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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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CBSI3aHHBIX C BPEIHBIM BO3JEHCTBIEM HEKOTOPBIX MUIIEBbIX J10-
6aBok (E 102 - Taprpasun u E 110 - xenTblii «3aKar»).

HeoOxoquMo pa3BuBaTh y MALUCHTOB HABBIKM YHUTATh W
NpPaBWIBHO TPAKTOBaTh MH(MOPMALMIO HA YIAKOBKE O COCTaBe
IUIIEBBIX MPOAYKTOB. SIPKO OKpalleHHbIC MPOLYKThI, C HHTEH-
CHUBHBIM 3aI1aXOM U JOJIT'MM CPOKOM XPaHEHHsI 4acTO COIepKaT
«BpeAHBIE» NHILEBbIe 100aBKU. UeM JUIMHHEe CIHCOK C COCTa-
BOM IIPOJYKTa Ha YIIAKOBKE, TeM OOJIbIIE BEPOSITHOCTB TOTO, 4TO
B HEM COJIEPKATCSI COMHUTEJIbHBIC HHIPETUCHTBI.
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LYME BORRELIOSIS - ENDEMIC DISEASE IN CHILDREN OF TERNOPIL REGION

Nykytyuk S., Klymnyuk S., Podobivsky S., Levenets S., Stelmakh O.

1. Horbachevsky Ternopil National Medical University, Ukraine

Lyme borreliosis (LB) is an endemic multisystemic disease
caused by the Borrelia burgdorferi sensu lato spirochete (sl),
which is transmitted to humans by ticks. Ixodes ricinus are car-
riers of the pathogenic Lyme borreliosis species in Europe [38].

There has been a sharp increase in number of episodes of
LB in recent decades in Canada [8], Western Europe [57],
especially in its northern region [55]. Incidence of LB in
Ukraine is also steadily increasing. For example according
to the data from the Center for Public Health of the Ministry
of Health of Ukraine [5], only 58 cases of LB were regis-
tered in 2000 (0.12 per 100 000 of the population), and in
2018 there were already 5418 cases (12.78 per 100 000 of
the population) (Figure 1). Therefore, during this period, the
incidence of LB increased 93.4 times [31]. Slight decrease in
number of cases was observed in 2019 with 4482 cases (10.6
per 100,000 population).

The incidences of Lyme disease in different areas depends
on the frequency of borrelia-infected ticks (0 to 40%) and the
lifestyle of the population [18,40]. As children are the most dy-
namic group of society, they are in a highest risk group of tick
bite and therefore, of Lyme borreliosis. Often, ixodic ticks are
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concurrently infected with several pathogens of human infec-
tious diseases [26,39,42].
Despite high incidence, it is difficult to detect B. burgdor-

feri s.1[32] because it affects multiple organs and systems [18].

Nonspecific symptoms of LB and lack of specific and sensitive
laboratory diagnostics of neuroborelliosis complicate verifica-
tion and classification of LB. Diagnostic criteria of Lyme dis-
ease (including Lyme disease of CNS in polyneuropathy) are
recommended by European Federation of Neurological Societ-
ies: (EFNS). The following 3 criteria are named for diagnosis of
late CNS Lyme disease with polyneuropathy: Clinical diagno-
sis of Peripheral neuropathy, CSF pleocytosis and presence of
B. burgdorferi - specific antibodies in serum [37]. CNS Lyme
disease diagnosis requires 2 of the 3 criteria to be met. In cases
when a third criterion is missing, a repeat test is done in 6 weeks
and it needs to be positive. Therefore, if the child has only non-
specific symptoms that can be caused by many other illnesses,
misdiagnosing is possible. Additionally, the sensitivity of sero-
logical testing for LB may be low at an early stage but it in-
creases to about 95% 8 weeks after the onset of the disease [22].
That’s why we prescribe Routine two-stage test [S3].

95



MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

o Ukraine —+Ternopil Region |
20,05
20 -
15 1
10 | 10,54 10,62
9,36
. 7,96 6,45
‘:‘52.652’?‘1
0182 042 0,43, 4 04806408 2,763,49, 425 3,72
0 1 D 0 3 T T T T T T T T

ZI" T T
O o @l & o* P Sl P @ D AN AL WD A AD A W aD A
A A AR 07 e a7 7 e A7 e a0 G g g g e e N e

Fig.1. Incidence of LB cases per 100,000 population during 2000-2019 in Ukraine and Ternopil Region

It is very important to characterize the etiologic agents and
their role in the pathogenesis and clinical manifestation of LB
for two main reasons. First, endemicity’ of Lyme disease in an
area is an important factor that influences correct diagnosis. Sec-
ond, the types of pathogens effect Lyme borreliosis symptoms
and the timely diagnosis. Knowledge about these two factors
helps medical doctors to estimate a patient’s exposure and to
start timely treatment [18,40].

Differences in the prevailing clinical picture depend on the
genome of Borellia. About 18 genotypes of the complex Bor-
relia burgdorferi sensu lato are detected and studied, of which
the pathogenic agents are B. afzelii, B. garinii, B. burgdorferi
sensu stricto, B. bavariensis and B. spielmanii [9 |. B. afzelii is
more associated with skin infections, B. garinii — with neuro-
logical symptoms, and lesions caused by B. burgdorferi sensu
stricto — with arthritis [53]. All three causative agents (Borrelia
burgdorferi s.l., Borrelia miyamotoi and A. phagocytophilum)
cause erythema migrans (ME). Several genotypes of the patho-
gen are also possible in one vector, which causes a polymorphic
clinical picture [33].

The largest diversity of B. burgdorferi sensu stricto genotypes
has been described in Europe and Asia [41]. Long-term observa-
tions have revealed that in Europe the disease is in most cases is
caused by B. afzelii and B. garinii, [17] whereas in the US — by
B.burgdorferi [8]. In Russia, the dominant spirochetes are B. ga-
rinii and B. afzelii. [26,34,52]. B. burgdorferi is the only cause
of infection in the US, and is the most arthritogenic.

