroenteritis  

in Childrenôs Clinical University hospital 

Key words: Dehydration, parental knowledge, gastroenteritis, pediatrics 

Introduction: pediatric acute gastroenteritis is often considered a benign disease but according to World Health 

Organization data it remains a leading cause of morbidity and mortality in children younger than 5 years old or roughly 

15% of all child deaths. 

Aim: t he aim of the study was to evaluate parental knowledge and attitude of dehydration treatment in the case of 

pediatric acute gastroenteritis and to figure out if guideline-based rehydration treatment is used in emergency settings in 

Children`s Clinical University Hospital (CCUH). 

Materials and methods: a questionnaire consisting of 16 questions was completed by child`s parent in the Emergency 

Department in CCUH and a questionnaire consisting of 8 closed-ended questions was fulfilled by the attending 

physician. Data were also compared with objective signs and information in medical charts. 

Results: all together 81 questionnaires were collected. Only 4% (n=3) of all children had severe dehydration, 26% 

(n=21) of them had moderate and 70% (n=56) had mild dehydration. Surprisingly, 10% of the parents answered that 

child should not drink more fluids as usual. Almost two thirds of parents answered that the most effective way how to 

replace the fluid loss is by intravenous rehydration meanwhile only one third were sure that oral rehydration is the most 

effective way. Only 11% (n=9) of parents answered correctly to the question how much their child should drink fluids 

every day according to their age. The second part of the study was to find out if guideline-based rehydration therapy is 

used in emergency settings in CCUH. While there were 70% children with mild dehydration only half of them received 

oral rehydration and nobody received rehydration through nasogastric tube. Mostly, children in CCUH received 

intravenous rehydration (64% all together). 

Conclusions: the study proved that parental knowledge about rehydration treatment of pediatric acute gastroenteritis is 

far from being satisfactory and further parental education should follow. More targeted and guideline-based rehydration 

therapy should be applied in CCUH emergency settings and also the role of rehydration through the nasogastric tube 

should be considered more often. 

 

Kopsavilkums 

VecǕku loma dehidratǕcijas ǕrstǛġanǕ bǛrniem akȊta gastroenterǭta gadǭjumǕ  

BǛrnu KlǭniskǕs UniversitǕtes slimnǭcǕ 

AtslǛgas vǕrdi: DehidratǕcija, vecǕku zinǕġanas, pediatrija 

Ievads: Bieģi bǛrnu akȊts gastroenterǭts tiek uzskatǭts par labdabǭgu slimǭbu, bet saskaǺǕ ar Pasaules Veselǭbas 

organizǕcijas datiem vǛl aizvien ir galvenais iemesls saslimstǭbai un mirstǭbai bǛrniem, kas jaunǕki par 5 gadiem, vai 

aptver aptuveni 15% no visiem bǛrnu nǕves iemesliem. 

MǛrǵis: PǛtǭjuma mǛrǵis bija izvǛrtǛt vecǕku zinǕġanas un attieksmi pret dehidratǕcijas ǕrstǛġanu akȊta gastroenterǭta 

gadǭjumǕ, un noskaidrot, vai vadlǭnijǕs balstǭta rehidratǕcijas terapija tiek lietota BǛrnu klǭniskǕs universitǕtes slimnǭcas 

NeatliekamǕs medicǭniskǕs palǭdzǭbas un observǕcijas nodaǸǕ. 

MateriǕli un metodes: Pacienta pavadoġais vecǕks aizpildǭja anketu, kura sastǕvǛja no 16 jautǕjumiem, un pacienta 

ǕrstǛjoġais Ǖrsts - anketu ar 8 slǛgta tipa jautǕjumiem. TǕpat dati tika iegȊti no pacienta medicǭniskǕs dokumentǕcijas. 

RezultǕti: KopǕ tika savǕkta 81 anketa. No visiem bǛrniem tikai 4% (n = 3) bija smaga dehidratǕcija, 26% (n = 21) bija 

vidǛja un 70% (n = 56) bija viegla dehidratǕcija. PǕrsteidzoġi, bet 10% no vecǕkiem atbildǛjuġi, ka bǛrnam nav 

nepiecieġams dzert vairǕk ġǵidruma akȊta gastroenterǭta gadǭjumǕ, kǕ ikdienǕ. Gandrǭz divas treġdaǸas vecǕku atbildǛja, 

ka visefektǭvǕkais veids kǕ kompensǛt ġǵidruma zudumu, ir intravenoza rehidratǕcijaa, bet tikai viena treġdaǸa bija 

pǕrliecinǕti, ka orǕla rehidratǕcija ir visefektǭvǕkǕ akȊta gastroenterǭta gadǭjumǕ. Tikai 11% (n = 9) no vecǕkiem 

atbildǛja pareizi uz jautǕjumu, cik daudz viǺu bǛrnam jǕizdzer ġǵidrums atbilstoġi vecumam. OtrǕ pǛtǭjuma daǸa bija 

noskaidrot, vai vadlǭnijǕs balstǭta dehidratǕcijas terapijas tiek lietota BKUS NMPON. No 70% bǛrnu ar vieglu 

dehidratǕciju tikai puse saǺǛma orǕlu rehidratǕciju, un neviens nesaǺǛma rehidratǕciju caur nazogastrǕlo zondi. 

GalvenokǕrt, bǛrni BKUS NMPON saǺǛma intravenozu rehidratǕciju (64% kopǕ). 

