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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 HV Sinfection

RESULTS: The seroprevalence of HSV-1 antibodies is extremely high (ebout 65-80%) in the general population, the high-
er rates are observed in the United States and in Africa. The seroprevalence for HSV-2 isabout one-third, but till represents
acommon 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 pres-
ence of HSV-1 antibodies has been associated with a minor risk of seroconversion for HSV-2. The frequency of seroposi-
tivity increases with age and is higher in women, in subjects with a history of sexualy transmitted diseases or HIV infec-
tion.

CONCLUSIONS: HSV infection isacommon condition, and its frequency increases with age.

KEY WORDS: herpes virus simplex, epidemiciogy, risk factors, pregnancy.

I ntroduction

Genital herpes has traditionally been considered
as an infection dueto HSV-2. However, both HSV-
1 and -2 are currently recognised as etiological
agentsoi genital Herpes. This paper will address
the epidemiology of genital infection of Herpes
simplex, independently from its subtype.
Available datain literature in regardsto frequen-
cy of the seroprevalence and clinical infection and
the principal risk factorsfor the infection were ana-
lyzed.

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.

METHODS

Using PubMed and manual search, we examined
the main papers published in English since 1990
on the epidemiology of genital HVS infection
(using “herpesavirussimplex” in combination with
“epidemiology” and “risk factors’ as search con-
ditions). The available articles had to meet pre-
defined inclusion criteria: they had to be cross sec-
tional, case-control or cohort studies.

RESULTS

Frequency of HSV infection
A primary infection is represented by serocon-
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version of a HSV-seronegative subject to sero-
positive status, i.e. the development of specific
HSV antibodies. The prevalence of contact with
the virusin 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 vi-
rus, but it does not necessarily mean that him/her
have a positive clinical history of genital Herpes.
In fact, seroprevalenceindicatesthe frequency in
the population of subjects with antibodies, whe-
reas prevalence of clinical infection suggestsacli-
nical history.

Table 1 showsthe results of selected studies con-
ducted in different populations regarding sero-
prevalence of HSV-1 and HSV-2 antibodies.
Overdl, the prevalence of HSV-1 antibodiesin the
population is about 65-80%, whereas the preva-
lence of HSV-2 antibodiesis 20-30%. In generd,
the higher rates are seen in Africaand United Sta
tes.

In regards to the temporal trend of seroprevalen-
cefor HSV infection, some studies showed the pre-
valence for HSV-1 antibodies has been stationa
ry inthelast 15-20 years. On the other hand the-
reisan increase in the prevalence of HSV-2 an-
tibodies[1-3].

I ncidence of seroconversion

Few studies have assessed the incidence of HSV
infection, namely the frequency of new cases of
positivity for antibodiesin one year. In general it
is estimated that theincidence variesfrom 5to 20
cases of seroconversion for every 100 seronega-
tive subjects per year in countrieswith ahigh pre-
valence, such as Northern Europe and USA..[4]
The main study regarding seroconversion was con-
ducted in USA by the Chiron HSV Vaccine Stu-
dy Group in 2393 sexually-active subjects who
were seronegative for HSV-2 at study initiation,
and 1508 of which where seropositive for HSV-
1.[5] Inthisstudy the incidence rate of HSV-2 se-
roconversion 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 recen-
tly conducted a study on the seroincidence and
seroprevalence in adolescents. This longitudi-
na study recruited 345 adolescents. In the
study, at 11 years of age the seroprevalence of
HSV-1 infection was 51.6% and that of HSV-
2 was 2.6%. At 17 years of age such valueswere
61.4% and 4.9%, respectively. Theincidence of
seroconversion was 1,6 per 100 subjects per year
for HSV-1 and 0.4 per 100 subjectsfor I"'HSV-
2.

Table 1. Frequency of subjects with specific antibodies for HSV viruses in the general population.

88 BioMEDICAL STATISTICS AND CLINICAL EPIDEMIOLOGY 2010; 4 (2): 87-93



Frequency of clinical history

of genital Herpes

Seroconversion isnot always associated with cli-
nical manifestation of the disease and therefore the
prevalence (and incidence) of a history for clini-
cal genital Herpesis lower than that of the sero-
prevalence for HSV-1 and -2 antibodies.

In general, clinical manifestations appear in 25-
50% of genital infections of HSV-1 and -2.[5] A
prospective study conducted in USA by the Chi-
ron HSV Vaccine Study Group reported relevant
data on the incidence of clinically-manifest disease
in case of HSV-1 and -2 infection.[5] In thisstu-
dy, the incidence of clinical genital Herpes was
about 1/100 subjects per year and the frequency
of symptomatic disease was 57% of new infec-
tions.

HSV-1and HSV-2 asa cause

of genital Herpes

HSV-2 isgenerally 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 im-
portant cause of genital infection in countries of
Northern Europe and USA, whereasit islessre-
levant in Asia. For instance, astudy conducted in
Sweden in 1995 and 1999 on 108 subjects with a
primary clinicaly-manifest herpetic genital in-
fection demonstrated a frequericy 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

The epidemiology of genital herpes

HSV-1asacauseof genital Herpes, especidly in
Northern Europe, USA and Austraia[8, 11, 12]
For example, astudy conducted in Wisconsin, USA
on college students showed HSV-1 to be the cau-
sefor genital Herpesin 31% of casesin 1978, whe-
reas it was found in 78% of cases in 2001.[13]
Such developmentsindicate that today type 1 arid
2 of HSV may both represent afrequent cause of
genital Herpes.

