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The aim of the work is to clarify the clinical and laboratory features of Lyme disease in the Zaporizhzhia region on the basis of a
retrospective clinical, epidemiological and serological analysis of this disease cases in the period from 2015 to 2019.

Materials and methods. A retrospective analysis of 62 medical cards of stationary patients with Lyme disease for the period
from 2015 to 2019 was carried out. The age of the patients ranged from 18 to 79 years. There were 38 men and 24 women. All
the patients were given a traditional complex clinical-laboratory examination; ELISA was used to defined serum IgM and IgG to
Borrelia burgdorferi.

Results. According to the study results it was found that Lyme disease in the Zaporizhzhia region had a clear seasonal prevalence
in summer (56.5 %) and spring (25.8 %). The vast majority of patients (80.6 %) clearly indicated the tick bite. The disease was
mostly acute (90.3 %) with a predominance of erythema (94.6 %). In the acute course of the disease, patients were seropositive
in 75.0 % of cases with simultaneous detection of both IgM and IgG to Borrelia burgdorferi, and positive IgM in the absence of
IgG. Seronegative 25.0 % of patients required clear clinical and epidemiological data to confirm the diagnosis. Under prolonged
and chronic conditions, patients had positive IgG to Borrelia burgdorferi (100 %) and IgM (50.0 %).

Certain clinical and laboratory features at different course of Lyme disease were revealed. So, the acute course was characte-
rized by the predominance of erythema (94.6 %), mild or no manifestations of general intoxication syndrome, lack of pathological
changes in the hemogram in most patients (80.4 %). In the prolonged and chronic course, there was no history of erythema,
clinical symptoms were polymorphic, half of the patients had increased erythrocyte sedimentation rate in the absence of changes
in blood count, mild cytolytic syndrome and hyperbilirubinemia.

Conclusions. As a result of the retrospective analysis of Lyme disease cases in the period from 2015 to 2019, certain patterns
of epidemiological, clinical and serological changes in different courses of this infection in the Zaporizhzhia region were revealed,
namely the clear seasonality of the disease, in the acute course — the predominance of erythema and different variants of
serological profile in patients, and in prolonged and chronic course — polymorphism of all clinical symptoms and no history of
erythema.

KniHiko-eniaemionoriuHa Ta ceponoriuHa xapakrepucTuka xsopobu Naiima
B 3anopisbKil obAacTi (peTpocneKTMBHMK aHaAi3 3a 2015-2019 pp.
3a AaHumu KY «06AacHa iHdekuiliHa AikapHs» 30P)

0. 0. dypuk, K. A. Mak, 0. B. Pa6okoHb, A. A. 3aaupaka, 0. H0. Pa6okoHb

MeTa po6oTu — 3'sicyBaHHs KniHiko-nabopaTtopHux ocobnmeocTe nepediry xsopobu Jlaima y 3anopisbkomy perioHi Ha nigcTasi
PETPOCNEKTMBHOIO KNiHIKO-enifeMionoriYHoro Ta CeponoriyHoro aHarisy BUNaaKiB LbOro 3axBoptoBaHHs B 0bnacti B nepiog 3
2015 o 2019 poky.

Marepianu Ta meToau. 34iNCHUNM PETPOCNEKTUBHWIA @Hani3 62 MEAUYHMX KapT CTaLiOHapHWX NavieHTiB i3 xeopoboto Jlarima 3a
nepiog 2015-2019 pp. Bik xBopux — Big 18 o 79 pokis, 38 4onoBikiB, 24 XiHKu. YCiM XBOPUM 34INCHUNW TPaAWLiiHEe KOMNNEKCHe
KniHiko-nabopatopHe 06CTEXEHHSI, METOLOM IMyHOEPMEHTHOIO aHanisy B kposi Bu3Haumnu IgM Ta IgG o Borrelia burgdorferi.

