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The prevalence of herpes simplex virus (HSV) type-
specific IgG was determined in sera taken in 1999
to 2006 from 1,100 children aged 0-18 years, 800
blood donors and 200 pregnant women in Thuringia,
Germany, using tests based on the HSV glycoproteins
(g) gG. By the age of 10-12 years, HSV-1 IgG preva-
lence reached 57.3%, rising to 69.3% by the age of
16-18 years and to 78.0% by the age of 28-30 years.
Between 2.7% and 4.7% of the children aged up to 15
years had HSV-2 antibodies, increasing to 7.3% at the
age of 16-18 years and to 13.6% among adults. The
prevalence of HSV-1 antibodies among girls was sig-
nificantly lower than among boys and a significantly
higher prevalence of HSV-2 IgG in women than in men
was detected. The reduced incidence of HSV-1 infec-
tions during childhood, especially in girls, has to be
followed up since a higher number of primary HSV-2
infections may result. Between 2.7% and 4.7% of all
children tested seemed to acquire HSV-2 by intrauter-
ine or neonatal infection. We also compared the use of
gG-1 with gC-1: the agreement of 97.2% between the
two ELISAs suggests that gG-1 and gC-1 can be consid-
ered equivalent antigenic targets.

Introduction

Herpes simplex virus (HSV) is one of the most common
pathogens affecting humans: it can remain latent life-
long in sensory ganglia and can be reactivated periodi-
cally. Infections may result in substantial physical and
psychological morbidity. There are two types, HSV-1
and HSV-2, which differ not only genetically but also
in the principal route of transmission, the body site
predominantly affected, seroprevalence and rate of
reactivation [1]. Both types are mainly transmitted by
direct contact. In HSV-1 infection, the body above the
waist is predominantly affected; in HSV-2, it is mainly
below the waist. For HSV-1, primary infections occur
mostly during infancy and childhood, after maternal
antibodies have disappeared in the first year of life. In
contrast, HSV-2 mainly affects adolescents and adults.
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Excretion of the virus from herpetic lesions (mainly lips
and genitals) in symptomatic people with recurrent
infections and excretion of the virus in the saliva and
genitals of asymptomatic people are regarded as the
most important source of the virus [2].

Unlike HSV-1, HSV-2 is predominantly acquired through
sexual activity [3] and causes the great majority of
genital herpes [4]. In persons with past primary HSV-1
infection, the risk of acquiring HSV-2 is probably
reduced since most antibodies cross-react between
HSV-1 and HSV-2 [5]. Although no clinical signs can be
recognised in many people with HSV-2 infections, as is
also the case for HSV-1 infections, asymptomatic peo-
ple can shed the virus, and thus there is a substantial
risk of viral transmission to their sexual partners [6].
Even though the risk of vertical viral transmission is
lower than that for acquiring primary infection, recur-
rent genital herpes must be regarded as the most
common cause of neonatal infections [7]: up to 85%
of neonatal herpes infections are caused by HSV-2 [8],
which are associated with a poor prognosis [9].

HSV type-specific seroprevalence has been exten-
sively studied in many countries all over the world.
Seroprevalence rates of HSV-1 of between 50% and
85% or more have been shown in adults from devel-
oped countries, such as Germany, Spain and Norway,
in the last two decades [3,10]. For HSV-2, seropreva-
lence varied as a function of age, sex, number of life-
time sexual partners and socio-economic status [3,10].
In Germany, the prevalence of HSV-1 IgG antibodies
reached levels of more than 90% in adults during 1996
to 1998, whereas about 15% of adults possessed IgG
antibodies to HSV-2 [10]. Further studies revealed that
the prevalence of antibodies to both HSV types has not
changed over the last two to three decades in Germany
[11]. However, only a few studies have analysed the
time of HSV seroconversion during infancy, childhood
and adolescence. In particular, little is known about the



seroprevalence of HSV-2 in children: seroprevalence
in childhood is often used to estimate the incidence
of intrauterine and neonatal HSV-2 infections. Recent
studies have shown that nearly one third of children in
Sweden [12] have been infected with HSV-1 and there is
a gradual development of antibodies throughout child-
hood [3,12]. In contrast, HSV-2 antibodies have been
reported to appear generally after sexual debut [3,13].

