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Daugavpils Universitaté docétaju un studéjoso zinatniskas konferences notiek kops 1958. gada.
Konference€m ir starpdisciplinars raksturs un tajas piedalas gan stud€josie, gan doc@taji, gan ari
zinatnieki no dazadam pasaules valstim. Daugavpils Universitates 67. starptautiskas zinatniskas
konferences pétijumu tematika bija loti plasa — dabas, veselibas apripes, humanitaro un makslas un
socialo zinatnu jomas.

Zinatnisko rakstu krajuma Daugavpils Universitates 61. starptautiskas zinatniskas
konferences rakstu krajums = Proceedings of the 67" International Scientific Conference of
Daugavpils University apkopoti 2025. gada 10.—11. aprili konferencé prezentétie materiali.

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 — in the
domains of natural sciences, health care science, the humanities and art, and social sciences.

The results of scientific investigations presented during the conference are collected in the
collection of scientific articles Proceedings of the 67" International Scientific Conference of
Daugavpils University.
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LYME BORRELIOSIS IN AMBULATORY PRACTICE

Elizabete Markova, Velga Kiise
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elizabete.ikauniece@gmail.com

Abstract

Lyme borreliosis in ambulatory practice
Key Words: Lyme disease, Lyme borreliosis, Borrelia burgdorferi, erythema migrans, serological diagnostics
Each year, several hundred cases of Lyme borreliosis are registered in Latvia. Diagnosis is based on clinical presentation,
epidemiological history, and serological testing. Relying solely on positive serological results may lead to false-positive
or false-negative conclusions.
Objective: To evaluate whether the diagnosis of Lyme borreliosis in Latvia is overestimated and whether there is a
correlation between clinical symptomatology and laboratory findings.
Materials and methods: A retrospective analysis of 188 cases at the Latvian Centre of Infectology (2020-2023)
was performed. Demographic, epidemiological, clinical and laboratory data, treatment and its duration were assessed.
Key results: 70% were female; average age — 51.7 years. In 64% of cases, a tick bite was confirmed. 21% had no
characteristic erythema; 68% had no joint symptoms, and 24% reported pain in multiple joints. Serological results: IgM
ELISA positive in 60%, 1gG ELISA 52%, IgM IB 20%, 1gG 1B 23%. Borrelia DNA was negative in 34% of cases.
Treatment duration was 21 days in 30% of cases. Doxycycline was used in 94% of cases.
Conclusions: The analysis of the relationship between clinical symptoms and laboratory test results indicates a weak
correlation between clinical presentation (erythema, joint symptoms, othermanifestations) and laboratory findings (IgM,
IgG ELISA, immunblot and Borrelia DNA).

Kopsavilkums

Laima borelioze ambulatoraja prakse
Atslegvardi: Laimas slimiba, laimborelioze, Borrelia burgdorferi, migréjosa eritema, serologiska diagnostika
Katru gadu Latvija tiek registréti vairaki simti laimboreliozes gadijumu. Diagnostika balstas uz klinisko ainu,
epidemiologisko anamn&zi un serologiskiem izmeklgjumiem. Diagnostika balstoties tikai uz pozitiviem serologiskajiem
rezultatiem var radit kladaini pozitivus vai kladaini negativus rezultatus.
Darba mérkis: izvertet vai Latvija laimboreliozes diagnoze nav parvértéta, un vai pastav korelacija starp klinisko
simptomatiku ar laboratoriskajiem izmekl&jumiem.
Materiali un metodes: analizétas 188 pacientu ambulatoras kartes ar laimboreliozes diagnozi Latvijas infektologijas
centra (2020-2023). Izvertgjot demografiskos, epidemiologiskos, kliniskosun laboratoros datus, terapiju, tas ilgumu.
Nozimigakie rezultati: 70% sievietes, vidgjais vecums - 51.7 gadi. 64% gadijumu apstiprina &rces kodumu. 21% nav
raksturiga apsartuma, 68% nav locitavu simptomi, 24% stidz&jas par sapeémvairakas locitavas. Serologiskie rezultati: [gM
ELISA 60% pozitivs, 1gG ELISA 52%, IgM 1B 20%, 1gG 1B 23% pozitivs. Borrelia DNS 34% rezultats ir negativs.
Terapija doksiciklins noziméts 94% pacientu. Arsté$anas ilgums 30 % 21 diena.
Secinajumi: Sakaribu izp&te starp klinisko simptomatiku un laboratoro izmekl&jumu rezultatiem pierada, ka pastav
nenozimiga (vaja) sakariba starp klinisko simptomatiku (apsartums, locitavu simptomi, citi simptomi) un laboratorajiem
izmekl&jumiem (IgM, 1gG ELISA, IB un Borrelia DNS).