Aim of this study is to estimate the percentage of LB-infected
ticks and to evaluate LB pathogen’s genotype in children with
clinical suspicion of Lyme borreliosis in the Ternopil region,
Ukraine. A clinical and epidemiological connection between the
tick bite and the development of clinical symptoms is explored.

Material and methods. Our study was conducted, in Ternopil
region (Western Ukraine) and consists of two parts: during the first
study we conducted a survey and in the second study we performed
laboratory examination of collected ticks and blood samples.

Study 1. Our survey aimed at determination of complains and
clinical features of the children with tick bite, that were admit-
ted to Ternopil Regional Children’s Hospital. Altogether 795
children who had clinical suspicion of Lyme borreliosis were
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enrolled in our survey. Survey was conducted by doctors of Ter-
nopil Region Hospital. All participants completed a question-
naire that consisted of 20 questions. Questionnaire was filled out
either by patients or by caregivers in those cases when the child
was too young. Survey included questions about geographical
location of tick bite, area of tick bite (upper limb, lower limb,
neck, chest, shoulders, head, abdomen), time between tick bite
and it’s removal, method of tick removal, symptoms that oc-
curred after the tick bite, presence of erythema migrans, treat-
ment method of LB and other chronic diseases, having a pet
and whether pet has been bitten by a tick. (Survey was done in
2018-2020 years).

Study 2. During the second study, we did laboratory analysis
of the collected ticks and blood samples in order to determine
the percentage of LB-infected ticks and to evaluate genotype
of LB pathogen. This study was conducted in 2017 - 2019. 795
ticks and 109 blood samples were examined.

Ticks were used to detect infectious pathogens with follow-
ing evaluation of pathogen’s genotype. 70.0% of the ticks were
extracted and the locus of bite was acepticized using anti-in-
fective agent in Ternopil Children’s Hospital. The rest of ticks
were extracted by other methods. Examination was carried out
in Laboratory of the Center for the study of Lyme borreliosis
and other ticks infections of I. Horbachevsky Ternopil National
medical university.

In order to detect infected ticks and to evaluate pathogen’s
genotype we conducted real-time Polymerase Chain Reaction
(PCR) using [4]. Presense of the deoxyribonucleoside (DNK)
of the following ticks pathogens was evaluated: B.burgdorferi
s.l. (B. afzelii, B. burgdorferi sensu stricto and B. garinii), A.
phagocytophilum, B.miyamotoi. We also evaluated pathogens in
the mixed infections: B.burgdorferi s.l. and A.phagocytophilum,
B. burgdorferi s.1. and B.miyamotoi and A. Phagocytophilum,
B.miyamotoi with A. phagocytophilum, B.burgdorferi s.l.and B.
miyamotoi.

Percentage of infected ticks was calculated from total number of
795 ticks that we studied. Infected ticks were the ticks that tested
positively to Borrelia burgdorferi sensu lato DNK during PCR.

In order to detect species of ixodes that attacked children we
conducted microscopia of 795 ticks.
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According to the recommendations of the US Centers for
Disease Control and Prevention (CDC) [6], routine two stage
method (Fig. 2) was used to analyse blood samples in order to
confirm LB diagnosis, to determine forms of the lesion, and to
identify antigens of pathogens: B. afzelii, B. burgdorferi sensu
stricto and B. garinii. [39]. 109 blood samples were taken from
those children with tick bite who agreed to participate in the
study and were able to donate blood for the confirmation of
Lyme disease. The test was performed during the period within
one and three month after tick bite. During the first stage, the
presence of B. burgdorferi s.l. was detected by the method of
immunoassay analysis using the Euroimmun AG test systems
(Germany). Specific IgM were detected using Anti-Borrelia
Burgdorferi ELISA (IgM), and antibodies IgG were detected by
Anti-Borrelia plus VLsE ELISA (IgG). According to the manu-
facturer’s recommendations, the result > 22 RU/ml was consid-
ered positive, while in the range between 16 and 22 RU/ml it
was considered intermediate, and if less than16 RU/ml result
was negative [6, 17]. During the second stage, those children,
(Fig. 2) who showed positive and intermediate result (63 chil-
dren) in ELISA underwent immunoblot method (EUROLINE
Borrelia RN-AT). IgM antibodies were detected by Anti Bor-
relia EUROLINE Borrelia RN-AT (IgM), and IgG antibody by
using Anti-Borrelia EUROLINE RN-AT (IgG). According to
the manufacturer’s recommendations, the presence of specific
IgM antibodies was considered positive, intermediate or nega-
tive, depending on the combinations of OspC antigens of the
three species of Borrelia (B. afzelii, B. burgdorferi s.s. and B.
garinii), p39 and VLsE Bb. At the same time, the presence of
IgG was considered to be positive or negative, depending on the
combinations of VLsE antigens of the three species of Borrelia
(B. afzelii, B. burgdorferi s.s. and B. garinii) and other specific
antigens: p18, p19, p20, p21, p58 , OspC (p25), p39, p83, Lipid
Ba, Lipid Bb.

First Test Second Test

TeMi IgG
Western Blot (38
children with (EM)

Positive result or
intermediate
reslt (63
children)

ELISA
109 children

TeMi 1gG
Western Blot (12

5| children with nervous
system lesions)

Negative result
(56 children)

IgMi IgG
Western Blot (13
L children with
arthritis)

Fig. 2. Two Stage method

Additional examination was carried out in 33 children who
had extracutaneus disseminated disease (arthritis=13, neu-
rolyme=20). Out of 20 children with neurolyme 12 children were
subject to two-stage test examination. These children did not
have examined ticks, as they already developed clinical mani-
festations of LB. 12 children with neurolyme were subject to
obligatory clinical-laboratory examination — CSF (cerebrospinal
fuid), PCR, general blood analysis. CSF analyses included cell
counts, glucosae, protein [11, 44]. Their CSF was tested by PCR
in order to determine acidi nucleinici DNA of the pathogen. 13
children who had arthritis had general clinical examination,
acute reumatic test, ultrasound examination of the knee joint.