The envelope glycoproteins (g) G of HSV-1 (gG-1) and
HSV-2 (gG-2) are known to be type-specific antigens
[14] and have been used in nearly all conclusive HSV-1
and HSV-2 seroprevalence studies [3]. Recently, gC-1
was shown to be an equivalent antigenic target for
type-specific diagnosis of HSV-1 infections [15].

As there are few data on the prevalence of HSV anti-
bodies in Germany, we carried out a seroepidemiologi-
cal study to determine the HSV-1 and HSV-2 antibody
prevalence in children, adults and pregnant women in
the German federal state of Thuringia. For detection of
HSV-1-specific antibodies, results from two enzyme-
linked immunosorbent assays (ELISAs) based on the
detection of gG-1 or gC-1 were compared for 2,100
serum samples collected during 1999 to 2006.

Methods

Patients and serum samples

In this study, 1,100 sera from infants, children and
adolescents aged o to 18 years, (hereafter referred to
as children aged o to 18 years), 800 sera from blood
donors aged 19 to 30 years and 200 pregnant women
aged between 17 and 40 years were included. These
samples had been taken for routine serological tests,
for example, medical check-ups or determination of
immune status, during 1999 to 2006. For all people
whose samples were included, the clinical or labora-
tory data did not indicate the presence of infectious
diseases.

For the blood donors and pregnant women, informed
oral consent for use of their sera was obtained. For
children aged up to 18 years, consent was not sought.
According to the Central Ethical Committee of Germany
[16], when residual samples are used for research
studies, patient consent is not required in exceptional
cases and the effort needed to obtain the consent is
not justifiable. In addition, the Ethical Committee of
the University of Jena, Germany, approved the study.

Samples from those aged 18 years or under lived in
Erfurt, the capital of Thuringia, and its rural surround-
ings. A total of 844 (76.7%) of the 1,100 whose samples
were selected were healthy and 256 (23.3%) had adi-
posity or growth disorders. The anonymised samples
were selected by block randomisation from remainders
of sera that had been submitted to the laboratory dur-
ing 1999 to 2006 (770 sera from 1999 to 2000 and 330
sera between 2001 and 2006).

Anonymised sera from the blood donors were selected
by block randomisation during 1999 and 2000 from
healthy donors living in the region of Erfurt.

Serum samples from the pregnant women were taken
from those who delivered at their local district hospital
(in Thuringia) between January 1999 and January 2000.
The women were enrolled consecutively in the study.
All were healthy and routine laboratory parameters
were normal.

Testing of sera

Sera were stored in aliquots at —20 °C without inter-
ruption until tested for antibodies to HSV-1 and HSV-2.
All sera were brought to room temperature immediately
before the test was carried out.

Antibody testing was carried out blindly in groups of
90 serum samples. Sera were tested in parallel using
HerpeSelect 1 ELISA 1gG (Focus Diagnostics, United
States), which uses gG-1, and Anti-HSV-1-gC1-ELISA IgG
(Euroimmun, Germany) for determination of HSV-1 IgG,
as well as HerpeSelect 2 ELISA IgG (Focus Diagnostics,
United States) for determination of HSV-2 1gG.

All samples with discordant results in the gG-1 and
gC-1 ELISAs were retested twice and the most frequent
result (including the original test result) was accepted.

All samples with equivocal results in the gG-1 and gC-1
ELISAs were retested twice. All samples that still gave
equivocal results in the gG-1 ELISA after retesting were
assessed using immunoblot recomLine HSV-1 & HSV-2
IgG (Mikrogen, Germany).

All sera with equivocal results in the HSV-2 ELISA were
retested twice. Those that still gave equivocal results
after retesting were analysed using immunoblot recom-
Line HSV-1 & HSV-2 IgG, as were all sera that were
positive, to avoid false-positive results, as results from
other studies suggests that HSV-2 ELISAs may results
in false-positive results [17].