Introduction

Lyme disease is currently the most common tick-borne disease, caused by the bacterium
Borrelia burgdorferi. It is widespread in North America and Europe. It is estimated that more than
14% of the global population may have been infected with Lyme disease (Dong et al., 2022).
According to data from the Centre for Disease Prevention and Control of Latvia, an average of 295
cases of Lyme disease per year were registered in Latvia between 2020 and 2022 (SPKC, 2023).
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The causative agent of Lyme disease is the spirochaete Borrelia burgdorferi, transmitted by
infected Ixodes ticks (Mead, 2015). Lyme borreliosis is a complex multisystem disease that most
commonly affects the skin, nervous system, heart or joints (IDSA et al., 2020). Three clinical stages
of Lyme borreliosis are distinguished: early localised, early disseminated and late-stage disease
(Wasiluk et al., 2011).

The diagnosis of Lyme borreliosis worldwide remains incompletely clarified and challenging.
The literature frequently reports false-positive serological test results, often caused by cross-
reactivity, which complicates accurate diagnosis.

In this retrospective study, outpatient medical records of patients diagnosed with Lyme
borreliosis were analysed. The correlation between clinical symptomatology and laboratory test
results was assessed.

The aim of the study was to evaluate whether the diagnosis of Lyme borreliosis in Latvia is
overestimated and whether there is a correlation between clinical symptoms and laboratory test
results.

Materials and Methods

A retrospective study was conducted in 2023 using archival data from the Latvian Centre of
Infectology. The study included 188 patients with a diagnosis of Lyme borreliosis who were treated
on an outpatient basis at the Latvian Centre of Infectology between 2020 and 2023. The analysed data
included demographic variables (sex, age, region of residence), epidemiological data (history of tick
bite) and clinical symptomatology.

Clinical variables included erythema migrans, joint-related symptoms and non-specific
symptoms such as elevated body temperature, fatigue and headache. Serological testing included the
detection of IgM and 1gG antibodies using enzyme-linked immunosorbent assay (ELISA) and
immunoblot (IB) methods, as well as testing for Borrelia burgdorferi DNA. Treatment-related data,
including the prescribed medication and duration of therapy, were also analysed.

Data were compiled using Microsoft Excel, and statistical analysis was performed using IBM
SPSS Statistics version 26.0. Pearson’s chi-square test was applied for comparative statistical
analysis, with a statistical significance level of 95% (alpha = 0.05).

Results

The study included 188 patients with a confirmed diagnosis of Lyme borreliosis; 70% (n = 131)
were female and 30% (n = 57) were male. The mean age of the patients was 51.7 years. Sixty per cent
of patients (n = 113) were residents of the Riga region.

Epidemiological analysis showed that a history of tick bite was documented in 64% of patients
(n=121).
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Analysis of clinical manifestations revealed that erythema with a diameter of up to 5 cm was
observed in 19% of patients, erythema measuring 5-10 cm in 12%, and erythema larger than 10 cm
in 16%. Multiple erythematous lesions of varying size were identified in 4% of patients, while in 10%
of cases erythema progressed in size. Other erythema-related findings showed that 21% of patients
did not present with erythema characteristic of Lyme borreliosis, and in 18% of outpatient records
the size of erythema was not documented.

Evaluation of joint-related symptoms demonstrated that 68% of patients had no joint symptoms.
In contrast, 24% of patients reported pain in two or more joints, most commonly in the age group of
45-64 years. Symptoms such as pain in a single joint, morning stiffness, tingling sensation, joint
swelling, erythema and combinations of these symptoms were reported in fewer than 8% of the study
participants.

Comparison across age groups showed that the majority of patients (59-79%) did not report
other symptoms. In the age group of 30-44 years, headache was more frequently reported, whereas
in the age group of 18-29 years, elevated body temperature and headache were more common.

Serological testing revealed IgM ELISA positivity in 60% of cases (n = 112) and 1gG ELISA
positivity in 52% (n = 97). Immunoblot testing showed IgM positivity in 20% of cases (n = 37) and
IgG positivity in 23% (n = 43). Testing for Borrelia DNA was negative in 34% of patients (n = 64),
while in 65% of cases data were unavailable or the test had not been performed.