Results and discussion. In this section we present results of the
first study regarding clinical features of the children with tick bite
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and of the second study that aimed at determination of percentage
of LB-infected ticks and genotyping of the infectious pathogens.

Study 1. We found that the average age of children, bitten by
tick, was 11.9 years (children were aged from 6 months to 18
years). The gender distribution was 355 (44.6 %) girls, and 440
(55.3%) boys. Children were referred by general practitioners
or (mostly general) pediatricians from all over the Ternopil re-
gion. Our survey showed that in 30% of tick bite cases 12 hours
passed from the moment of the tick bite to tick removal, up to 24
hours — in 34.3%, 24 - 48 hours and more — in 4%, and 31.7% of
children did not remember the bite itself.

The most common localizations of the bite are the section
of the head 255 (32.%), ear 9%, and lower limbs 180 (22.6%).
Torso (trunk front 67 (8,4%), trunk back 69 (8,6%) and abdo-
men were second most common localizations of the bite in 67
(8.4%) and 57 (7.1%) correspondingly. Neck 76 (9.5%), upper
extremities 77 (9.6%) and section of sex organ 14 (1.7 %) are
least common localizations.

The average interval between the tick bite and the appearance
of clinical symptoms was 12 days. On average, the clinical diag-
nosis was established 14 days after the bite. Terms for treatment
prescription lie within the range of 2 to 31 days.

According to the results of our survey, the leading symptoms of
LB were Exanthema — in 83 (10.4 %) children, fever in 17 (2.1%),
headache in 14 (1.8%), myalgia —in 15 (1.8%), and enlarged lymph
nodes near the tick bite place — in 6 patients (0.75%). 520 (65.4%)
respondents didn’t report any clinical symptoms. 27 (3.4 %) re-
spondents reported the itching at the bite’s place, decreased vision —
in 1 patient, pain at the site of bite — 7 (0.9%), infiltration at the bite
point — 6 (0.7%), Scleroderma spots originated in 1 child. 11.9%
of patients complained of fatigue, myalgias, and cognitive changes
were noted in 12 (1.3%) children.

The survey showed that the most common clinical manifesta-
tion of LB is a typical skin disorder, known as erythema migrans
(ME). EM, a rash spreading slowly from the site of a tick bite
that may have been in apparent. Systemic symptoms, including
myalgia and arthralgia, can accompany EM, especially in Bb
and Bg infections [48]. As noted by G. Stanek (2012) [50], the
peculiarities of the clinical manifestations of Lyme disease in
children are sometimes similar to those seen in adults, although
symptoms may take shorter and the result may be more evident
[59]. ME appeared during the period for up to 24 hours in 25
patients (30.1%), 24 to 48 hours in 23 patients (27.7%), more
than in 48 hours in 11 patients (13.2%), more than 3 days in 6
patients (7.2%), after several months — in 1 patient (2.3%). 17
people (20.5%) with ME did not remember the bite itself.

Detected ticks were removed with tweezers in 675 (84.9%)
children, scratched off with a finger nail in 25 (3.1%), lubricated
with fat (e.g. butter, oil) to make it get out - 28 (3.5%), other
methods 67 (8.4%). A disinfectant solution was applied only in
701 (88.2%) children.

Our survey determined that the most common geographical
location for the tick bite was the city, since 357 (45%) of chil-
dren were bitten there, while only 143 (18%) reported being bit-
ten in the village. 31 (17.3%) tick bites occurred in the forest,
dacha 151(19%), 39 (5%) in the garden, 19 (23%) in the park,
and 55 (7%) do not remember being bitten by the tick.

Among the examined group of patients there were detected
concomitant diseases. 7 (0.8%) respondents reported Epstein
Barr Infection, 23 (3.1%) reported diseases of the upper respira-
tory tract (bronchitis, adenoid vegetation, pneumonia), changes
in the nervous system in 10 (0.8%). Congenital heart defects
were reported in 3 cases.
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28% of respondents have domestic animals, which lived in
families, namely dogs, cats and rabbits. Pets were bitten by a
tick in 26% of cases.

Study 2. We found that only 33.5% (267) of children who
participated in the study were bitten by infected ticks (Table
1). LB was caused by one or few of the following pathogens:
B.burgdorferi s.l, A.phagocytophilum, and B.miyamotoi.
There were 172 tick bites in children registered during 2017
while only 34 (19%) ticks were infected by studied pathogens.
B.burgdorferi s.l. was detected in 19 (55.9%) ticks, A. phago-
cytophilum — in 12 (35.3%). In 2018, there were 376 registered
tick bites in children, and 128 (34%) of the ticks were infected
with studied pathogens. Among the 128 infected ticks, removed
from children’s skin in 2018 B.burgdorferi s.l. was detected in
54 (42.3%) ticks, 4. phagocytophilum — in 53 (41.4%). In 2019,
247 children were affected by ticks, only 105 ticks (42.5%) were
infected . B. burgdorferi s.1. was detected in 57 (54.3%) of the
infected ticks, A. phagocytophilum — in 33 (31.4%), B. miyamo-
toi —in 3 (2.8%).

We found that 33 ticks were infected with several pathogens.
The DNA of infectious pathogens in mixed infections revealed
that B. burgdorferi s.1. with A. phagocytophilum was found in
24 (8.9%) cases, B. miyamotoi and A. phagocytophilum — in 2
(0.74%), B. burgdorferi s.1., and B. miyamotoi — in 2 (0.74%),
B. burgdorferi s.1., B. miyamotoi and A. Phagocytophilum - in 5
(1.8%) ticks (Table 2).