Pesynkratu. Y pesynstati JOCTigKEHHs BCTaHOBMNM: XBopoba [laiiMa B 3anopiabkii 0bracTi Mana YiTky CE30HHICTb i3 nepeBa-
KaHHAM KinbkocTi XBopux BRiTKY (56,5 %) Ta HaBecHi (25,8 %). Y nepesaxHoi binbLiocTi xBopux (80,6 %) 4OCTEMEHHO BifOMO
npo ykyc kniwa. 3axeoptoBaHHs 3aebinbLuoro (90,3 %) mano roctpuit nepebir i3 npesantoBaHHAM eputemHoi dopmm (94,6 %).
3a ymoB roctporo nepebiry xeopobu nauieHTn Bynu ceponoantueHmMmK y 75,0 % BUNaakis 3 oaHOYACcHUM BUSiBNEHHsM IgM Ta
IgG no Borrelia burgdorferi, a Takox noautusHumu 3a IgM 6e3 BusiBneHHs 1gG. CeporeratusHicTb 25,0 % XBOpUX CrpyynHAna
HEeOOXiAHICTb YiTKMX KMiHIKO-eNiaeMionoriuHmx 4aHux Ans NiATBEPAKEHHS fiarHo3y. AKLLo nepebir XBopoby TpUBanuiA i XpoHIYHWIA,
naujeHTn Manu no3utueHi IgG po Borrelia burgdorferi (100 %) ta IgM (50,0 %).

BwuaHaunnu kniHiko-nabopatopHi ocobnueocTi nepebiry xsopobu Iaiima. Tak, rocTpuin nepebir xapakTepu3yBaBcs NpeBarntoBaHHAM
epuTemHoi dopmu (94,6 %), 03HaKK 3ararnbHOIHTOKCUKALIMHOM CUHAPOMY BUpaXeHi cnabko Yv B3arari He BUSIBINEHI, NaTonorivHnX
3MiH y remorpami y 6inbLuocTi naujeHTis (80,4 %) He Byno. Y pasi TpuBarnoro Ta xpoHivHoro nepebiry He Byno AaHNX aHaMHe3y LWOoAo
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HasiBHOCTI epuTeMM, KriHiYHa cuMnToMaTka noniMopgHa, y NOMOBUHY NALIEHTIB BU3HAYUNM MIGBMLLEHHS WBWAKOCTi OCidaHHs
epuTpoumTiB Be3 3MiH hopMynu KpOBi, CNabko BUPaxeHi LUTONITUYHMIA CUHAPOM i rinepbinipybiHemis.

BucHoBku. OfepxaHi nig yac peTpocnekTMBHOMO aHanidy Bunagakis xsopobu Jlanma 3a 2015-2019 pp. pesynsratv ganum amory
BCTAHOBMTMW 3aKOHOMIPHOCTI €nifeMionoriyHuX, KNiHIYHWX | CEPONOTiYHMX 3MiH, L0 CMIPUYMHEHI LiiEt0 iHDEKLiE, B NaLieHTB y
3anopisbkiit 06nacTi: YiTka Ce30HHICTL XBOPOOU; NpK rocTpomMy nepebiry — NpeBantoBaHHs epUTEMHOI (hOpMM Ta Pi3Hi BapiaHTL
CeponoriyHoro Npodinto XBopuX; Npu TPUBaNOMy Ta XPOHIYHOMY — MOMIMOPCOHICTL KNIHIYHOT CUMNTOMATHKMW, CEPOMO3UTUBHICTb

y BCIX BUNaaKax, BUNaaKki eputemm B aHaMHesi He 3adhikcoBaHi.

Lyme disease is a naturally occurring bacterial zoonotic
infectious disease caused by various genes of the Borrelia
complex, characterized by predominant skin lesions in
the form of erythema and a tendency to chronicity of
the process with damage to the nervous and musculoskeletal
systems. Lyme disease remains one of the most common
transmissible tick-borne infections in the Northern
Hemisphere, with the most common vector being Ixodes
spp- [1,2].

The morbidity of Lyme disease in the world has been
growing steadily over the past two decades [3]. According
to the Centers for Disease Control and Prevention (CDC),
about 300.000 cases are reported annually in the United
States [4]. In the European region, the highest incidence
is recorded in Central and Northern Europe, as well as
in the Baltic countries [3,5]. In Ukraine, in 2019, 4482
cases were registered [6]; in 2019, the overall incidence
in the Zaporizhzhia region was 2.25 Lyme disease cases
per 100.000 population [7]. Climate change, the transfer of
natural ecosystems to cities or recreational areas as a result
of urbanization lead to the expansion of both the source and
vector of Lyme disease, which is likely to cause an even
greater increase in this infection incidence rate [8].