Across all age groups, the most frequently prescribed medication was doxycycline. Treatment
duration of 21 days was prescribed in 30% of patients, 20 days in 20%, 14 days in 16%, less than 20
days in 4%, and longer than 21 days in 9% of cases. No treatment was prescribed in 7% of patients,
while in 14% of cases non-standard combinations of treatment duration were documented.

Discussion

In the present study, 30% of participants were male (n = 57) and 70% were female (n = 131).
The mean age was 51.7 years (SD = 16.3); 49.8 years (SD = 15.1) for men and 52.6 years (SD = 16.8)
for women. According to the literature, a study conducted in the United States analysing patients
between 1992 and 2016 reported a higher prevalence of Lyme borreliosis among men than women.
Over time, the mean age of patients increased, with the highest incidence observed among individuals
born between 1950 and 1964, corresponding to an age range of 57—71 years (Kugeler et al., 2022).

In the present study, 79 patients belonged to the 45-64-year age group, with a mean age of 55.4
years (SD =5.9), while 42 patients were aged 65 years or older, with a mean age of 73.3 years (SD =
6.33). Together, these two age groups comprised 121 patients, representing the majority of the 188
study participants. These findings indicate that the age distribution observed in this study is consistent

with results reported in other studies.
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Demographic analysis of patient residence showed that 60% (n = 113) of patients were from
the Riga region, whereas only 1% (n = 1) were from the Kurzeme region. According to data from the
Centre for Disease Prevention and Control of Latvia, during the period from 2020 to 2022 the highest
number of Lyme borreliosis cases was registered in the Kurzeme region, with 106 cases in 2020 and
67 cases in 2021. In contrast, 42 cases were reported in the Riga region in 2020 and 66 cases in 2021
(SPKC, 2023). Therefore, based on the present study, no conclusions regarding the regional
distribution of Lyme borreliosis in Latvia can be drawn, as the choice of outpatient treatment location
may be influenced by proximity to the Latvian Centre of Infectology.

The findings related to erythema migrans as a clinical manifestation largely correspond with
conclusions reported by other authors. Erythema with a diameter of up to 5 cm was observed in 19%
of cases (n = 35), while in 18% of cases (n = 33) the size of erythema was not documented in
outpatient records. The literature indicates that erythema typically exceeds 5 cm in diameter, although
it may initially be small and subsequently enlarge (Stanek et al., 2011). As epidemiological data, such
as the timing of tick bite, are not always recorded in outpatient documentation, it is not possible to
accurately determine the incubation period. It is therefore possible that the documented erythema
reflects only the early stage of the disease and continued to progress in size.

Joint-related symptoms were not observed in 68% of cases (n = 127). In contrast, 24% of
patients (n = 45) reported pain in two or more joints, predominantly in the 45—64-year age group. In
the literature, Lyme arthritis in Europe and North America is described as synovitis, most commonly
affecting the knee (Stanek et al., 2011), with reported prevalence of up to 60% in the United States
and 3-15% in Europe (Wasiluk et al., 2011). The findings of the present study also suggest that Lyme
arthritis is a relatively rare clinical manifestation, as the majority of patients did not report joint
symptoms. Among the remaining participants, outpatient records indicated pain in more than two
joints (24%, n = 45), morning stiffness (2%, n = 3) and tingling sensation (1%, n = 1), which,
according to the literature, may suggest the possibility of rheumatological disease. Only 5% of
patients (n = 3) reported synovitis-related symptoms such as arthralgia, joint swelling and erythema,
while 2% (n = 3) reported pain in a single joint, which is more characteristic of Lyme borreliosis.

Across all age groups, the majority of patients (59-79%, n = 141) did not present with other
symptoms. However, 47 patients reported additional symptoms, including elevated body temperature
(2%, n = 3), fatigue and weakness (9%, n = 16), headache (4%, n = 8), as well as various combinations
of symptoms. The literature indicates that systemic symptoms such as fever, headache and fatigue are
commonly observed during the early stage of Lyme disease (IDSA et al., 2020).