ELISAs

The HerpeSelect 1 ELISA IgG and HerpeSelect 2 ELISA,
which have been licensed by the United States Food
and Drug Administration, use recombinant gG-1 and
gG-2 antigens, respectively. The sensitivity and specif-
icity of these ELISAs for samples from sexually active
adults have been shown to be 91.2% (HSV-1) to 96.1%
(HSV-2) and 92.3% (HSV-1) to 97% (HSV-2) [18,19]. All
tests were carried out manually. Samples were consid-
ered positive if the index value was greater than 1.1.
Negative samples had an index value of less than 0.9
and those with index values between 0.9 and 1.1 were
considered equivocal. Seroprevalence was calculated
only on the basis of the ELISAs using gG-1 and gG-2
and the retest results using an immunoblot assay,
where appropriate.
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The Anti-HSV-1-gC1-ELISA 1gG uses affinity chromatog-
raphy-purified gC1 isolated from HSV-1 [15]. Testing of
sera was carried out manually. A standard curve based
on the extinction values of three calibration sera con-
taining 2, 20 or 200 relative units (RU) per mL was used
to the calculate results. Samples with a cut-off value
of 22 RU/mL or higher were considered positive, 16—22
RU/mL equivocal and below 16 RU/mL negative. On
the basis of the results, we analysed the agreement
between the gG-1 and gC-1 ELISAs.

Immunoblot assay

The immunoblot assay recomLine HSV-1 & HSV-2 IgG
is based on nitrocellulose membranes blotted with
purified recombinant gG-1 and gG-2 as well as with
proteins common to both types of HSV. The test was
performed manually. According to the manufacturers
[20], the HSV-1 assay has been shown to have 99% (in
routine diagnostic samples) to 100% (in samples from
blood donors) sensitivity and 88.7% (routine diagnos-
tics) to 94.6% (blood donors) specificity. For the HSV-2
immunoblot, the sensitivity was given as 75.0% (blood
donors) to 93.8% (routine diagnostics) and the spe-
cificity as 92.5% (routine diagnostics) to 100% (blood
donors).

Statistical analysis

A sample size of about 150 subjects per pre-specified
age group was planned to assure that a two-sided
95% confidence interval (Cl) for the prevalence of HSV

TABLE 1

antibodies would extend at most 8% from the observed
value for a prevalence range of 5-95%.

Antibody prevalence was calculated using the number
of seropositive cases divided by the number of all sub-
jects tested. Assuming a binominal distribution, the
two-sided exact 95% Cl was calculated.

Differences in antibody prevalence between the sexes,
age groups as well as between pregnant women and
female blood donors were evaluated by logistic regres-
sion odds ratios based on Wald statistics. The level of
significance was o0.05 (two-sided). We used SAS V9.2
software for statistical analyses.

The amount of agreement between gG-1 and gC-1
ELISAs was computed using the number of sera with
concordant results divided by the number of sera
tested.

Results

Prevalence of HSV-1 IgG

Data on the prevalence of IgG antibodies against HSV-1
in the samples tested are shown in Table 1. In the chil-
dren aged 0-18 years tested, the overall prevalence of
antibodies against HSV-1 was 47.6% (95% Cl: 44.6—
50.6). During the first year of life, the prevalence was
48.0% (95% Cl: 40.9-55.2). It then fell to 19.3% (95%
Cl: 13.3-26.6) among those aged 2-3 years. The preva-
lence increased to 39.3% (95% Cl: 31.5—47.6) among the

Prevalence of IgG antibodies against HSV-1 in children (aged 0-18 years), adults (blood donors aged 19-30 years) and
pregnant women (aged 17-40 years), Thuringia, Germany, 1999-2006 (n=2,100)

Male

Number of
positive samples/
total number

Age group in years

Percentage
(CLy )

Number of
positive samples/
total number

Female Male and female

Number of
positive samples/
total number

Percentage
(95% ClI)

Percentage
(95% C)

