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Abstract: 439 sera of patients from eastern Slovakia suspected of Lyme borreliosis
were examined for anBorrelia IgG and IgM antibodies by ELISA (Ezygnost, Dade
Behring, Germany). Out of the total number of 64 sera, e.g. in 14.6% found anti-
Borrelia antibodies were. Among seropositive patients, 54.7% were women and 45.3%
men. The highest incidence of the disease was diagnosed in the group of women aged
55-64 and men aged 45-54. Out of 29 positive sera of men, 55.2% had IgG antibodies,
27.6% IgM antibodies and 17.2% both types of antibodies. Out of 35 positive sera of
women, 48.6% had IgG antibodies, 40.0% IgM antibodies and 11.4% both types of
antibodies. Erythema Chronicum Migrans ECM (31.3%) and arthritis (25.0%)
prevailed among clinical symptoms, in contrast with only 7.8% of neurological cases. In
men, arthritis most frequently occurred (27.6%), while in women erythema migrans
forms (37.1%). Other manifestations of the disease appeared in 13 patients (20.3%), and
10 patients (15.6%) had no record of clinical manifestions. As shown by patients’
records, 32.8% reported attachement of tick, 20.3% insect bites and 29.7% were not
aware of being bitten by vectors. Seasonal dynamics of diagnosed cases reached three
peaks with the highest numbers in February, May and October.
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INTRODUCTION [10, 24]. In such cases serological tests comprising indirect
fluorescent-antibody assay (IFA), indirect enzyme-linked
Lyme borreliosis is a polysystemic disease of humatmmmunosorbent assay (ELISA), and Western immunoblot
and animals. The disease is caused by recently discoveapgear very useful [12, 18, 23, 38]. Heterogeneity of the
spirocheteBorrelia burgdorferi[9]. There are still many agent of Lyme borreliosis, as well as differences in
unknown issues concerning borreliosis, such as a resistamethods applied in the preparation of antigens and in tests
of Borrelia burgdorferi to the immune system of procedures, cause significant discrepancies between the
vertebrates, and changes of surface antigens in the couesults of serological examinations obtained in different
of the disease and cultivation [4, 39, 44]. The importandaboratories [1, 2, 3, 32, 43].
of host reservoirs in the circulation and survival of the In Slovakia, first observations of human borreliosis
causative agent in the environment is also being studiegre reported by Doutlilet al [13]. In the following
[15, 17, 30,]. The disease diagnostics has provemars the number of clinical cases considerably increased,
troublesome, especially in cases with an asymptomatad now Lyme borreliosis is a subject of broad interest in
course of the disease or frequent non-specific symptor8kvakia.
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In this study, we provide an analysis of human cases Tible 1 Seropositive patients with Lyme disease by age and gender.
borreliosis diagnosed in eastern Slovakia throughout the

years 1999-2000. Age/Gender Men Women Total
1-4 1 0 1
MATERIALS AND METHODS 5.9 0 1 1
439 sera of patients suspected of Lyme borreliosis weke-14 4 0 4
repeatedly examined by health care centres during 199854 1 2 3
2000. Commercial test ELISA (Enzygnost, Dade Behrings_ 4 3 ) 5
Germany) was used to examine the sera. Detergent extrac
of clinical isolate oBorrelia afzelij strain Pko, was used 35-44 5 6 11
as antigen. In order to determine 1gG and IgM antibodieg; 54 9 8 17
tested and reference sera were prediluted by extractsgf o4 ) 15 17
Treponema phagedertis eliminate non-specific reactions.™
To prevent interference of rheumatoid diseases b4 4 1 5
assessing IgM antibodies, the sera were also predilutediy 29 35 64

rheumatoid factor (RF - sheep antibodies against hunan

IgG). Intra-assay variability was modified by correction

factor obtained from dividing values of the absorbance d#ble 2.19G and/or IgM antibodies in patients with Lyme borreliosis.
nominal positive control stated in an enclosed table 'CR:

values of the absorbance of positive control measured/iiPodies Men Women Total
the test. Cut-off value was assessed as an average value of No % No % No %
negative control plus respective test-specific value fogg 16 552 17 486 33 546
IgG (0.130) and IgM (0.280).
IgM 8 276 14 400 22 34.3
RESULTS IgG/igM 5 172 4 114 9 14.1