According to the literature, serological diagnosis of Lyme borreliosis is conducted in two
stages: following a positive IgM/IgG ELISA result, an immunoblot test is performed, and Borrelia
DNA analysis may also be used (Waddell et al., 2016). The aim of this study was to evaluate whether
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the diagnosis of Lyme borreliosis in Latvia is overestimated. In the section on serological results,
graphical representations illustrate IgM and IgG ELISA, IgM and 1gG immunoblot, and Borrelia
DNA results as positive, negative or equivocal, as well as cases where data were unavailable in
outpatient records.

In the subsection analysing the relationship between clinical symptoms and laboratory test
results, data on IgM and IgG ELISA, IgM and 1gG immunoblot, and Borrelia DNA were examined
in relation to the type and size of erythema, joint symptoms, other symptoms and epidemiological
factors. The results of the chi-square (y?) test indicated that, in most cases, the associations between
the analysed variables were statistically insignificant (weak).

The results demonstrate that both positive and negative serological findings were observed
across different clinical manifestations of Lyme borreliosis. This suggests that serological diagnostics
may be imprecise both in patients with characteristic symptoms and in those without them, largely
due to cross-reactivity. The literature indicates that serological methods continue to pose challenges
because of false-positive and false-negative results (CDC, 2024). A previously conducted meta-
analysis in the United States, which compiled data from 48 studies, reported that serological test
results in patients who do not meet clinical criteria should be used only to exclude the disease, as
positive results in such cases are likely to be false positives. Consequently, the excessive use of these
tests in Lyme borreliosis diagnostics remains a subject of ongoing debate and challenge among
specialists and clinicians (Maraspin et al., 2011).

False-positive IgM antibody results are frequently observed in patients whose immune response
is stimulated by Borrelia antigens that are also present in other microorganisms, leading to cross-
reactivity with Treponema pallidum, Ehrlichia species and herpes viruses. Such results may also be
associated with musculoskeletal disorders or hypergammaglobulinaemia. False-negative results may
occur when serological testing is performed too early, in patients with immunodeficiency, or when
antibacterial therapy is initiated at an early stage of the disease (Wasiluk et al., 2011).

Across all age groups, doxycycline was the most commonly used medication for the treatment
of Lyme borreliosis. The most frequently prescribed treatment duration was 21 days (30% of cases).
No treatment was prescribed in 7% of cases; 20% received therapy for 20 days, 16% for 14 days, 4%
for less than 20 days and 9% for more than 21 days, while 14% of cases involved non-standard
treatment durations. The literature describes antibiotic regimens ranging from 5 to 30 days. In
Slovenia, a study conducted at the University Medical Centre Ljubljana between July 3, 2017 and
October 2, 2018 analysed 300 patients with erythema migrans to evaluate shortening doxycycline
therapy from 14 to 7 days, as recommended in European guidelines. The study concluded that
reducing therapy to 7 days did not reduce treatment efficacy compared to 14 days, although concerns

regarding the potential development of late-stage disease were raised (Stupica et al., 2023). According
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to clinical recommendations published by the Centre for Disease Prevention and Control of Latvia,
the recommended duration of doxycycline therapy for erythema migrans in adults is 14-21 days, and
the results of the present study are consistent with these recommendations (SPKC, 2023).

Analysis of epidemiological data showed that 64% of patients reported a confirmed tick bite,
19% denied a tick bite, and in 16% of cases information regarding tick bite was not documented. The
literature indicates that patients do not always recall a tick bite, and when evaluating these parameters,
the potential region and season of infection should be considered (Skar & Simonsen, 2023).

Conclusions

The analysis of the relationship between clinical symptomatology and laboratory test results
(IgM, 1gG ELISA, immunoblot and Borrelia DNA) demonstrates that, in most cases, the association
is statistically insignificant (weak).

Erythema as a clinical manifestation was observed more frequently than joint-related
symptoms, which proved to be less significant as diagnostic indicators. Notable differences in
symptom presentation were identified across different age groups, with joint involvement more
commonly documented in older patients.

In Latvia, there is a tendency to overestimate the diagnostic significance of serological testing
for Lyme borreliosis, particularly ELISA IgM results. This often does not correspond with the clinical
presentation and may lead to false-positive diagnoses. IgM antibodies more frequently indicate recent
exposure to Borrelia burgdorferi, whereas IgG antibodies confirm previous exposure and completed
seroconversion.

Doxycycline was the most commonly used medication in therapy. However, treatment duration
varied considerably among patients, indicating differences in clinical practice regarding therapeutic
strategies.
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