Infants, children and adolescents

0-1 63/116 54.3 (44.8-63.6) 33/84 39.3 (28.8-50.5) 96/200 48.0 (40.9-55.2)
2-3 23/90 25.6 (16.9-35.8) 6/60 10.0 (3.8-20.5) 29/150 19.3 (13.3-26.6)
4-6 26/78 33.3 (23.1-44.9) 33/72 45.8 (34.0-58.0) 59/150 39.3 (31.5-47.6)
7-9 43/84 51.2 (40.0-62.3) 24/66 36.4 (24.9-49.1) 67/150 44.7 (36.6-53.0)
10-12 40/64 62.5 (49.5-74.3) 46/86 53.5 (42.4-64.3) 86/150 57.3 (49.0-65.4)
13-15 46/84 54.8 (43.5-65.7) 37/66 56.1(43.3-68.3) 83/150 55.3 (47.0-63.4)
16-18 42/61 68.9 (55.7-80.1) 62/89 69.7 (59.0-79.0) 104/150 69.3 (61.3-76.6)
Total 283/577 49.0 (44.9-53.2) 241/523 46.1 (41.7-50.5) 524/1,100 47.6 (44.6-50.6)
Adults (blood donors)

19-21 45/67 67.2 (54.6-78.2) 90/133 67.7 (59.0-75.5) 135/200 67.5 (60.5-73.9)
22-24 66/90 73.3 (63.0-82.1) 92/110 83.6 (75.4-90.0) 158/200 79.0 (72.7-84.4)
25-27 70/100 70.0 (60.0-78.8) 74/100 74.0 (64.3-82.3) 144/200 72.0 (65.2-78.1)
28-30 76/97 78.4 (68.8-86.1) 80/103 77.7 (68.4-85.3) 156/200 78.0 (71.6-83.5)
Total 257/354 72.6 (67.6-77.2) 336/446 75-3 (71.1-79.3) 593/800 741 (70.9-77.1)
Pregnant women

17-40

Total - - 164/200 82.0 (76.0-87.1) - -

HSV: herpes simplex virus.
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4—-6 year-olds, to 44.7% (95% Cl: 36.6—53.0) among
the 7-9 year-olds and to 57.3% (95% Cl: 49.0-65.4)
among the 10-12 year-olds. In adolescents aged 13-15
years, 55.3% (95% Cl: 47.0-63.4) had been infected; in
the16-18 year-olds, the prevalence was 69.3% (95%
Cl: 61.3-76.6).

The Figure shows the age- and sex-specific prevalence
of HSV-1 IgG in the children and adults (blood donors)
tested.

Among the blood donors tested, the overall prevalence
of HSV-1 1gG antibodies was 74.1% (95% Cl: 70.9-77.1).
Among those aged 19—21 years, it was 67.5% (95% Cl:
60.5-73.9) and increased to values between 72% (95%:
65.2-78.1) and 79.0% (95% Cl: 72.7-84.4) among the
22-30 year-olds.

In the pregnant women tested, the prevalence of HSV-1
IgG was 82.0% (95% Cl: 76.0-87.1).

Statistical analysis demonstrated significantly lower
prevalence of HSV-1 antibodies in children up to the
age of 15 years in comparison with that of the blood
donors (p<o0.001). Adjusted for age, the prevalence of
HSV-1 antibodies among girls aged between o and 18
years was significantly lower than among boys of the
same age (p=0.039).

Prevalence of HSV-2 IgG

The prevalence of antibodies against HSV-2 in the sam-
ples tested is shown in Table 2. In the children tested,
the overall prevalence was 4.2% (95% Cl: 3.1-5.5). In
the first year of life, the prevalence was 4.5% (95% Cl:
2.1-8.4). In children aged 2-3 years up to those aged
13-15 years, the lowest value of 2.7% (95% Cl: 0.7-6.7)

FIGURE

Age- and sex-specific prevalence of IgG antibodies against
HSV-1 and HSV-2 in children (aged 0-18 years) and adults
(blood donors aged 19-30 years), Thuringia, Germany,
1999-2006, (n=1,900)

100 — Male

9% — Female
80
70
60
50

40

IgG prevalence (%)

30
20

10

0-1 2-3 4-6 7-9 10-12 13-15 16-18 19-21 22-24 25-27 28-30
Age (years)

HSV: herpes simplex virus.