Clinical diagnosis of Lyme disease has significant
difficulties due to the polymorphic clinical manifestations of
the disease, which in turn depends on the characteristics
of a causative pathogen, and the clinical form and stage of
the disease. It is known that the causative agent of Lyme
disease is often one of three genes: Borrelia burgdorferi
sensu stricto, B. afzelii and B. garinii [9,10]. However, other
genes, such as B. bissettiae, B. lusitaniae, B. spielmanii,
and B. valaisiana, have recently been reported, mainly in
Europe [11]. The geographical distribution and heterogeneity
of the pathogen determine a certain difference in clinical
manifestations due to the specificity of the pathogen by
the source of infection and tropism to target organs. Borrelia
burgdorferi sensu strictois distributed mainly in North America
and is associated with arthritis and neuroborreliosis [12], B.
afzelii, B. garinii, B. burgdorferi, B. spielmaniiand B. bavariensis
are common in Asia and Europe [13], neuroborreliosis is
associated with B. garinii, and chronic skin lesions, including
chronic acrodermatitis attributed to B. afzelii[10].

In addition, polymorphic clinical manifestations of
Lyme disease depend not only on the heterogeneity of
the pathogen, but also on the stage of the process. The
early localized stage is characterized by the presence
of migrating erythema in the site of a tick bite; however,
erythemais absent in atleast 20 % of cases [14]. Therefore,
even the general intoxication syndrome, which occurs at
this stage in some patients, in the absence of erythema or
in the presence of non-standard clinical variations, leads to
diagnostic errors [15,16].

If Lyme disease is not diagnosed at an early stage,
the pathogen is disseminated early hematogenously
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or lymphogenously with the involvement of various
target organs in the pathological process. Therefore,
in addition to general intoxication, patients develop
various multisystem lesions, such as multifocal migratory
erythema, benign lymphocytoma of the skin, meningitis,
encephalitis, polyradiculoneuropathy, neuritis or facial nerve
neuropathy, carditis. Further progression of Lyme disease
is characterized by the formation of late disseminated
stage, which is most often clinically manifested by
progression of neurological disorders, chronic atrophic
skin lesions, large joint oligoarthritis due to autoimmune
and immunopathological reactions [17,18]. All this further
complicates not only the diagnosis of this disease, but
also significantly reduces the effectiveness of etiotropic
treatment.

Therefore, the above necessitates the analysis of
clinical, epidemiological and laboratory features of Lyme
disease in the Zaporizhzhia region, that would determine
certain patterns of this infection and improve early diagnosis.

Aim

The aim of the work is to clarify the clinical and laboratory
features of Lyme disease in the Zaporizhzhia region on
the basis of a retrospective clinical, epidemiological and

serological analysis of this disease cases in the period
from 2015 to 2019.

Materials and methods

Aretrospective analysis of 62 medical records of inpatients
with Lyme disease (A 69.2), who were examined and
treated in the departments of the Municipal Institution
“Regional Infectious Diseases Clinical Hospital” of
the Zaporizhzhia Regional Council for the period from
2015 to 2019. The age of patients ranged from 18 to 79
years, the mean age was 46.1 + 2.2 years. There were
38 men and 24 women.

All the patients with Lyme disease underwent
a traditional comprehensive clinical and laboratory
examination at the hospital, and ELISA were performed
to determine serum IgM and IgG to Borrelia burgdorferi.
The course of Lyme disease was evaluated according to
the recommendation [19], based on which the early period
(including stages of local infection and dissemination) and
the late period (stage of persistent infection) was defined.
Depending on the nature of the course, there were acute
course (up to 3 months), subacute course (up to 6 months)
and chronic (prolonged or recurrent) course.