We identified that out of 795 studied ticks, 787 (98.9%) were
Ixodes Ricinus and 8 (1.0%) - Dermacentor reticulatus.

Immunological examination of the blood samples, using ELI-
SA method showed that out of 109 children 53 children were
seropositive and intermediate and 56 - sero-negative.

In 109 children with lesions the following forms were noted:

- skin - erythema form in 83 (76.1%) cases;

- nervous system in 20 (18.3%) cases;

- arthritis in 13 (11.9%) cases;

- heart in 1 (0.9%) case.
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The presence of Erythema migrans is considered the diag-
nostic criterion of LB disease without confirmation. The big-
gest group of patients with LB, namely 83 (76.1%) children had
Erythema migrans.

Not all parents of the children agreed to participate in study.
However, 20 children participated in two-stage study, and 19
respondents participated only in 2nd stage (taking into account
that children often refuse injections).

During clinical examination of children with ME lesions of
the nervous system with lesions of the neck muscles (1 child)
have been identified. EM was pathognomonic syndrome in the
beginning of the clinical symptoms in 15 children with dissem-
inated form of LB, arthritis (10 children), and encephalitis (5
children).

20 children were diagnosed with disseminated form of lime
borreliosis. Eight patients had a peripheral facial palsy, two pa-
tients had acute encephalitis, two had neuromuscular damage
that were associated with neuroborreliosis.

We examined blood and spinal fluid in 10 patients and in
one boy with nervous system disorder (neuro-lyme) by PCR.
A. Phagocytophilum of spinal fluid was positive in one pa-
tient, B. burgdorferi s. was negative. Six patients had a pleo-
cytosis.

Table 3 presents immunoblote results in 38 seropositive cases
of erythema migrans, in 12 seropositive cases of neuroborelosis
and in 13 seropositive cases of arthritis.

In our laboratory study we determined following indicators:
OspC Ba (B. afzelii), OspC Bb (B.burgdorferi), OspC Bg (B.
garinii) to IgM, and OspC (B. afzelii) to IgG. Imunoblot method
revealed, highly specific IgM for OspC B. afzelii in 28,57%
cases (from 63 seropositive patiens), Ospc B. burgdorferri in
14.28% of cases, OspC Bg (B. garinii) in 23.8%, P41 in 46.03%.
(For intermediate and high indicator).

Antigen VLSE IgG B. afzelii in 25.3%, VLSE B. burgdorferri
31.7.%, VLsE B. garinii 23.8 % in patients with erythema mi-
grans in the acute period of the disease P41 — 63.4 % (Table 3).

Table 1. Number and percentage of infected ticks in 2017-2019 and their genotype (PCR method)

Infected ticks B.burgdorferi s.l. A.phagocytophilum B.miyamotoi
Year | Total number of tick bites
abc. % abc. % abc. % abc. %
2017 172 34 19.7 19 55.9 12 353
2018 376 128 34 54 423 53 414 3 2.3
2019 247 105 42.5 57 543 33 314 3 2.8
Total 795 267 48.6 130 48.6 98 36.7 6 22
Table 2. Number and percentage of different combinations of pathogens in infected ticks
) B.burgdorferi s.1. B.burgdorferis.l, | g @ motoi withA. | B.burgdorferis.l., B.
Infected ticks and B.miyamotoi and hagocytophilum mivamotoi
Year A.phagocytophilum A.Phagocytophilum phagocytop Y
abc. % abc. % abc. % abc. % abc. %
2017 34 19.7 3 8.8
2018 128 34 14 10.9 4 3.1
2019 105 | 425 7 6.7 1 0.9 2 1.9 2 1.9
Total 267 24 8.9 5 1.8 2 0.7 2 0.7

98



GEORGIAN MEDICAL NEWS
No 10 (307) 2020

Table 3. Antigenic categories of borrelias depending on the pathology (immunoblot method)

IgM IgG
OspCBa | OspC OspC VLSE | VLsE (B. | VLsE Liid Bb OspC
Indicator P41 (B. Bb Bg (B. (B. burgdor- (B. Lipid Ba (prur _ (B. P41
(n/%) (n-%) afzelii) | (B.burg- | garinii) | afzelii) ferri) garinii) | (B.afzelii) : g afzelii)
dorferri)
-%) | dorferi) | %) | M@-%) | 0-%) | (0-%) (n-%)
. 2/ 2/ 2/
Arthritis I* - ) - 1/ ) . 1/(7.7%) 1(7.7%) | 1/7.7%) )
(r=3/11.9%) (15.4%) 7.7%) (15.4%) | (15.4%)
2/ 1/ 2/ 3/ 3/ 2/
Arthritis H 5/ . ) . o . o 1(7.7%) | 1/(7.7%) 6/ e qo
(=13/11.9%) (38.5%) (15.4%) | (7.7%) | (15.4%) | (23.1%) | (23.1%) | (15.4%) 46.2%) 7-53.8%
1/
CNS I* 3/ - - - 2/(1.8%) - -
(n=12/11.0%) (2.7%) ) (0.9%) 7| V9% )
2/ 4/ 2/ 3/ 1/
CNS H* . ) . - ) - - - o 6/
(=12/11.0%) (1.8%) | (3.7%) | (1.8%) | (2.7%) (0.9%) 3/(2.7%) (5.4%)
%
r]i;ytr}z::?nlter 12/ 4 3 Y - Y 2 - - v 1/(2.6%)
megdiate results | 31:6%) | (105%) | (7.9%) | (10.5%) (10.5%) | (5.3%) (18.4%) e
(N=38/34/9.3.%)
Erythema 26/
; . 7/ 6/ 3/ 5/ 10/ 10/ 8/ . 8 .
f;irl‘t‘:;{};‘gh (184%) | (158%) | (7.9%) | (13.2%) | 263%) | 263%) | @1.1%) | Y37 - QL1 | (©94%)
(N=20/13.8%)

notes: * H—high, [ —Intermediate Indicators

We determined that, in the acute period of the CNS diseases
highly specific IgM to OspC B. afzelii was found in 3.7% cases,
Ospc B. burgdorferri in 6.8%, OspC Bg (B. garinii) in 2,7%,
antigens P41 in 29% and IgG to VLsE B. afzelii 3.7%, Ospc B.
burgdorferri in 1,8 % of cases VLsE B. garinii 1,8%, VLSE B.
burgdorferri 0.9%, OspC B. afzelii in 2 .7%, while P41 in 4.5%.