Recurrent disease and frequency

of viral shedding

The frequency and severity of recurrent diseaseis
extremely variablein each subject. Some develop
numerous Ssymptometic episodes during the cour-
se of a year, while others only do occasionally.
Morein general, the frequency of relapsestend to
decrease as time passes since infection.[ 14]
Sporadic data are available on the frequency of
shedding in asymptomatic subjects.[15] In astu-
dy conducted on 79 men, the subclinica 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% Cl 1.2-
15.3).[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, asitispresentin
about 2in 100 days, aswell asin one-third of days
during reactivation of the virus. In addition, wo-
men with a higher frequency of relapse had a hi-
gher frequency of subclinical shedding.[17] Similar
overall estimates were reported in a study con-
ducted in 30 HSV-2 positive subjects.[ 18]

Table 2. Percentage of isolation of HSV-1 in clinical genital Herpes.
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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 popul ations.[19]
Similar observations also ensue from studies
conducted both in high aswell asin low-risk po-
pulationsfor theinfection.[20] In generdl, thera
tes of seroprevalence stabilize around 35 years of
age in women and 45 yearsin men.[4]

Sex

Various studies have consistently demonstrated wo-
men to be more commonly infected by HSV than
men.[20, 21] Such differenceis most evident for
HSV-2 infection. Seroprevalence for HSV-1 an-
tibodies 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, therisk of symptomatic diseasein

women is about double that in men. It iswidely
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 in-
tercourse. It may likewise be that hormonal fac-
tors may take part. Hormonal changes occurring
in women throughout the menstrual cycle could
decrease local immune defence systems, fecilite
ting the onset of infection. The use of oral con-
traceptives has a so been suggested to increase the
risk of seroconversion. However, such dataareli-
mited and not always clear-cuit.

History of sexually-transmitted diseases

Many studies have demonsirated that a history of
prior sexually-transmitted infectionsis associated
to ahigher risk of seropositivity for HSV-1 and -
2.[21-23] A similar consideration is gathered by

Table 3. Frequency of subjects with specific antibodies for HSV in the female population referring to centres for sexually-

transmitted diseases (STD).

Table 4. Frequency of subjects with specific antibodies for HSVsin the population of HIV-positive subjects.

90 BioMEDICAL STATISTICS AND CLINICAL EPIDEMIOLOGY 2010; 4 (2): 87-93



The epidemiology of genital herpes

Table 5. Frequency of specific antibodies for HSV'sin the population of pregnant women.

thefinding of ahigher frequency of seropositivi-
ty in subjectsreferring to centresfor sexualy-tran-
smitted diseases (Table 3).

Herpes and Human | mmunodeficiency
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 subjectswith HSV are at higher
risk of HIV infection, especially in women.[20]
HIV-positive subjects have a higher risk of seve-
reinfection and of recurrent disease. I n addition,
due to the decreased immune defence system, le-
sionsin HIV-positive subjects are generally more
diffuse and may involvetherectal or uterine mu-
cosain women.

Presence of HSV-1 and -2 antibodies and risk
of infection with the other subtype of HSV

The presence of HSV-1 antibodies hasbeen rela-
ted to a lower risk of seroconversion for HSV-
2.[24] However, data in this regard are not con-
gruous. Undoubtedly, in subjects who are positi-
ve for HSV-1 antibodies, a seroconversion for
HSV-2 developslessfrequently into aclinical ge-
nital Herpes infection. When indeed it does ma-
nifest, the disease progressesin amild form.[25]

HSV in pregnancy

Table 5 shows the seroprevalence for HSV-1 and
-2 in selected studiesin pregnant women. The ob-
served prevalenceis altogether similar to that re-
ported in the general population. The prevalence
of HSV-2 antibodies is indeed about 25%, with
marked differences according to the populations

assessed.

An estimate of the incidence of seroconversionin
pregnancy originates from awide prospective stu-
dy 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
serocorversion ratefor HSV-1 and -2 was 3.7/100
pregnancies, whilein those positivefor HSV-1 and
negative for HSV-2 the rate of seroconversion for
HSV-2 was 1.7/100 pregnancies.[26] Clinical
menifestations were observed in 34% women who
had a seroconversion during pregnancy. None-
theless acquisition of infection near labour —which
isrelevant for its neonatal risk — has been obser-
ved in only 9 of 94 women.

Conclusions

When reviewing the epidemiological dataregar-
ding infection by genital Herpes, it should be em-
phasized that the seroprevalence of HSV-1 anti-
bodiesisextremely high (about 70-80%) in the ge-
neral population. The seroprevalence for HSV-2
is about one-third, but still represents acommon
condition. The importance of HSV infection re-
lieson thefact that currently arelevant portion of
genital Herpesinfectionisdueto HSV-1 and such
occurence isincreasing progressively.

A clinical manifestation of genital Herpesis ob-
served in only 30-50% of seropositive subjects, al-
though the high risk of shedding which is present
even inthe subclinica infection should compel the
public health organisation to take into considera-
tion all seropositive subjects.

In regards to the temporal trend, an increase has

BioMEeDICAL STATISTICS AND CLINICAL EPIDEMIOLOGY 2010; 4 (2): 87-93 91



Fabio Parazzini et al.

been observed in the prevalence for HSV-2 anti-
bodies. In addition, the presence of HSV-1 anti-
bodies has been associated with aminor risk of se-
roconversion for HSV-2.

Thefrequency of seropositivity increaseswith age
and is higher in women, in subjects with a histo-
ry 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 pre-
gnancies, but the rate of an infection in proximi-
ty to labour seems much lower, thisthe use of uni-
versal prenatal herpes screening in still contro-
versia. [27]
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