The bars show the 95% confidence intervals for the point
estimates.

was seen in those aged 10-15 years and the highest,
4.7% (95% Cl: 1.9-9.4), in those aged 7—9 years. The
prevalence increased to 7.3% (95% Cl: 3.7-12.7) among
the 16—18 year-olds and to values between 10.0% (95%
Cl: 6.2-15.0) and 17.5% (95% Cl: 12.5-23.5) among the
19-30 year-old blood donors, with the lowest value in
those aged 22—-24 years and the highest in those aged
25-27 years. The age- and sex-specific prevalence of
HSV-2 1gG in the children and adults (blood donors)
tested is shown in the Figure.

The overall prevalence of HSV-2 1gG was 13.6% (95%
Cl: 11.3-16.2) in the blood donors and 18.0% (95% Cl:
12.9—24.0) in the pregnant women.

Of 191 people who were found to be HSV-2 positive 147
(77.0%) were coinfected with HSV-1. Only 8/46 (5/26
female and 3/20 male) children 0-18 years, 26/109
(15/71 female and 11/38 male) blood donors and 10/36
pregnant women were seropositive for HSV-2 alone
(data not shown).

Statistical analysis revealed a significantly lower prev-
alence of HSV-2 IgG in the children (0—18 years) com-
pared with adults (blood donors) (p<o.001). Adjusted
for age, a significantly higher prevalence of HSV-2 IgG
in women than in men was detected (p=0.021).

Agreement between the HSV-1 gG-1 and

gC-1 ELISAs

Table 3 shows the results of retesting sera that gave
discordant or equivocal results using the two HSV-1
ELISAs.

Of the 2,100 sera tested in this study, 71 showed equiv-
ocal results in either of the HSV-1 ELISAs after having
been repeated twice and were excluded from the com-
parison of both ELISAs. There was an overall agree-
ment of 97.2% (1,973/2,029) between the results of the
gG-1 and gC-1 ELISAs.

When age groups were compared, the agreement
between both tests was 95.6% (177/185) in infants aged
0-1 year, 96.7% (421/435) in children aged 2-9 years,
96.8% (424/438) in those aged 10-18 years, 97.9%
(759/775) in the blood donors and 98.0% (192/196) in
the pregnant women.

Of the 40 sera that gave equivocal results in the HSV-1
gG-1 ELISA after having been repeated twice, 37 were
negative by immunoblot assay.

Retesting of sera in the HSV-2 ELISA

Of the 32 sera that gave equivocal results in the HSV-2
gG ELISA, after having been repeated twice, 28 were
negative by immunoblot assay (Table 3).

After retesting of sera that were positive in the HSV-2

gG-2 ELISA (n=201), 191 (95%) were also positive in the
HSV-2 immunoblot.
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Discussion

Seroprevalence studies of HSV-1 and HSV-2 are vital for
a better understanding of the public health importance
of disease due to HSV. In this study, we were particu-
larly interested in determining the HSV seroprevalence
of children up to the age of 18 years, since there is little
known about this. However, a limitation of the study is
that the collection of sera over a seven-year period may
mask changes in seroepidemiology.

TABLE 2

As expected, the prevalence of antibodies against
HSV-1 and HSV-2 was significantly lower in children
and adolescents than in adults; however, for HSV-1,
this concerned children only up to the age of 15 years.
After the disappearance of maternal antibodies in the
first year of life, there was an increase in HSV-1 IgG
prevalence to 20% by the age of 2—3 years, to 40% by
4—6 years, to almost 60% by 10-12 years, to 70% by
16-18 years and to about 80% by the age of 28-30
years. These data add to previous findings from the