Our results show that highly specific IgM to OspC B. afzelii
was detected during the acute period of arthritis in 30.8% of
the 13 children. OspC Bg (B. garinii) was detected in 23.1%
of them, Ospc B. burgdorferri in 7.7% of cases and higher rate
of positivity of the IgG OspC, VLsE B. afzelii - in 38.5% and
VLSE (B. burgdorferri) in 38.5%, while VLsE (B. garinii) in
23.1%, Ospc B. afzelii in 53.9%. Lipid Ba (B.afzelii) 15.4 %.

Higher rate of positivity of the IgG p58 and OspC Antibod-
ies against OspA, an indicator of later stage infection, occurred
more frequently in the refractory group without reaching signifi-
cant level. Over 85% of IgG - positive serum can only be identi-
fied by assessing VISE antigen of the three species of Borrelia
(B. afzelii, B. burgdorferri s.s. and B. garinii) [9].

We studied immunological parameters in various forms of
LB: antibodies to B. burgdorferi sensu stricto was revealed in
children with erythema migrans, arthritis and neurolyme; high
specificity of IgM to OspC (B. afzelii) and B. garinii was detect-
ed in patients with arthritis and CNS; high levels 1gG VLsE (B.
burgdorferri) and VLsE (B. burgdorferri) was found in patients
with skin disorders. As a result of immunological testing (immu-
noblot methods), we estimate organotropism of B. burgdorfery
to skin lesion (erythema migrans) in 31, 6 %.

We performed survey and laboratory examination of children
from a Lyme endemic region.

In our study 787 (98.9%) ticks were Ixodes Ricinus and 8
(1.0%) - Dermacentor reticulatus.

Findings from other studies suggest that in Ukraine are found
three species of ticks: 1. ricinus, D. reticulatus and R. sanguin-
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eus, and 1. ricinus dominates [1, 46] This data coincides with
findings of scientists from Belgium [29] that the great majority
of'ticks belonged to Ixodes ricinus (99%). Among the 10 species
of ticks ixodides found in the Western region of Ukraine, Ixo-
des ricinus and Dermacentor reticulatus are the most common in
the region (Ben, Lozynskyi, 2019) [33]. Prevalence of I. ricinus
corresponds to our results, however it contrasts with indicators
of infection with I. Ricinus ticks from the Czech Republic (0.8
— 7.2%) [26], Hungary (8.8%) [27], Poland (1.7-14.0%) [58],
Slovakia (2.9 — 7.2%) [47].

We found that percentage of Borrelia - infected ticks in children
of Ternopil region is 33.5%. This number is relatively higher in
contrast to Ukraine in general, where number of infected ticks is
9.7 [5]. Overall, we find that edipemiological situation of LB in
Ukraine is understudied, since the retrospective epidemiological
analysis of Lyme borreliosis dynamics in the period from 2000 was
done only in Sumy, Rivne and Kharkiv regions [31,34,36]. During
2000 —2018, the incidence of Lyme disease increased 93.4 times in
Ukraine. The increase in Sumy region (East of Ukraine) was 75.5
times (Sumy region) [31] and in Ternopil region (Western region)
167 times compared to year 2000 [5].

At the same time, percentage of infected ticks in Poland is
6.2% , in Ukraine - 9.7%, in Belarus - 9.4%, in Lithuania - 11%,
in Russia — from 24.5% to 90%, in Latvia — from 18 to 51%
[44,47,48]. Therefore our study shows that rate of infected ticks
is much higher in Ternopil region than in Ukraine in general and
also higher than in other neighbouring countries.

According to our results, the most common localizations of the
bite are the section of the head 255 (32.%), ear 9%, lower limbs
(22.6%). Our results coincide with other studies of children, that
report up to 70% of the infestations take place on the head and its
vicinity (behind the ears, on the hair line, neck) [2]. Studies of tick
bites in adults report that skin of lower extremities, buttocks, groins
and abdomen are the most frequent bite areas [40].
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Tick-borne pathogens. Our PCR examination of the bacterial
DNA, showed that only 267 (33.5%) ticks of 795 were con-
taminated by the gene-complex B.burgdorferi sensu lato. This
finding coincides with the other findings that report number of
ticks infected by B. burgdorferi S. L range from 0.5 to 85.0%
in Europe and 15.3% in Poland [50]. In Germany, the percent-
age of infected ticks amounted to 11.1% [56]. In Romania and
Belgium, the number of infected ticks was — 3.7 and 3.9%, re-
spectively, while the researchers in Italy found a slightly higher
rate — 5.7% [10, 29]. In another scientific work from Nether-
lands B. burgdorferi s.1. serologic tests were performed in 310
(95.4%) patients [39] and of these, only 28 children (32.9%) had
a diagnosis of LB. Another study from USA reports that 19.2%
of ticks are infected with B. burgdorferis. 1. [56].

We found B. Burgdorfery in 130 (48.6%) infected ticks, A.
phagocytophilum in 98 (36.7%), and in 6 (2.2 %) — B. miyamotoi.