SecinǕjumi: PǛtǭjums pierǕdǭja, ka vecǕku zinǕġanas par rehidratǕcijas terapiju bǛrnu akȊtu gastroenterǭta gadǭjumǕ ir 

tǕlu no vǛlamǕ un jǕturpina tǕlǕka vecǕku izglǭtoġana. BKUS NMPON bȊtu jǕlieto mǛrǵtiecǭgǕka un uz vadlǭnijǕm 

balstǭta rehidratǕcijas terapija, tǕpat bieģǕk bȊtu jǕapsver rehidratǕcijas terapijas nodroġinǕġana caur nazogastrǕlo zondi. 
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Introduction  

Although pediatric acute gastroenteritis is considered to be a mild and self-limiting disease, 

according to the World Health Organization (WHO) acute gastroenteritis (GE) all over the world 

remains the leading cause of morbidity and mortality in children less than 5 years old with an 

average of 15% of all causes of death of children (Elliott 2007). For most children acute GE case is 

easy to be treated with an adequate fluid intake. Therefore, it is possible to easily achieve a 

successful treatment at home, if the parents have the necessary knowledge about oral rehydration 

therapy (ORT) in case of acute GE (Aviner 2013). 

Acute GE symptoms are a frequent cause of hospitalization in Children`s Clinical University 

Hospital (CCUH) Emergency Department. According to CCUH statistics in 2016 Emergency 

Department 5334 patients were admitted with acute symptoms of GE, which is an average of 445 

patients per month. Parents often visit CCUH Emergency Department due to the lack of knowledge 

about acute GE treatment on an outpatient basis. Although in Europe there is a lot of guidelines for 

the treatment of acute dehydration in case of GE, as well as there are internal CCUH 

recommendations, but there is often missing link between the guidelines and the information 

availability in the intelligible form for parents (Matson 2017).  

The aim of the study was to find out and evaluate parents' knowledge and attitude towards 

dehydration treatment of acute gastroenteritis, as well as to figure out whether the rehydration 

therapy that is applied in CCUH is based on international guidelines and recommendations. Similar 

studies of parental knowledge and treatment of dehydration treatment in the case of acute GE have 

not been done in Latvia so far and only one study has been done worldwide (Nir 2013). Scientific 

research included those patients who were admitted in CCUH Emergency Department in the time 

period from January to March 2017 having a diagnosis of acute gastro-enteritis and acute 

gastroenteritis symptoms. 

Material and Methods 

The study design was prospective. In order to achieve the study goals and tasks and to obtain 

the necessary data the questionnaire was given to patient`s parent in the time period from January to 

March 2017. The questionnaire consisted of 16 closed-ended questions or issues with selection 

options. Another questionnaire was given to attending physician and it consisted from 7 closed-

ended questions. Further the data were also obtained from the patient's medical charts. Only that 

parent was interviewed whose child besides acute gastroenteritis specific symptoms was also having 

a diagnosis of acute gastroenteritis and furthermore was admitted to CCUH Emergency 

Department. Patients were enrolled prospectively and on a voluntary basis. Ethics committee 

permission was received from both the university and the hospital. 
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For all the results to be able to make a summary and to calculate the necessary statistical data 

statistical processing program Microsoft Excel and IBM SPSS Statistics version 23.0 were used. 

Results 

Scientific research was carried out by analyzing all completed questionnaires both ï by the 81 

patientsô parents or other accompanying persons, as well as by 81 patientsô treating physicians. Also 

patientsô medical documentation was analyzed. Survey covered the period from January to March 

2017. In the Figure 1 age distribution in months is represented. It is seen that age is not in normal 

distribution and the peak is at the age of 50 months and it is approximately at the age of 4 years. 

Mostly in Emergency Department children till the age of 100 months (approximately at the age of 8 

years) are admitted. 

 

 
 

Figure 1. Age distribution in months 

 

Patientsô distribution by age - infant, preschool, school-age and adolescent (age group 

distribution in Figure 2) was also analyzed. Figure 2 shows that the largest age group that has been 

admitted in Emergency Department with acute gastroenteritis diagnosis is a preschool patients 

(from 2 to 5 years), but the smallest age group that has been admitted in Emergency Department is 

adolescent patients (at the age from13 to 18 years). Also in this case, the age group distribution is 

not statistically reliable or in a normal distribution because group frequency is not equal. 

Analyzing the 81 patientsô distribution by gender (Figure 3), it is evident that the group 

distribution is statistically significant and in a normal distribution because group frequency is equal. 

Among all the patients included in the study, 44% (n = 35) were girls and 56% (n = 46) were boys. 

A total of 81 patientsô parents and also doctors that provided treatment for children in CCUH 

Emergency Department were interviewed. In one of the questions in questionnaire the attending 

physician also rated the degree of dehydration by objective signs and symptoms. Those data were 

also compared with information in medical documentation. 
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Figure 2. Age distribution by age groups 

 

 

 
 

Figure 3. Gender distribution 

 

Analyzing both the parents and the doctor replies, it was concluded that the main part (70% 

(n=56)) of children who visited CCUH Emergency Department was with mild dehydration degree, 

with moderate dehydration degree were 26% (n=21) of all cases, but with severe dehydration 

degree were only 4% (n=3), but none of the patients has been identified with a diagnosis of shock 

(Figure 4). 
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Figure 4. Dehydration degree 

 

Further analyzing the information, a statistically significant correlation was not found 

between the patient`s fever status and the dehydration degree, the vaccine status against Rota virus, 

as well as if the patient had/had not previously visited the family doctor and the degree of 

dehydration. Also, no correlation was found between the age of patient or age group and 

dehydration degree. However, a statistically significant difference (p< 0, 05) was found between the 

vomiting and / or diarrhea count in the day of hospitalization and the degree of dehydration (Figure 

5) but there was no statistically significant difference (P>0.05) between the vomiting and/or 

diarrhea count during whole illness period and dehydration degree. 

 

 
 

Figure 5. Dehydration degree correlation with number of diarrhea and/or vomiting  

in the day of hospitalization 


