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Summary
OBJECTIVE: Using PubMed and manual search, we have reviewed the main papers published in English since 1990 on the
epidemiology of genital HVS infection
RESULTS: The seroprevalence of HSV-1 antibodies is extremely high (about 65-80%) in the general population, the higher rates are observed in the United States and in Africa. The seroprevalence for HSV-2 is about one-third, but still represents
a common condition. A clinical manifestation of genital Herpes is observed in only 30-50% of seropositive subjects. With
regards to the temporal trend, an increase has been observed in the prevalence for HSV-2 antibodies. In addition, the presence of HSV-1 antibodies has been associated with a minor risk of seroconversion for HSV-2. The frequency of seropositivity increases with age and is higher in women, in subjects with a history of sexually transmitted diseases or HIV infection.
CONCLUSIONS: HSV infection is a common condition, and its frequency increases with age.
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METHODS

Genital herpes has traditionally been considered
as an infection due to HSV-2. However, both HSV1 and -2 are currently recognised as etiological
agents of genital Herpes. This paper will address
the epidemiology of genital infection of Herpes
simplex, independently from its subtype.
Available data in literature in regards to frequency of the seroprevalence and clinical infection and
the principal risk factors for the infection were analyzed.
Finally, epidemiological data will be discussed
briefly on the frequency and risk determinants of
the recurrent disease, and on the frequency of HSV
infection in pregnancy.

Using PubMed and manual search, we examined
the main papers published in English since 1990
on the epidemiology of genital HVS infection
(using “herpesa virus simplex” in combination with
“epidemiology” and “risk factors” as search conditions). The available articles had to meet predefined inclusion criteria: they had to be cross sectional, case-control or cohort studies.
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Introduction

RESULTS
Frequency of HSV infection
A primary infection is represented by serocon-
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Incidence of seroconversion
Few studies have assessed the incidence of HSV
infection, namely the frequency of new cases of
positivity for antibodies in one year. In general it
is estimated that the incidence varies from 5 to 20
cases of seroconversion for every 100 seronegative subjects per year in countries with a high prevalence, such as Northern Europe and USA.[4]
The main study regarding seroconversion was conducted in USA by the Chiron HSV Vaccine Study Group in 2393 sexually-active subjects who
were seronegative for HSV-2 at study initiation,
and 1508 of which where seropositive for HSV1.[5] In this study the incidence rate of HSV-2 seroconversion was 5,1/100 subjects per year. The
corresponding value for HSV-1 infection was
1,6/100 subjects per year.
In Italy Suligoi and coworkers [6] have recently conducted a study on the seroincidence and
seroprevalence in adolescents. This longitudinal study recruited 345 adolescents. In the
study, at 11 years of age the seroprevalence of
HSV-1 infection was 51.6% and that of HSV2 was 2.6%. At 17 years of age such values were
61.4% and 4.9%, respectively. The incidence of
seroconversion was 1,6 per 100 subjects per year
for HSV-1 and 0.4 per 100 subjects for l’HSV2.
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version of a HSV-seronegative subject to seropositive status, i.e. the development of specific
HSV antibodies. The prevalence of contact with
the virus in the population can be therefore assessed
by estimating the frequency of subjects with
specific HSV antibodies.
The presence of HSV-1 or -2 antibodies implies
that the subject has come in contact with the virus, but it does not necessarily mean that him/her
have a positive clinical history of genital Herpes.
In fact, seroprevalence indicates the frequency in
the population of subjects with antibodies, whereas prevalence of clinical infection suggests a clinical history.
Table 1 shows the results of selected studies conducted in different populations regarding seroprevalence of HSV-1 and HSV-2 antibodies.
Overall, the prevalence of HSV-1 antibodies in the
population is about 65-80%, whereas the prevalence of HSV-2 antibodies is 20-30%. In general,
the higher rates are seen in Africa and United States.
In regards to the temporal trend of seroprevalence for HSV infection, some studies showed the prevalence for HSV-1 antibodies has been stationary in the last 15-20 years. On the other hand there is an increase in the prevalence of HSV-2 antibodies [1-3].
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Table 1. Frequency of subjects with specific antibodies for HSV viruses in the general population.
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Recurrent disease and frequency
of viral shedding
The frequency and severity of recurrent disease is
extremely variable in each subject. Some develop
numerous symptomatic episodes during the course of a year, while others only do occasionally.
More in general, the frequency of relapses tend to
decrease as time passes since infection.[14]
Sporadic data are available on the frequency of
shedding in asymptomatic subjects.[15] In a study conducted on 79 men, the subclinical shedding
rate was 2.2%. The shedding rate was higher in
subjects with HSV-2 infection than in those with
HSV-1 infection (Odds ratio 4.4, 95% CI 1.215.3).[16] A subsequent study conducted by the
same research group on 110 women with a history
of genital Herpes demonstrated that subclinical
shedding is extremely common, as it is present in
about 2 in 100 days, as well as in one-third of days
during reactivation of the virus. In addition, women with a higher frequency of relapse had a higher frequency of subclinical shedding.[17] Similar
overall estimates were reported in a study conducted in 30 HSV-2 positive subjects.[18]
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HSV-1 and HSV-2 as a cause
of genital Herpes
HSV-2 is generally rejected as cause of gestional
herpes.[7] However, the results displayed in the
Table 2, which are available in literature.[8]
show how HSV-1 represents a percentually important cause of genital infection in countries of
Northern Europe and USA, whereas it is less relevant in Asia. For instance, a study conducted in
Sweden in 1995 and 1999 on 108 subjects with a
primary clinically-manifest herpetic genital infection demonstrated a frequency of HSV-1 of
44%. [9] On the other hand, a study conducted in
Thailand showed a frequency of HSV-1 of 19%
in cases of genital Herpes [10]. Some data suggest
an increase in the last years of the frequency of