Prevalence of IgG antibodies against HSV-2 in children (aged 0-18 years), adults (blood donors aged 19-30 years) and
pregnant women (aged 17-40 years), Thuringia, Germany, 1999-2006 (n=2,100)

Male Female Male and female
Age group in years 'N.umber s Percentage 'N'umber i Percentage .N.umber ol Percentage
positive samples/ (95% CI) positive samples/ (95% CI) positive samples/ (95% CI)
total number total number total number
Infants, children and adolescents
0-1 4/116 3.4 (0.9-8.6) 5/84 6.0 (2.0-13.3) 9/200 4.5 (2.1-8.4)
2-3 4/90 4.4(1.2-11.0) 2/60 3.3 (0.4-11.5) 6/150 4.0 (1.5-8.5)
4-6 4/78 5.1(1.4-12.6) 1/72 1.4 (0.0-7.5) 5/150 3.3 (1.1-7.6)
7-9 3/84 3.6 (0.7-10.1) 4/66 6.1(1.7-14.8) 7/150 4.7 (1.9-9.4)
10-12 1/64 1.6 (0.0-8.4) 3/86 3.5 (0.7-9.9) 4/150 2.7 (0.7-6.7)
13-15 3/84 3.6 (0.7-10.1) 1/66 1.5 (0.0-8.2) 4/150 2.7 (0.7-6.7)
16-18 1/61 1.6 (0.0-8.8) 10/89 11.2 (5.5-19.7) 11/150 7.3 (3.7-12.7)
Total 20/577 3.5 (2.1-5.3) 26/523 5.0 (3.3-7.2) 46/1,100 4.2 (3.1-5.5)
Adults (blood donors)
19-21 5/67 7.5 (2.5-16.6) 19/133 14.3 (8.8-21.4) 24/200 12.0 (7.8-17.3)
22-24 9/90 10.0 (4.7-18.1) 11/110 10.0 (5.1-17.2) 20/200 10.0 (6.2-15.0)
25-27 15/100 15.0 (8.6-23.5) 20/100 20.0 (12.7-29.2) 35/200 17.5 (12.5-23.5)
28-30 9/97 9.3 (4.3-16.9) 21/103 20.4 (13.1-29.5) 30/200 15.0 (10.4-20.7)
Total 38/354 10.7 (7.7-14.4) 71/446 15.9 (12.6-19.7) 109/800 13.6 (11.3-16.2)
Pregnant women
17-40
Total - - 36/200 18.0 (12.9-24.0) - -

HSV: herpes simplex virus.

TABLE 3

Retesting of sera with discordant or equivocal results in HSV-1 and HSV-2 ELISAs, Thuringia, Germany, 1999-2006

Type of result

Number of sera?

HSV-1 (gG-1 and gC-1) HSV-2 (gG-2)
Discordant
Discordant results between the gG-1 and gC-1 ELISAs (initial test) 133/2,100 -
Discordant results between the gG-1 and gC-1 ELISAs after repeating the ELISAs twice 124/133 -

Equivocal

Equivocal results in the intial ELISA

HSV-1 gG-1 only

40/2,100

32/2,100

Equivocal results in the ELISA after repeating the ELISA twice

40/40

32/32

Results after retesting by immunoblot assay

3/40 positive
37/40 negative

4/32 positive
28/32 negative

ELISA: enzyme-linked immunosorbent assay; g: glycoprotein; HSV: herpes simplex virus.
2 Number of sera with the relevant results. A total of 2,100 were initially tested.

www.eurosurveillance.org



German population, using a relatively small number of
sera from infants, children and adolescents [10].

