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SUMMARY

Aim of the study was to investigate serological markers of selected sexually and blood transmitted infections (HBV, HCV, CMV, and Treponema
pallidum) in the group of pregnant women and in newborns of HIV-positive mothers in Slovakia.

lgG antibodies to CMV were found in 78 of 97 women, from them in 6 of 7 HIV-positive and in 72 of 90 HIV-negative persons. Occurrence of
HbsAg and HCV was significantly higher in the group of HIV-positive women (1/7 and 2/7) comparing to the HIV-negative one (4/90 and 0/92,
respectively). Antibodies to T.pallidum were found only in one HIV-negative woman from 92 women tested.

Five of seven children born to HIV-1 infected mothers were found HIV-1 negative, two children are still under control. Four of 7 newborns were
found anti-CMV IgG positive. Although one woman, IDU, was confirmed HbsAg and anti-HCV positive, vertical transmission of HBV and HCV to
her newborn was not observed by molecular-biological methods. Similarly, HCV antibodies were found in one more women and neither in her child
HCV infection was confirmed. In no one of mother — child pair’s antibodies to T.pallidum were observed.

Due to these findings strong attention should be paid to health education and prophylaxis of mother to child HIV and other STls transmission

in Slovakia.
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INTRODUCTION

Slovakia (SR) ranks among the countries with relatively low
HIV (human immunodeficiency virus) prevalence. From 1985
when the first case of HIV-infection was found in former Czecho-
slovakia till December 31 2004, 216 HIV-infected people were
found in Slovakia, out of them 78 were foreigners. From 138 Slo-
vak citizens 24 were women. According to the rules embedded in
the “Expert Guidelines for providing HIV prevention in SR (Ga-
zette of Slovak Ministry of Health 2000, part 6-9) pregnant wom-
en are voluntarily tested for antibodies to HIV (HIV-Ab) in the
first trimester of pregnancy and repeatedly one month before the
delivery. In Slovakia mandatory HIV testing of pregnant women
was provided only from 1991 to 1992. During this period no one
pregnant women was found HIV-positive. Later on from 1997 to
2003, 7 pregnant women were found HIV-1 positive in Slovakia.

High rates of STIs were reported where HIV epidemic spread
rapidly. Reports from earlier studies suggest that untreated STIs
that disrupt epithelial surfaces increase the efficiency of sexual
transmission of HIV. Therefore preventing, diagnosing and
treating of STIs are essential components of an effective HIV
prevention strategy. The seroprevalence of HIV and other sexually
and blood transmitted diseases in pregnant women differs from
country to country. For example in Greece 2.907% and 0.16% of
pregnant Greek women were tested positive for HbsAg and HCV,
respectively (1). In Northeast Italy the seroprevalence of HbsAg
was found to 1.0%, anti-HCV was 1.9%, and the prevalence of
anti-HIV was 0.3% (2). In Bali 1.9% and 0.04% of pregnant wo-
men were tested positive for HbsAg and HCV, respectively (3).
Similarly, low prevalence of HbsAg and antibodies to 7 pallidum
(0.4% and 0%) was observed in studies of pregnant women in
Salamanca, Spain (4).

Abbreviations: Ab - antibodies, AZT — Azidothymidine, AIDS — acquired immunodeficiency syndrome, ART - antiretroviral therapy, CDC — Center
for Disease Control, CMV - cytomegalovirus, HBV — hepatitis B virus, HCV — hepatitis C virus, HIV — human immunodeficiency virus, HSV — herpes
simplex virus, ND - not done, IDU — injecting drug use, IDUs - injecting drug users, PEP — post exposure prophylaxis, PCR - polymerase chain
reaction, p.o. — per os, STls — sexually transmitted infections, TPHA - Treponema pallidum hemagglutination assay
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Most of sexually transmitted infections could be also trans-
mitted vertically from mother to child. Daily more than 1600
newborns are infected by HIV from their mothers from all over
the world (5). Probability of HIV-vertical transmission differs
according to the geographical region. In EU to the end of 2003
2066 newborns became HIV-infected by mother-to child trans-
mission (6). From 1994 when antiretroviral therapy (ART) was
introduced into the prophylaxis of neonates of HIV-positive
mothers significant decrease of HIV-vertical transmission has
been observed in USA (to 3%), in Europe (to 5.4%) (7).

The aim of our study was to investigate the prevalence of sero-
logical markers of other sexually and blood transmitted infections
in the groups of HIV-negative and HIV-positive pregnant women
and newborns born to HIV-positive mothers in Slovakia.