HSV-1 as a cause of genital Herpes, especially in
Northern Europe, USA and Australia.[8, 11, 12]
For example, a study conducted in Wisconsin, USA
on college students showed HSV-1 to be the cause for genital Herpes in 31% of cases in 1978, whereas it was found in 78% of cases in 2001.[13]
Such developments indicate that today type 1 and
2 of HSV may both represent a frequent cause of
genital Herpes.

te

Frequency of clinical history
of genital Herpes
Seroconversion is not always associated with clinical manifestation of the disease and therefore the
prevalence (and incidence) of a history for clinical genital Herpes is lower than that of the seroprevalence for HSV-1 and -2 antibodies.
In general, clinical manifestations appear in 2550% of genital infections of HSV-1 and -2.[5] A
prospective study conducted in USA by the Chiron HSV Vaccine Study Group reported relevant
data on the incidence of clinically-manifest disease
in case of HSV-1 and -2 infection.[5] In this study, the incidence of clinical genital Herpes was
about 1/100 subjects per year and the frequency
of symptomatic disease was 57% of new infections.
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Table 2. Percentage of isolation of HSV-1 in clinical genital Herpes.
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History of sexually-transmitted diseases
Many studies have demonstrated that a history of
prior sexually-transmitted infections is associated
to a higher risk of seropositivity for HSV-1 and 2.[21-23] A similar consideration is gathered by

rn

Sex
Various studies have consistently demonstrated women to be more commonly infected by HSV than
men.[20, 21] Such difference is most evident for
HSV-2 infection. Seroprevalence for HSV-1 antibodies in women is about 30-40% higher than
in men, and is double when considering HSV-2.
Furthermore, in regards to the clinical history of
genital Herpes, the risk of symptomatic disease in