Statistical data processing was performed using
the program Statistica 13 for Windows (StatSoft Inc., No.
JPZ8041382130ARCN10-J).
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Fig. 1. Dynamics of the number of patients with Lyme disease in different months of the year
according to the retrospective analysis.
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Fig. 2. Serological profile of IgM and IgG to Borrelia burgdorferi in patients with different clinical

course of Lyme disease.
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Results

According to the results of the epidemiological anamnesis,
it was found that Lyme disease in the Zaporizhzhia region
has a clear seasonality with a predominance of patients
in summer (n = 35, 56.5 %) and spring (n = 16, 25.8 %).
It should be noted that in autumn, the number of patients
decreased rapidly (n = 10, 16.1 %), and in winter, there
were only 1 (1.6 %) case of this infection during the entire
observation period (Fig. 7).

The vast majority of patients (n = 50, 80.6 %) in
the epidemiological history clearly indicated the tick bite
when visiting various natural sites. It is worth noting that
none of persons sought medical help after the tick bite
and, accordingly, they did not receive urgent post-exposure
prophylaxis.

Analysis of the clinical course showed that Lyme
disease was mostly acute (n = 56, 90.3 %), in some cases
prolonged (n = 2, 3.2 %) and chronic (n = 4, 6.5 %). The
disease mainly was moderate (n =53, 85.5 %), 9 (14.5 %)
patients had a mild course, patients with severe Lyme
disease during the study period was not detected.

The analysis of serological tests for IgM and IgG to
Borrelia burgdorferi showed that all patients with prolonged
(>3 months) and chronic (>6 months) Lyme disease were
seropositive for IgG to Borrelia burgdorferi, and every
second patient was positive for both IgM and IgG. However,
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patients with acute Lyme disease who were examined on
average on day 23.7 + 2.3 of the disease demonstrated
certain features of the serological profile in the study of
different classes of antibodies to Borrelia burgdorferi. During
this period of examination, 75.0 % (42 of 56) patients with
acute disease were seropositive, patients with positive
both IgM and IgG to Borrelia burgdorferi (n = 22, 39.3 %)
were detected with the same frequency, and patients with
positive IgM to Borrelia burgdorferiin the absence of IgG to
the pathogen accounted for 35.7 % (n = 20). Seronegative
was one of the four patients (n = 14, 25.0 %) with acute Lyme
disease (Fig. 2). Therefore, it should be noted that the basis
for confirmation of the diagnosis in these cases were clinical
and epidemiological data, namely epidemiological history
of tick bite a few days or weeks before the onset of clinical
manifestations, in addition, erythema was diagnosed in all
these patients with Lyme disease.

In the analysis of clinical variants of acute Lyme
disease, a clear prevalence of erythema was detected — in
94.6 % (53 of 56) of patients, and in 5.7 % (3 of 53) of cases,
the presence of erythema was combined with joint damage.
In patients with erythema, lesions were most commonly
localized on the skin of the lower (n = 29, 54.7 %) and
upper extremities (n =9, 17.0 %), less often — on the skin
of the trunk, namely on the skin of the anterior surface of
the chest (n = 6, 11.3 %) and the anterior abdominal wall
(n =5, 9.4 %), lumbar skin (n = 2, 3.8 %), scrotal skin
(n=1,1.9 %), and the presence of erythema was recorded
on the skin around the ear in 1 (1.9 %) case. The size of
the formed erythema varied in a wide range with a diameter
from 2.5 ¢cm in the formation of annular erythema to 40
cm in cutaneous manifestations in the form of migrating
erythema. At the same time, 17.0 % (9 of 53) of patients
with erythema experienced moderate itching of the skin at
the site of erythema. It was noteworthy that in patients with
erythematous Lyme disease, signs of general intoxication
syndrome were either absent or manifested in some patients
by short-term subfebrile temperature (n = 3, 5.7 %) and
moderate weakness (n =5, 9.4 %).

In the acute course of the disease, the erythema-
free form was recorded in 5.4 % (3 of 56) of patients.
The development of this form was accompanied by
the appearance of moderate general intoxication syndrome
due to subfebrile temperature, astheno-vegetative
manifestations, and one case was accompanied by damage
to the joints and central nervous system in the form of serous
meningitis. Given the absence of erythema characteristic
of this infection in all patients with erythematous form,
the diagnosis of Lyme disease was serologically confirmed
by the detection of IgM and IgG to Borrelia burgdorferi
during a comprehensive diagnostic examination. It is also
noteworthy that patients with acute Lyme disease, despite
the prevalence of erythema, were hospitalized in the third
week after the onset of clinical manifestations.