Out of a total 439 patient sera suspected of Lyme
borreliosis in 64 cases (e. g. 14.6%) 8atirelia antibodies Table 3. Clinical symptoms in seropositive patients.
were found. Among the 64 positive patients there were 35

(54.7%) women and 29 (45.3%) men. The highestyMPoms Men Women Total
incidence of the disease was diagnosed in the group of No % No % No %
55-64 women aged (15 cases) and 45-54 men aged:(g, 7 241 13 371 20 313
cases). The incidence of Lyme disease was much lower in

younger age groups (Tab. 1). Out of 29 positive sera Hfiitis 8 216 8 229 16 250
men, 16 sera (55.2%) were positive with IgG antibodies,NBuroborreliosis 2 6.9 3 86 5 7.8
sera (27.6%) with IgM antibodies and 5 sera (17.2%) with, symptoms 7 241 6 171 13 203

both types of antibodies. Out of 35 positive sera of

women 48.6% had IgG antibodies, 40.0% IgM antibodid& 9'ven 5 173 5 143 10 156
and 11.4% both types of antibodies (Tab. Eythema

Chronicum Migrans ECM (31.3%) and arthritis (25.0%)

prevailed among clinical symptoms, in contrast with only The seasonal dynamics of diagnosed cases reached
7.8% of neurological cases. In men, arthrits moshree peaks with the highest numbers of cases in
frequently occurred (27.6%) while in women erythem&ebruary, May and October (Fig. 1).

migrans forms (37.1%). Other manifestations of the

disease appeared in 13 patients (20.3%), and 10 patients DISCUSSION

(15.6%) had no record of clinical manifestions (Tab. 3).

At all clinical diagnoses the IgG antibodies were more Borrelia burgdorferimostly occurs and retains in the
developed, except for ECM, where IgM antibodiesreas with appropriate living conditions for ticks contrary
prevailed (Tab. 4). Out of seven patients in whom th® the geographically defined areas with foci of tick
disease manifested as a combination of clinical signs, foemcephalitis virus [45]. The first surveys on ticks
patients contracted erythema migrans accompanied wibnducted in Slovakia presented the borreliae tick
arthritis, one patient suffered from erythema migrans amafestation on the entire territory [20, 21]. Furthermore, a
neurologic manifestations, one patient from arthritis arfiigh infestation ofl. ricinus ticks was confirmed by
neurologic manifestations and one patient contractstudies of other authors [14, 34, 36, 37]. From the
arthritis and cardiac manifestations (Tab. 5). As noted epidemiological reports of the Specialized State Health
patients' records, 32.8% of them reported attachment loftitute in Bansk& Bystrica it appears that the number of
tick, 20.3% insect bite, and 29.7% were not aware @fatients with Lyme borreliosis has increased from 59
being bitten by vectors (Tab. 6). cases recorded in 1986 to 998 cases in 1998. When
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1. Table 5.Occurrence of combined forms of disease.
.\ Symptoms Arthritis % Neuroborreliosis % Cardiological 9%
10 °
® ECM 4 6.2 116 - -
8 | [ ) Arthritis
- - 116 116
% I
s 61 [ ] Tota 4 6.2 2 32 116
; .
yd @Percent of the total group of 64 patients.
41 @ /.
® L Table 6.Distribution of patients by the found vector.
2,
® Vector Men Women Total
o ‘ ‘ o ‘ ‘ ‘ ‘ ‘ ‘ ‘ : No % No % No %
| Il 1] v \Y \Y| Vi il IX X Xl Xl Tick 10 15.6 11 17.2 21 328
Figure 1. Incidence of human borreliosis in eastern Slovakia by seasor/@Sect 6 9.4 7109 13 203
None 8 12.5 11 17.2 19 29.7