Even though the data on anaplasma infection in Ukraine is
scance, according to Morochkovsky, I.I. Ben [36] the presence
of A. phagocytophilum was identified by PCR method in 6 pa-
tients during the period from 2012 to 2014 in Volyn (Western
region). In this research monoinfection (anaplasmosis) was de-
tected in one patient, in other cases it was present an association
with Lyme borreliosis. The author indicates that in mix-infection
with Lyme disease, the symptoms of Human granulocytic ana-
plasmosis are weakness and diseases progresses with the preva-
lence of the clinical picture of borreliosis. Other studies on the
structure of tick-borne zoonosis of the region have shown that
in the Western Ukraine, the proportion of granulocytic anaplas-
mosis can be up to 28.6% [3], which is in line with our findings.

Mixed infections. In our study we detected the DNA of com-
bined infections in ticks. We found B. burgdorferi s.1. in com-
bination with A. phagocytophilum in 24 (8.9%) cases. Our find-
ings correspond to findings of a study of mixed infections that
were recorded in four DNA samples, representing the prevalence
of B. burgdorferi s.1. and Borrelies and A.phagocytophilum of
ten form combined cells in natural conditions and are able to be
transmitted by tick bites as a mix-infection [30].

In our research B. miyamotoi and A. phagocytophilum was
found in 2 (0.74%) cases. B. burgdorferi s.1., and B. miyamotoi
was seen in 2 (0.74%) cases. B. burgdorferi s.l., B. miyamo-
toi and A. Phagocytophilum was detected in 5 (1.87%) ticks.
In general, our findings on tick contamination by several patho-
gens are in line with the results of studies. However, some of
the numbers are lower comparing to findings of other study of
mixed infections where tick-borne pathogens, namely spiro-
chetes from B. burgdorferi s. 1. complex, 4. phagocytophilum,
and Babesia microti, were detected in 11.1% of tested I. ricinus
ticks [10]. Other studies also report higher numbers of simulta-
neously diagnosed DNA of several bacteria — 3.8% [53]. Also in
comparison to other study from Canada [15] we see prevalence
of Borrelia miyamotoi infection, and co-infections with other
Borrelia s.1. In our study in 2 cases, anaplasmosis was confirmed
by IFA in patients’ blood while clinically there was migrating
erythema present.

These findings are consonant with the results of other stud-
ies. In scientific work [40] we found study of coinfection in
patients with erythema migrans. In other scientific work B. af-
zelii is the most common genospecies isolated from human skin
samples, and is therefore associated with skin manifestations
of LB, whereas B. garinii predominates in cerebrospinal fluid
specimens from neuroborreliosis patients [26]. According to the
literature 2.3% - 10% of patients presenting with erythema mi-
grans (acute Lyme disease) are cocomplex [11,17].
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In our study genotype of B. burgdorferi sensu stricto was
revealed in children with erythema migrans, arthritis and neu-
rolyme. High level Ig G VLsE (B. burgdorferri) and VLsE (B.
burgdorferri) was found in skin disorders.

High specificity of Ig M to OspC (B. afzelii) and B. garinii
was presented in patients with arthritis in their blood and CNS
(OspC Bg (B. garinii) was detected in 15% of them, OspC B.
burgdorferri in 5% in children with arthritis and IgG OspC,
VLsE B. afzelii - in 23.1% and VLsE (B. burgdorferri) in
38.5%, while VLSE (B. garinii) in 23.1%.

We have found antibodies against B. burgdorferi in 57,7%
child. In the acute period of the CNS diseases highly specific
IgM to OspC B. afzelii was found in 3.7% cases. specific IgM
to OspC B. afzelii was detected during the acute period of ar-
thritis in 30.8% of the 13 children. OspC Bg (B. garinii) was
detected in 23.1% of them, Ospc B. burgdorferri in 7.7% of
case.Antibodies against B. burgdorferi can be detected in 50-
90% of patients in stage II of Lyme disease [16,27]. In the early
phase of this stage mainly IgM antibodies are present, and in the
late phase there are often only IgG antibodies, but the levels of
specific IgM can persist for a long time [41].Our data is conso-
nant with the survey of 96 practically healthy donors [38] which
had antibodies in various titers to Borrelia burgdorferi s. 1., the
causative agent of the Lyme boreliosis, identified 11% of cases,
to Ehrlichia ch., 4% of cases and 1% of cases to A. phagocyto-
philum., and in 3% of cases it had place of mixed-infection. In
our study in one case, Anaplasma was detected by the PCR of
spinal fluid. The serologic prevalence ranges from 1.9% to 14%
in Germany , while clinically apparent infections of HGE have
not been reported [30].

Manifestations of LB. In our study — erythema migrans form
was found in 83 (76.1%) cases. This is due to the fact that soli-
tary EM (SEM) is the characteristic sign of early localized LB.
At the same time multiple EM (MEM) is one of the main char-
acteristics of early disseminated stage of the disease. Our results
coinside with other studies of European continent which report
that ME is the most common single manifestation in about 90%
of patients in population-based prospective studies [12-14,39]
and skin manifestations account for 79-90% of all LB cases in
children [33].

We observe 15 children who had out-of-skin forms of lyme
borreliosis in the foreplay of the disease had EM. The high rate,
early onset, and prolonged duration of risk for spirochetemia are
found as possible explanations to why untreated patients with
EM are at risk for dissemination of B.burgdorferi sensu stricto
to anatomic sites beyond the skin lesion site. Differences in the
strain of infecting spirochete, as well as host factors, may be
important determinants of hematogenous dissemination [2,52].

According to some studies, B. miyamotoi is a tick-borne bac-
terium which has only recently been identified in Europe as a
human pathogen causing relapsing fever and little is known
about its local impact on human health [8,21,47] while in our
study it had asymptomatic progress.