Analysis of general clinical data from laboratory studies
in patients with acute Lyme disease showed that most
patients (n = 45, 80.4 %) had no pathological changes in
the hemogram. However, in 7 (12.5 %) patients, leukopenia
was found from 3.7 x 1091 to 2.0 x 10%1, averaging up to
(2.96 £ 0.29) x 10%, in 4 (7.1 %) patients, on the contrary,
leukocytosis ranged from 9.0 x 10%I to 13.8 x 1091,
averaging up to (11.6 + 0.37) x 10%1. At the same time,
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signs of lymphocytosis were revealed in 11 (19.6 %) of
these patients in the range from 38 % to 56 %, on average
up to 46.3 = 1.7 %, increased ESR was found in 10
(17.9 %) patients from 17 mm/h to 50 mm/h with a mean
value of 27.8 + 3.4 mm/h. In the biochemical parameters
of the liver functional state, 9 (16.1 %) patients presented
with a short-term slightincrease in alanine aminotransferase
activity from 0.7 mmol/h to 1.99 mmol/h, on average to
1.06 £ 0.15 mmol/h with negative test results for markers
of viral hepatitis.

In all patients with prolonged and chronic Lyme disease,
the diagnosis was confirmed by serological detection of IgG
to Borrelia burgdorferiand in every second patient with IgM
in a comprehensive diagnostic examination on average
on day 82.4 of the disease in the prolonged course and
on day 142.5 in the chronic course. These patients had
no history of erythema during this disease, and only one
patient mentioned the tick bite approximately 4 months ago.
Clinical symptoms in the prolonged and chronic course of
Lyme disease were not expressed and characterized by
polymorphism of clinical manifestations. All patients with this
course had astheno-vegetative manifestations and varying
intensity of arthralgia, some patients periodically reported
subfebrile temperature (4 out of 6), decreased appetite (3
out of 6), headache (4 out of 6), discomfort in the heart (2
out of 6), decreased visual acuity (2 out of 6).

In patients with prolonged and chronic Lyme disease,
changes in the total blood count were seen in every
second patient with ESR acceleration (3 out of 6) from 37
mm/h to 58 mm/h with a mean value of 42.8 + 2.4 mm/h,
with no pathological changes in blood count. However, in
the biochemical parameters of the liver functional state,
most of these patients (4 of 6) had an increased alanine
aminotransferase activity to 1.34 + 0.18 mmol/h.l, that
in every second patient with chronic course (2 out of 4 )
was combined with an increase in total bilirubin from 30.5
pmol/l to 61.0 pymol/l with negative test results for markers
of viral hepatitis.

Discussion

It is known that the diagnosis of Lyme disease is based
on clinical and epidemiological data and serological
diagnosis. Lyme disease is characterized by spring—
autumn seasonality, which is associated with the activity of
the vector, the peak number of cases occurs in the summer
months [17,20]. According to the results of our analysis, a
clear seasonality of Lyme disease in the Zaporizhzhia region
was also established, with a predominance of patients in
summer (56.5 %) and spring (25.8 %). It is considered
important to diagnose Lyme disease at an early stage of
the process, as untimely or lack of antibiotic therapy leads
not only to dissemination of the process, but also to serious
complications and negative prognosis for recovery and
quality of life [4,21,22]. Despite the growing awareness
of clinicians about Lyme disease over the past decade,
errors in clinical and specific diagnosis are quite common
in practical medicine [21].

Early diagnosis of Lyme disease is based on clinical
and epidemiological data. However, the immature nymphal
stage as well as the adult stage of the vector, is a small
ectoparasite that can easily go unnoticed when attached to
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humans, which in combination with nonspecific symptoms of
Lyme disease and the absence of migratory erythema can
lead to delays in diagnosis or misdiagnosis [23]. According
to the analysis of Lyme disease cases in the Zaporizhzhia
region, it was found that only 80.6 % of patients clearly
indicated the tick bite, almost one in five patients could not
remember the tick bite. At the same time, in the conditions
of prolonged or chronic course in patients, there was no
history of erythema, clinical symptoms were polymorphic
with a predominance of astheno-vegetative manifestations,
varying intensity of arthralgia, low-grade fever, headache
and other. If clinical and epidemiological data were sufficient
to confirm the erythematous form of Lyme disease, all
other clinical variants of this infection required mandatory
laboratory confirmation.