MATERIALS AND METHODS

Patients: In the study blood samples of 97 pregnant women
and 7 newborns of HIV-1 positive mothers were collected at
the Department of Microbiology, Bratislava and in the National
Reference Center for HIV (NRC HIV/AIDS) in Bratislava in the
period of 2000-2004. Pregnant women were tested for HIV and
other infections in the 1st trimester of pregnancy. Five of seven
HIV-infected pregnant women (No. 2, 3,4, 5, 7) took antiretroviral
therapy from 28 weeks of expectancy (AZT 2 x 250 mg daily)
and AZT infusion during Caesarean section. HIV-status of two
of these women (No. 1 and No. 6) was known only soon after
the delivery therefore these women were not treated during the
pregnancy. After the delivery lactation of all women was stop-
ped. Post exposure prophylaxis of all newborns of HIV-positive
mothers (AZT / Lamivudin p. 0.) endured 6 weeks after birth and
breastfeeding was avoided.

Laboratory testing in pregnant women. Confirmation of HIV-
reactive serum samples was done by ELISA HIV-1/2 Ag/Ab test,
Western Blot HIV-1/2 and RT-PCR. HIV-positive women were
tested also for CMV IgG antibodies several times during the
pregnancy and at the 1st month after the delivery. Samples of
HIV-negative pregnant women were tested retrospectively for the
presence of hepatitis B surface antigen (HbsAg) and antibodies
against HCV, CMV, T. pallidum. Antibodies against HCV and T.
pallidum were tested only in 92 of 97 women, because of insuf-
ficient volume of sera collected from 5 HIV-negative women.

Laboratory testing in newborns: HIV testing of newborns of
HIV-positive mothers was performed twice a year after the deli-
very by ELISA HIV-1/2 Ag/Ab test, Western Blot HIV-1/2 and
RT-PCR. Confirmation of newborns” HIV status was completed
after 2 years of follow up using serological and molecular-biolo-
gical methods. Sera of newborns of HIV- positive mother were
screened for the presence of antibodies to HIV and other infections
at the 1st month after the delivery. Collection of blood of neonates
of HIV-negative mothers was not provided on Paediatric Clinics
therefore these samples were not available for testing.

Testing of serological markers: In the study only commercial
diagnostic kits were used for the serological diagnostic: For
screening testing of HIV Ag/Ab the ELISA tests GENSCREEN
PLUS HIV Ag-Ab (Bio-RAD) and ABBOTT HIV 1/2 gO EIA
(ABBOTT) were used. Samples with reactive results in scre-
ening testing were confirmed with Western Blot HIV Blot 2.2

(ABBOTT). Antibodies to HCV were tested with MONOLISA
anti-HCV PLUS Version 2 (BIO-RAD). For testing of acute HBV
infection Murex HBsAg Version 3 (ABBOTT) was used. CMV
1gG were tested by the use of ETI-CYTOK — G PLUS (DiaSorin).
Serological response to T.pallidum was tested by the test TPHA
200 (Newmarket Laboratories Ltd).

Testing of molecular biological markers: Following molecular
biological tests were used for the confirmatory testing of infectious
agents: Cobas Amplicor HIV-1 Monitor™ Test version 1.5 (Roche
Diagnostics Systems) RT-PCR was used for the confirmation of
HIV-reactive samples and samples of newborns of HIV-positive
mothers, Cobas Amplicor HCV RNA v. 2.0 (Roche Diagnostics
Systems) for the confirmation of presence of HCV in anti-HCV
positive samples.

RESULTS

Testing of serological markers of selected infections — HIV,
HBYV, HCV, CMV and T pallidum — was performed in the group
of 97 pregnant women, including 7 HIV-positive women. Seven
newborns of HIV-1 positive mothers were tested for the presence
of HBV, HIV and of antibodies to CMV, HCV and T pallidum
after the delivery. Following results were obtained by testing of
pregnant women (Table 1).

IgG antibodies to CMV were found in 78 ofall 97 women, in 6
of 7 HIV-1 positive and in 72 of 90 HIV-1/2 negative persons.

The presence of HBsAg was confirmed in 5 of 97 women
(5/97), in 1 of 7 HIV-1 positive and in 4 of 90 HIV-1/2 negative
women.

Two of 92 women were found IgM/IgG HCV-positive. Both
women belonged to the group of 7 HIV-1 positive persons, one
of them was dependent on injecting drug use (IDU). One of these
women was confirmed HCV positive by RNA-PCR. HCV testing
of the other woman (No. 6) with molecular-biological methods
was not done because of lack of her blood sample.

Antibodies to T.pallidum were found only in one HIV-1/2
negative women from all 92 women (85 HIV-1 negative and 7
HIV-1 positive) tested.