A considerable delay of HSV-1 infection during child-
hood has been reported from Finland, where only 17%
of children at the age of eight years had antibodies to
HSV-1 [21]. Surprisingly, the prevalence of HSV-1 anti-
bodies among girls was lower than among boys in our
study. Most studies have not shown significant dif-
ferences between girls and boys. Our findings are in
contrast to the study from Davidovici et al., which dem-
onstrated significantly higher HSV-1 seroprevalence
in females aged 10-19 years in Israel [22]. In keeping
with the findings from Israel, our study suggests that
HSV-1 infection is being acquired later in life. This is in
contrast to data from the data from the United States,
where 68% of the population aged over 12 years had
HSV-1 antibodies [23], The overall age-specific HSV
seroprevalence rates in childhood obtained from Brazil
are 1.5 times higher [24] and the figures from Tanzania
are two to three times higher [25] than in this study,
from one part of Germany. This variation might reflect
regional sex-specific differences in exposure to the
virus. Since previous infection with HSV-1 may protect
against HSV-2 infection or attenuate the severity of
disease, lower antibody prevalence among girls may
result in a higher number of primary HSV-2 infections
that are mostly localised in the genital tract in sexually
active individuals. Hence, a reduced incidence of HSV-1
infections during childhood and adolescence, espe-
cially in girls, has to be followed up in further HSV-1
seroprevalence studies.

A low prevalence of HSV-2 antibodies of between 2.7%
and 4.7% was seen in children aged up to 15 years. In
those aged 16-18 years, the prevalence increased to
7.3%, indicating a rising incidence of primary HSV-2
infections, probably due to the start of sexual activity.
Our data suggest that between 2.7% and 4.7% of all
children seem to acquire HSV-2 antibodies in response
to intrauterine or neonatal infection. Such infections
may be clinically unapparent or not recognised clini-
cally [26]. It should not be forgotten, however, that
the low HSV-2 IgG prevalence might also be caused, at
least partially, by false-positive test results because
of the limited specificity of HSV-2 antibody tests [17].
A review of the literature suggests that the incidence
of neonatal diseases caused by both types of HSV
ranges widely, from 5 to 31 per 100,000 live births [27].
Relatively high prevalence rates of HSV-2 infection in
Tanzanian children suggest that non-sexual transmis-
sion of HSV-2 (e.g. person-to-person contact by fingers
and hands contaminated with the virus) might also be
a reason for HSV-2 seropositivity in childhood [25].

In our study, adults (blood donors) aged between 19
and 30 years had an HSV-2 seroprevalence of 13.6%.
There was a significantly higher prevalence of HSV-2-
specific antibodies among women (16%) than among
men (11%) and in pregnant women, the prevalence was
18%. However, the difference in prevalence between

pregnant women and female blood donors was statisti-
cally not significant. The seroprevalence data of HSV-2
in blood donors in this study are comparable with find-
ings from other parts of Germany [10]. The considera-
bly lower seroprevalence rate of 8.9% among pregnant
women from Stuttgart (Germany) [28] can only be inter-
preted in the context of the different serological meth-
ods used and differences between the populations
tested. These factors have also to be considered for the
interpretation of data from several countries, where
HSV-2 seroprevalence ranged from 4% (in England and
Wales) to 24% (in Bulgaria) [29].

Our finding of a higher seroprevalence of HSV-2 among
women than among men is in agreement with several
other studies [10,30,31]. This may result from the dif-
ferential role of sex on clinical presentation since men
appear to have a higher tendency of asymptomatic
HSV-2 infection [30]. In contrast, infected women are
more often symptomatic, which may stop them from
having sexual intercourse. This can lead to higher
rates of male to female viral transmission.

There is a strong consensus in the literature that tests
for HSV type-specific 1gG, such as immunoassays or
immunoblots that are based on gG-1 and gG-2, are
the most accurate for discriminating between infec-
tions with HSV-1 or HSV-2 in seroprevalence studies
and in serological diagnostics [32-34]. A recent study
revealed that gC-1 and gG-1 may be comparable anti-
genic targets for the serodiagnosis of HSV-1 infections
[15]. To our knowledge, the study presented here is
the first comprehensive serosurvey that includes both
gG-1- and gC-1-based ELISAs. The high level of agree-
ment between the gG-1 and the gC-1 ELISAs, in all age
groups, demonstrates a high degree of concordance
between reactivities against gG-1 and gC-1. Therefore,
the gC-1-specific ELISA appears to be an equivalent
alternative to gG-1 tests for the determination of type-
specific IgG antibodies against HSV-1.
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