analysing our set consisting of 64 cases with Lym .
borreliosis we found that eastern Slovakia lies at the foclﬁlgt given > ‘8 ° 94 1 1r2
of this zoonosis. This has been proved also by 5-20%
infestation of ticks with borreliae [20, 34]. The positive
serological findings were also observed in forest workerghile neurological symptoms occurred only in up to 8%
(16.8%) and blood donors (5.4%) of this region.Theatients. This manifestation of clinical symptoms is not
incidence of infection among forest workers proved to elly in accordance with the incidence of genospecies
statistically greater than among blood donors [33]. Thaccurring in particular foci in the Euro-Carpathian region
substantial seropositivity of domestic and farm animalnd eastern Slovakia, whelBe garinii and B. afzeliiare
confirmed the occurrence of borreliosis [40, 42]. dominant whileB. burgdorferisensu stricto occurs rarely
The occurrence of the disease in relation to gender giié, 19, 28]. Nevertheless, genospecies associated with
age found in our set does not differ from data alreadkin manifestations might also be identified in patients
published [5, 22]. The highest disease rate was recordeith neurologic and eye manifestations [29]. According to
in humans ranging from productive age up to elderly (34he study of Italian authors the number of Italian patients
65 years old) which seems to be associated with activitieected with rheumatological symptoms of Lyme
of people in this age group in the environment inhabitdabrreliosis is almost as high as in the USA [11].
by ticks infested with borreliae. Data on the type of vector reported by patients from our
Genotype heterogeneity of the causative agent of Lynset correspond with those reported by the State Health
borreliosis is connected with different manifestations dhstitute and presented by Bartinek et al [5] and
the disease and uneven distribution of the differeitontroSova [22]. As indicated by the data, a tick appeared
genospecies associated with particular symptoms. It has be the most common vector (33%), insect bite
been identified thaBorrelia burgdorferi sensu stricto (mosquito, horsefly) being reported by 20% of patients
mainly causes arthritis whil®. garinii seems to be and epidemiological history proved to be negative in 30%
associated with neurologic symptoms dhdafzeliiwith  of patients. The patients who were not aware of contact
skin manifestations. In our study, prevailing affectionsiith a tick vector might have been infected with larval
were those of skin - ECM (31.3%) and arthritis (25.0%)tages ofxodes ricinuswhich are likely to be overlooked.

Table 4. Mean values of absorbance in seropositive patients by type of antibodies and diagnoses.

ECM Arthritis Neuroborreliosis Others Not given
No Mean of No Mean of No Mean of No Mean of No Mean of
absorbance + S.D. absorbance + S.D. absorbance £+ S.D.  absorbance + S.D. absorbance + S.D.
1gG 6 0.490+0.29 10 1.945 +0.77 2 0.983+0.18 9 0.944+092 6 0.898 +0.29
IgM 11 0.754 £ 0.20 2 0.439 £0.0056 2 0.741+11 4 0.471+0.11 3 0.480+£0.11

1gG/IgM 3 0.330+10/701 +0.30 41.948 £0.56/0.589+0.17 1 0.694/0.515 0 0 1 0.529/0.256




174 Stefangikova A, Petko B, Rozicka I, ga]yové N, Ohlasova D

Some authors indicate a possible way of transmission byl1. Cimmino MA, Parisi M, Moggiana G, Accardo S: The pattern of

; ; ; ; fthritis in Italian patients with Lyme borreliosis: Vth Int Congress
contact infection, and through milk of infected cows [7, Sfj‘n Lyme BorreliosisBologne, June 19-22, 1994bstract 0013T.