In this study prevalence of CMV IgG was found to be signifi-
cantly higher when compared to the prevalence of other serologi-
cal markers tested in pregnant women. Occurrence of HbsAg and
anti- HCV was significantly higher in the group of HIV-positive
women (14.3 % and 28.6 %) compared to the HIV-negative ones
(4.4 % and 0 %).

To conclude, in all tested persons low prevalence of HBV,
antibodies to HCV and T pallidum infection was found, while
prevalence of chronic CMV infection seemed to be relatively high
in comparison with other infections. Occurrence of HbsAg and
antibodies to HCV was found significantly higher in the group of
HIV-positive women compared to HIV-negative one.

After 2 years of follow up from the delivery 5 of 7 babies born
to HIV-1 infected mothers were confirmed HIV-1/2 negative. Con-
firmation of HIV status of one child (No. 7) is still not completed.
Women No. 6 and her child left Slovakia soon after the childbirth,
therefore further testing of this pair could not be done.

Seven pairs (HIV-1 positive mother and her HIV-1/2 negative
newborn) were tested for the presence HBsAg, CMV IgG, CMV
IgM, antibodies against HCV and T pallidum (Table 2). Six of 7

105



Table 1. Prevalence of HbsAg and antibodies to HCV, CMV and T.pallidum infection in pregnant women

HIV-1 positive Total No. of positive (%) No. of negative (%)
CMV (IgG) 7 6 85.7 1 14.3
HBsAg 7 1 143 6 85.7
HCV (Ab) 7 2 28.6 5 714
T.pallidum (Ab) 7 0 0 7 100
HIV-negative

CMV(IgG) 90 72 80.0 18 20.0
HBsAg 90 4 44 86 95.6
HCV (Ab) 85 0 0 85 100
T.pallidum (Ab) 85 1 12 84 98.8
Total tested

CMV (IgG) 97 78 81.4 19 19.6
HbsAg 97 5 5.2 92 94.8
HCV (IgG) 92 2 2.2 90 97.8
T.pallidum (IgG) 92 11 91 98.9

HIV-positive pregnant women and 4 from 7 newborns were found
positive for IgG antibodies to CMV. Women were tested several
times (during the pregnancy, before and soon after the delivery)
with negative results for CMV IgM.

One woman (No. 2) dependent on IDU was confirmed HbsAg
and HCV positive. Nevertheless vertical HBV mother to child
transmission was not confirmed in this pair. However, in this

newborn HCV antibodies were found, but HCV infection was not
confirmed by the use of HCV PCR. HCV antibodies were found
also in one woman (No. 6). This pair left Slovakia soon after the
delivery therefore diagnostic of vertical transmission of HIV
infection and other STI in this pair could not be completed.

Antibodies to T.pallidum were detected in none of mother
— child pair.

Table 2. Results of HIV and selected sexually and blood transmitted infections in HIV-positive mothers and their newborns

Person PEP Risk HIV HVB Cmv Cmv HCV HCV T. palladium

tested behav. (PCR) HBsAg (IgG) (lgm) (AB) (PCR) (TPHA)
Mother No.1 - - + - - - - - -
Newborn No.1 - - - - - - - - -
Mother No.2 + IDU + + + - + + -
Newborn No.2 + - - - + - + - -
Mother No.3 + - + - + - - - -
Newborn No.3 + - - - - - - - -
Mother No.4 + - + - + - - - -
Newborn No.4 + - - - + - - - -
Mother No.5 + - + - + - - - -
Newborn No.5 + - - - + - - - -
Mother No.6 - - + - + - + ND -
Newborn No.6 - - ND - + - - ND -
Mother No.7 + - + - - - - - -
Newbomn No.7 + - NK - - - - - -

PEP = postexposure prophylaxis, ND = not done, NK= not known, IDU = injecting drug usage, behav. = behaviour, Ab = antibodies, TPHA = Treponema pallidum hem-

agglutination assay, PCR = polymerase chain reaction
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DISCUSSION

Study of serological markers of HBV, HCV, CMV and
T.pallidum was accomplished in the group of 97 pregnant women,
including 7 HIV-positive, and subsequently in 7 babies born to
HIV-infected mothers. All studied infections can be transmitted
by sexual contact, by the blood and/or vertically from mother
to child.

Testing of other STI enables to predict the trend of long-term
asymptomatic HIV infection in the population. Infections with
cytomegalovirus are widespread among populations. In our stu-
dy the prevalence of [gG CMYV antibodies in all tested pregnant
women was also high. Our findings correlate with the results of
seroprevalence studies of CMV infection in the group of 31-40
years old women (79.1%) made in Madrid in 1999 (8) and in
pregnant women (83.9%) in Sapporo, Japan (9). Reactivation of
CMYV infection could be accompanied by the synthesis of IgM
antibodies (10). In our study all HIV-1 positive women were
investigated for CMV IgM several times during the pregnancy
and also soon after the delivery. In our study CMV reactivation
was not observed in any case.