The specific laboratory diagnosis of Lyme disease
remains difficult. To date, the inexpediency of using
bacteriological examination due to low sensitivity and slow
growth of the pathogen has been proven [1,15,24,25].
Diagnosis of Lyme disease remains challenging even
with the help of molecular genetic methods, because
the sensitivity depends on the type and volume of biological
material sample, the presence of polymerase chain reaction
inhibitors due to contamination [26]. The sensitivity of
the polymerase chain reaction in the diagnosis of Lyme
disease varies from 34 % to 64 % [27,28].

Due to the low sensitivity, technical complexity and
time constraints of direct methods, most European and
US countries use a two-level protocol for serological
diagnosis of Lyme disease [2]. In the first stage, ELISA
detect antibodies to pathogen antigens [9]. In case of
doubtful result of ELISA in the second stage, a highly
specific immunological method (immunoblotting) is used
to check the presence of antibodies to specific Borrelia
proteins [24,28]. The disadvantage of this protocol is
the relatively low sensitivity of 25 % to 50 % in the early
stages of the disease, because the synthesis of sufficient
antibodies to identify them in the blood takes at least three
weeks. In addition, in the early period of the disease, false-
negative results are often found due to cross-reactions in
the presence of autoimmune, rheumatic, hematological
and some other infectious diseases [1,29]. In the later
stages, when antibody titers increase due to the activity of
B-lymphocytes, the sensitivity of this examination increases
to 99 % [28,30].

According to the results analyzing our serological
examinations, patients with prolonged and chronic Lyme
disease had positive 19G to Borrelia burgdorferi (100 %)
and IgMin 50.0 % of cases. However, in patients with acute
Lyme disease, serological confirmation of the diagnosis was
obtained in 75.0 % of simultaneous detection of both IgM
and IgG to Borrelia burgdorferi (39.3 %) and positive IgM in
the absence of IgG (35.7 %). Obtained seronegative results
in 25.0 % of patients with acute Lyme disease required clear
clinical and epidemiological data to confirm the diagnosis.

Conclusions

1. Lyme disease in the Zaporizhzhia region has a clear
seasonality with a predominance of patients in summer
(56.5 %) and spring (25.8 %). The vast majority of patients
(80.6 %) clearly indicated the tick bite when visiting various
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natural sites. The disease was mostly acute (90.3 %) witha
predominance of erythema (94.6 %), in some cases there
was the prolonged (3.2 %) and chronic (6.5 %) course.

2. The serological profile of patients with acute Lyme
disease was characterized by seropositivity of 75.0 % with
simultaneous detection of both IgM and IgG to Borrelia
burgdorferi(39.3 %) and positive IgM in the absence of IgG
(35.7 %). Seronegative 25.0 % of patients required clear
clinical and epidemiological data to confirm the diagnosis.
Patients with prolonged and chronic Lyme disease had
positive IgG to Borrelia burgdorferi (100 %) and IgM in
50.0 % of cases.

3. Acute Lyme disease was characterized by a
predominance of erythema (94.6 %) with the most common
localization on the skin of the lower (54.7 %) and upper
extremities (17.0 %), mild or no manifestations of general
intoxication syndrome, lack of pathological changes in
the hemogram in most patients (80.4 %), and if there were
any, it was leukopenia (12.5 %) or leukocytosis (7.1 %) with
the presence of lymphocytosis (19.6 %) and accelerated
ESR (17.9 %).

4. In the case of prolonged and chronic Lyme disease,
there was no history of erythema, clinical symptoms
were polymorphic and included astheno-vegetative
manifestations, varying intensity of arthralgia, low-
grade fever, loss of appetite, headache, discomfort in
the heart, decreased visual acuity. Half of the patients
had the accelerated ESR in the absence of changes
in blood count, mild cytolytic syndrome and moderate
hyperbilirubinemia.
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