35]. ) . 12. Cutler SJ, Wright DJM, Luckhurst VH: Simplified method for
In terms of the seasonal dynamics, an increase interpretation of immunoblots for lyme borreliosimmun Med
incidence was recorded in February, which might relate Wicrobiol 1993,6, 281-286.

: : : 3. Doutlik S, Hangil J, Kulkova H, Sjoldenberg B, Stiernstedt G: Is
!ate. mamf.eStatlonS .Of the disease. Subsequently, tlt]yele disease present also in Czechoslovakia?Lék Ces 1986,124,
incidence increased in May, followed by a decrease, a@§;6_1527.
repeatedly and gradually increased from August culminating14. Drgofiova M, Rehagek J: Prevalence of Lyme Borrelia in ticks in
in October. The seasonal dynamics of the disease Brtislava, Slovak RepubliCentr Eur J Publ HItH1995,3, 134-137.

humans is influenced by the activity of the ticks which 15 Gem L, Rouvunez E, Toutoungi LN, Godfroid E: Transmission
. . . . cycles ofBorrelia burgdorferisensu lato involvingxodes ricinusand
culminates and reaches its maximum twice a year, e.g.(ﬁa Ixodes hexagonusicks and the European hedgehdgrinaceus

spring and less so in autumn [34], and is also associaigbpaeusin suburban and urban areas in Switzerl&udia Parasitol

with various clinical manifestations and an incubatioA997.44,309-314. )
period [5] 16.Gern L, Hu CM, Kocianova E, Vyrostekova V, Rehacek J:
. . . . . Genetic diversity ofBorrelia burgdorferi sensu lato isolates obtained
As mentioned previously, serological diagnostics playgm ixodes ricinusticks collected in SlovakizEur J Epidemiol1999,

an important role in diagnosing Lyme borreliosis althougis, 665-669.

the diagnostic value of serological tests is still under 17. Glray gs, Eaf}l O,b Janetgki-Mittman Ck, S;eidn J, Glfjly E: Acqusition
; ; ; ; ; -~ ~ Of Borrelia burgdorferi by Ixodes ricinusticks fed on the European

dlSﬁUSSIOrr:. Thle l:ISEI of an. ak[))lproprlate antlgenhm teStmg’héggehogErinaceus europaeud.). Exper Appl Acarl994,18, 485-491.

We_ as t e relatively variable _response of the Orgam_sm 18. Grodzicki RL, Steere AC: Comparison of immunoblotting and

during different stages of the disease, are the most serigidgect enzyme-linked immunosorbent assay using different antigen

problems. In Slovakia, there is a need for using antigepigparations for diagnosing early Lyme disedsinfect Dis1988,157,

; ; 0-797.
prepared from borreliae that most frequently occur in tﬂ 19. Hanincova K, Kurtenbach K, Labuda M: BiodiversityBafrrelia

Euro_-Carpathian region [26]' Some Other_ Comparativd?urgdorferi sensu lato, agent of Lyme borreliosis in West Slovakia.
studies on humans [6, 24, 31] and on animals [25, 42}stracts of IX. Prowazkove Dni 12—13. October 2000, Komarno,
demonstrate better detection of antibodies when usifgpvakia 23.

; ; ; 0. Kmety E, Rehagek J, Vyrostekova V: Investigations of ticks for
geographically related strains, compared to geeraphlcqugzpresence dorrelia in Czechoslovakiazbl Bakt HygA 1986,263

distant strains dBorrelia burgdorferisensu lato. 468-470.
21. Kmety E, Rehagek J, Vyrostekova V, Kocidnova E, Guriova D:
Acknowledgement Studies on infestation of ticks wiBorrelia burgdorferiandFrancisella

) tularensisin SlovakiaBratisl Lek Listy1990,91, 251-266.
This work was supported by a grant from the grant agency for 22. Kontro$ova S: Epidemiological control reported of incidence
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