We find that 20 persons had extracutaneus disseminated dis-
ease (arthritis = 13, neurolyme = 20). Scientific literature con-
firm this finding that arthralgia and myalgia can be features of
carly disseminated disease [38]. Studies report that borreliosis
arthritis and carditis are more common in the US, whereas neu-
rological and late cutaneous manifestations are more commonly
found in Europe [13,47,48]. According to Klyys [24], 18.3% of
cases of LB disease in Ukraine are accompanied by lesions of
the musculoskeletal system, while 10.7% by pathology of the
cardiovascular system (in our study it is much smaller and only
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1%). Klyys also finds that about 40% of lesions are of the ner-
vous system while at our study it is much lower - only 18.3%.
In children, the most common manifestations of neuroborrelio-
sis are facial palsy (FP), uncommonly bilateral and meningitis.
Some children may present with nonspecific complaints such as
malaise, headache, fatigue and neck pain without clear neuro-
logical signs at physical examination [44].

In our study we found only two of three diagnostic criteria
for CNS Lyme disease, namely clinical diagnosis of Peripheral
neuropathy and CSF pleocytosis. Possible CNS Lyme disease
requires 2 of the 3 criteria; if a third criterion is missing, a repeat
test done 6 weeks later needs to be positive [ 35].Information on
disease endemicity in an geographical area should be regularly
provided to clinicians. Type of tick’s pathogen and combination
of pathogens influence Lyme borreliosis symptoms and course
of the disease, therefore clinicians should determine pathogen’s
genotype to provide timely treatment of Lyme disease. When
treating patients who were exposed to a tick in Tenopil region,
Ukraine, medical doctors should consider B. burgdorferi s.1., B.
Miyamotoi, A. Phagocytophilum pathogens and their combina-
tions as a causative agent of infection.

Conclusions. The types of pathogens influence on Lyme bor-
reliosis clinical symptoms and therefore on the timing of the
diagnosing.
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SUMMARY

LYME BORRELIOSIS - ENDEMIC DISEASE IN CHIL-
DREN OF TERNOPIL REGION

Nykytyuk S., Klymnyuk S., Podobivsky S., Levenets S.,
Stelmakh O.

1. Horbachevsky Ternopil National Medical University, Ukraine

The aim of research is to estimate the number of LB-infected
ticks and to evaluate their LB pathogen’s genotype in children
with clinical suspicion of Lyme borreliosis in the Ternopil re-
gion, Ukraine.

In our first part of the study we conducted survey of 795 patients
with clinical suspicion of Lyme borreliosis. In our second study we
did laboratory analysis of the 795 ticks and 109 blood samples from
children that were bitten by a tick. Real-time Polymerase Chain Re-
action (PCR) using Vector-Best production test systems were used
to detect infected ticks and evaluate pathogen’s genotype.

Only 267 (33.5%) children from the total number were bitten
by infected ticks. The following forms of the lesion were noted:-
skin - erythema form in 83 (76.1%) children, nervous system in
20 (18.3%), arthritis in 13 (11.9%) and heart in 1 (0.9%).

The remaining (59.2.%) of children at the time of the study
had no external manifestations and other clinical signs of the
disease. LB was caused by one or a combination of the few
pathogens: B.burgdorferi s.l., A.phagocytophilum, and B . miya-
motoi. The DNA of several infectious pathogens B.burgdorferi
s.l., A. phagocytophilum, B. Miyamotoi simultaneously were di-
agnosed in (12.3%). We identify antibodies to the Borrelia burg-
dorferi sensu lato in 57.7.% of the examined children.

The types of pathogens influence on Lyme borreliosis clinical
symptoms and therefore on the timing of the diagnosing.

Keywords: Lyme disease, borreliosis, PCR, erythema migrans,
lyme arthritis, neuroborreliosis, co-infection, ELISa, Immunoblot.

PE3IOME

JIAMM-BOPPEJINO3 - SHIEMUYECKOE 3ABOJIEBA-
HUE ¥ JETEW TEPHOIIOJILCKOM OBJIACTH

Hukutiok C.A., Knumurwok C.U., [Tonoouscknii C.C.,
Jleenen C.C., Creabmax E.E.

Teprononvckull HAYUOHANbHBII MEOUYUHCKULL VHUBEPCUMEm
um. U. T'opbauesckoeo, Yxpauna

Jlaitm-60ppenno3  (JIB) sBisieTcss SHASMUYCCKHM MHOTO-
CHCTeMHBIM 3a0oJIeBaHHeM, BBI3BaHHBIM Borrelia burgdorferi
sensu lato (s.]). Tak xaK JIeTH SABJISAIOTCS HanboJiee NUHAMUY-
HOI MOMyJISUei 00IecTBa, OHH HAXOAATCS B TPYIINE BHICOKO-
r0 PHCKa yKyca KJICIAMH |, CIICI0BATEIbHO, Pa3BUTHSI OOJIE3HN
Jlaiima.

© GMN

Lenbio uccaea0BaHMs SIBISICTCS ONPE/IeTICHIE POLICHTA HH-
(UIMPOBAHHBIX JIAHM-00PPETHO30M KIICIICH U OIICHKA TeHOTH-
na JIb-narorena y neteit ¢ KIMHUYECKUM IOJI03PEHHEM Ha 3a-
GosieBaHuUE.

HccnenoBanbl 795 netel ¢ KIMHUYECKUM IOJO3PEHUEM Ha
Jlaiim-60ppennos. Beissieno, uto 267 (33,5%) neteit u3 obiero
quciia y](yl_L[eHbl MH(bHquOBaHHbIMM KJICIIaMH. Ha MOMCHT
uccienoBanust y 109 nereil ormeueHsl cienyromue (HopMbl
KIMHUYECKUX IPU3HAKOB 3a00JeBaHUs: KoXa (3pUTEMHas
¢dopma) — y 83 (76,1%), nepBnas cucrema - y 12 (11,1%),
cyctaBbl — y 13 (11,9%), cepaue —y 1 (0,9%). Y ocraibHbIX
158 (59.2.%) nereit Ha MOMEHT MCCIIEIOBAHMS KIMHUYECKHX
HpOS{BJ’[eHI/Iﬁ HC BBISBJICHO.