Generally the prevalence of HCV infection in pregnant women
in Europe is bellow 2% (11). In our study seroprevalence of HCV
and HBsAg was low in pregnant women, too. Similarly, low
prevalence of HBsAg (6.2%) was observed in studies of pregnant
women in Sierra Leone (12). Significantly higher occurrence of
HbsAg positivity in our group of HIV-positive pregnant women
compared to HIV-negative one could be due to the risk behaviour
of HIV-positive women dependent on intravenous drug usage.
IDU belongs to high-risk behaviour linked to HIV and other sexu-
ally and blood transmitted infections. In our study simultaneous
appearance of HbsAg and HCV antibodies was observed in one
HIV-positive pregnant woman dependent on IDU.

During the last years the prevalence of syphilis worldwide
has been increasing (13). In our study positive result in TPHA
was found only in one of 92 tested women. Similarly low results
(1.3%) were observed in the group of young pregnant women in
Addis Abeba (14). In our study presence of IgG antibodies could
be due to the foregoing as well as recent T.pallidum infection.
Therefore additional tests should be performed in this person.

Slovakia belongs to the countries with relatively low HIV-pre-
valence. Because of small number of HIV-positive women tested
results of our study expressed in percentage could be burden with
areal mistake and more precise results can be shown only by real
numbers in tables.

In addition, in our study serological markers of selected sexual-
ly and blood transmitted infections were tested in newborns born
to HIV-infected mothers. All these infections could be transmitted
from mother to child via the placenta or perinataly (15). In our
study after two years of follow up 5 of 7 children were confirmed
HIV-1 negative by serological as well as molecular-biological
methods. One of HIV-negative children was born to mother who
did not take HIV mother to child prophylaxis either during the
pregnancy or during delivery. HIV-status of 2 children is not
known because one mother—child pair left Slovakia soon after
delivery and testing of the last born child was not finished by now.
In comparison with other countries the number of childbirths of
HIV-positive women is relatively small in SR. In 2003 estimated
630, 000 children worldwide became infected with HIV — the vast

majority of them during their mother’s pregnancy and delivery,
or as a results of breastfeeding (16).

In the world by now HIV, CMV and HBV vertical transmission
through breast-feeding has been documented (17). Risk for post-
natal transmission of HCV cannot be excluded but is likely to be
low for most of HCV infected women. In our study children born
to HIV-infected mothers were not breastfed therefore this type of
transmission of HIV and other infections was avoided.

HCYV is transmitted mainly parenterally. Generally, HCV
mother to child transmission is very rare and it appears in about
5% of women who are positive for viral RNA at the end of preg-
nancy (18). In our study antibodies to HCV were observed in two
HIV-1 infected mothers, but in no one HIV-negative pregnant
woman. One of these two women, dependent on IDU, was found
HbsAg positive, though her child was confirmed HBV negative.
It is assumed that mandatory vaccination of this child against
HBYV infection in 24 hours after the delivery could be the cause
of successful prophylaxis of HBV mother to child transmission.
RNA-PCR did not confirm vertical HCV infection in this child,
too, although mothers with high levels of HCV-RNA and co-
infected for HIV are documented to have risk factors for vertical
transmission of HCV (19). Increased risk of HCV transmission
is associated with parallel HIV infection in at least 15% (20). In
our study the other one women, HIV 1- and anti-HCV-positive,
left with her child Slovakia soon after the delivery therefore the
diagnostic of infections in this pair could not be completed.

CMV infection is the frequent congenital infection worldwide
with the incidence 0.3-2.2% of live births. In our study in 5 of 7
pregnant women and in 4 from 7 neonates [gG CMV antibodies
were found. However, testing of CMV antibodies did not reveal
acute infection in any mother — child pair. In spite of these
results other laboratory tools used in the diagnosis of neonates
are recommended (21).

T pallidum co-infection of HIV-positive women is also signi-
ficantly associated with vertical transmission of HIV-infection
(22). Investigation of vertical transmission of T.pallidum seemed
to be irrelevant in our study, because of negative results of TPHA
testing of all HIV-positive pregnant women.

In our study newborns of HIV-negative mothers could not be
tested because their sera were not available. Therefore compara-
tive study of seromarkers of other infections in the group of HIV-
positive vs. HIV-negative newborns could not be provided.

Due to all these findings strong attention should by paid to
health education and prophylaxis of mother to child HIV and
other STI transmission in Slovakia.
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