women is about double that in men. It is widely
recognised that women are at higher risk due to
the wider surface of genital mucosa. Similar
considerations have been reported to explain
also the higher risk of sexual infection from HIV
in women than in men, during sexual vaginal intercourse. It may likewise be that hormonal factors may take part. Hormonal changes occurring
in women throughout the menstrual cycle could
decrease local immune defence systems, facilitating the onset of infection. The use of oral contraceptives has also been suggested to increase the
risk of seroconversion. However, such data are limited and not always clear-cut.
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Risk factors
Age
The prevalence of seropositivity for HSV-1 and 2 infection increases with age. Such evidence has
been constantly reported in many populations.[19]
Similar observations also ensue from studies
conducted both in high as well as in low-risk populations for the infection.[20] In general, the rates of seroprevalence stabilize around 35 years of
age in women and 45 years in men.[4]
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Table 3. Frequency of subjects with specific antibodies for HSV in the female population referring to centres for sexuallytransmitted diseases (STD).
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Table 4. Frequency of subjects with specific antibodies for HSVs in the population of HIV-positive subjects.
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Herpes and Human Immunodeficiency
Virus (HIV)
The frequency of seroprevalence of HSV-1 and 2 are higher in HIV-positive subjects (see Table
4 for results of selected studies).
HSV and HIV are both sexually-acquired. It is
well-known that subjects with HSV are at higher
risk of HIV infection, especially in women.[20]
HIV-positive subjects have a higher risk of severe infection and of recurrent disease. In addition,
due to the decreased immune defence system, lesions in HIV-positive subjects are generally more
diffuse and may involve the rectal or uterine mucosa in women.

assessed.
An estimate of the incidence of seroconversion in
pregnancy originates from a wide prospective study conducted in USA. This study included 7046
pregnant women who were negative for HSV-1
and/or -2 at conception. Among those negative for
HSV-1 and -2 at the beginning of pregnancy, the
seroconversion rate for HSV-1 and -2 was 3.7/100
pregnancies, while in those positive for HSV-1 and
negative for HSV-2 the rate of seroconversion for
HSV-2 was 1.7/100 pregnancies.[26] Clinical
manifestations were observed in 34% women who
had a seroconversion during pregnancy. Nonetheless acquisition of infection near labour – which
is relevant for its neonatal risk – has been observed in only 9 of 94 women.

te

the finding of a higher frequency of seropositivity in subjects referring to centres for sexually-transmitted diseases (Table 3).
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Table 5. Frequency of specific antibodies for HSVs in the population of pregnant women.
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Presence of HSV-1 and -2 antibodies and risk
of infection with the other subtype of HSV
The presence of HSV-1 antibodies has been related to a lower risk of seroconversion for HSV2.[24] However, data in this regard are not congruous. Undoubtedly, in subjects who are positive for HSV-1 antibodies, a seroconversion for
HSV-2 develops less frequently into a clinical genital Herpes infection. When indeed it does manifest, the disease progresses in a mild form.[25]
HSV in pregnancy
Table 5 shows the seroprevalence for HSV-1 and
-2 in selected studies in pregnant women. The observed prevalence is altogether similar to that reported in the general population. The prevalence
of HSV-2 antibodies is indeed about 25%, with
marked differences according to the populations

Conclusions
When reviewing the epidemiological data regarding infection by genital Herpes, it should be emphasized that the seroprevalence of HSV-1 antibodies is extremely high (about 70-80%) in the general population. The seroprevalence for HSV-2
is about one-third, but still represents a common
condition. The importance of HSV infection relies on the fact that currently a relevant portion of
genital Herpes infection is due to HSV-1 and such
occurence is increasing progressively.
A clinical manifestation of genital Herpes is observed in only 30-50% of seropositive subjects, although the high risk of shedding which is present
even in the subclinical infection should compel the
public health organisation to take into consideration all seropositive subjects.
In regards to the temporal trend, an increase has
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been observed in the prevalence for HSV-2 antibodies. In addition, the presence of HSV-1 antibodies has been associated with a minor risk of seroconversion for HSV-2.
The frequency of seropositivity increases with age
and is higher in women, in subjects with a history of STD or HIV infection.
Finally, neonatal infection of HSV is a relevant
condition and a seroconversion in pregnancy can
be observed in women negative for both HSV-1
and -2 at onset of pregnancy in about 3-4/100 pregnancies, but the rate of an infection in proximity to labour seems much lower, this the use of universal prenatal herpes screening in still controversial. [27]
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