C 11e7bI0 BBISBICHUS HH(OUIIMPOBAHHBIX KIICIICH U OLICHKH
reHOTHUIa rnaroreHa onpezeieHsl Deoxyribonucleoside knHa3pl
(DNK) Borrelia burgdorferi sensu lato. cucremsl TecTHpOBaHUs
vector-Best [uist B pexxnMe peasbHOro BpEeMEeHHU MOJIMMEPa3HOi
LEITHOHN peaKiuy.

B pesynbrare wuccnenoBanusi BbisBIeHO, 4TO JIB BBI-
3BaH OJHHUM MJIM KOMOMHAIIMEH HECKOJLKHUX I1aTOr€HOB:
B.burgdorferi s.1., A.phagocytophilum n B.miyamotoi. DNK
HECKOJIbKUX HH(EKIIMOHHBIX aToreHoB B.burgdorferis.l., A.
phagocytophilum, B. Miyamotoi ogHOBpeMeHHO ObUIM JHa-
ruoctupoBansl B 12,3%. Antutena k Borrelia burgdorferi s.
1. BoLsIBIICHBL y 57,7% 00CIen0BaHHbBIX ACTEH.

Tunsr MaTOr€HHbIX MUKPOOPTaHU3MOB BJIMAKOT HAa KJIMHUYEC-
ckue mposiBacHus Jlaiim 6opesinosa u, CleI0BaTeIbHO, Ha CPO-
KU [IOCTaHOBKH JIHarHo3a.
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RISK FACTORS AND COMORBIDITY IN DIFFERENT TYPES OF FUNCTIONAL DYSPEPSIA:
RETROSPECTIVE COHORT ANALYSIS

12Solovyova G., 'Alianova T., 'Taran A., 'Aleksieieva V., *Gulieva L.

!Bogomolets National Medical University, *“Medical Centre “Oberig” clinic, Kyiv, Ukraine;
SAzerbaijan Medical University, Baku, Azerbaijan

Functional dyspepsia (FD) is one of the most common func-
tional gastrointestinal disorders. Extensive trials demonstrated
that FD affects nearly 10-30% of the population worldwide [3,
4, 7]. In global studies it was evaluated that FD was diagnosed
in 14-27.5% of European population, 12-28% of USA and Ca-
nadian inhabitants, 18-28% of Asian population, up to 45% of
men and women in Africa, and 24-39% of Australian inhabit-
ants [2]. In 2012 the Ministry of Health of Ukraine published
statistical data for Ukrainian population, according to which the
prevalence rate of FD is 30-40%. Experts expect the real level
to be significantly higher as around 50% of patients do not visit
specialists, and so could not be included in official statistics [1].

According to Rome IV definition (2016) FD is a medical con-
dition that has multifactorial pathophysiological factors [4].

There is a significant data about overlap of FD and irritable bow-
el syndrome (IBS), however mostly the data is based on the previ-
ous diagnostic criteria and do not include other pathologies [6,10].

In the previous researches there were no differential statisti-
cal analysis performed for different types of FD — postprandial
distress syndrome (PDS) and epigastric pain syndrome (EBS).

Aim of the study - to assess potential risk factors and the
prevalence of comorbid conditions associated with FD and to
compare their frequency with the same in the group with no
dyspeptic complaints and in patients with different types of FD
— PDS and EPS.

Material and methods. We performed a retrospective da-
tabase analysis of the patients with newly set diagnosis of FD
on the basis of Gastro center of the Clinic “Oberig” in Kyiv,
Ukraine in the period from June 2016 till June 2019. We com-

pared the results of the patients with FD with the control group
and in patients with different types of FD — PDS and EPS.
Diagnosis of FD was set if the patients had symptoms accord-
ing to Rome IV criteria either for postprandial distress syndrome
(PDS) (bothersome postprandial fullness or early satiety severe
enough to affect daily life or ability to finish a regular-size meal
for 3 or more days per week in the past 3 months, with at least a
6-month history) or for epigastric pain syndrome (EPS) (bother-
some epigastric pain or epigastric burning 1 or more days per
week in the past 3 months, with at least a 6-month history).
Patients with a prior organic upper or lower gastrointestinal
diagnosis that might explain their symptoms, such as esopha-
geal, pancreatic or bowel disease, were excluded. Patients with
prior cancer, alcoholism or drug dependence recorded within 3
months before the FD was set, as well as pregnant women, were
also excluded. Patients with red flag symptoms — onset in the age
>45 years, persistent vomiting, signs of bleeding, iron deficien-
cy anemia, family history of upper gastrointestinal cancer, pro-
gressive dysphagia and/or odynophagia — were not included into
the analysis as well as cases with no details of medical history.
This study was conducted as a cross-sectional study in adult pa-
tients with FD and volunteers with no dyspeptic complaints. The
3 study groups were formed:
— Group 1 included 158 patients with PDS;
— Group 2 included 87 patients with EBS;
— Group 3 included 90 volunteers with no dyspeptic complaints.
There were no differences in age, sex, body mass index (BMI)
among all study groups, and the duration of symptoms was equal
in Group 1 and Group 2. The details are provided in Table 1.

Table 1. Clinical anamnestic characteristics of study participants

Study group P
Characteristic
Group 1 (n=158) | Group 2 (n=87) | Group 3 (n=90) P., |
Age, years (M+SD) 35.7+7.7 34.2+6.1 33.0+4.5 0.119* 0.007*
Women/men, n 98/60 54/33 58/32 0.948# 0.682#
BMI, kg/m? (M+SD) 21.1£1.9 20.9£1.8 21.0+1.8 0.507* 0.671*
Duration of symptoms, months (M+SD) 94.5+11.9 93.6+£10.9 - 0.704%* -

* - t-test; # - y2-test,; no statistical significance of differences, p>0.05
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