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Editorial

Lawrence Corey

Professor of Medicine and Laboratory Medicine, University of Washington, and
Head of the Program in Infectious Diseases, Fred Hutchinson Cancer Research

Center, Seattle, WA, USA

THE International Herpes Management Forum (IHMF) is
delighted to present the first of two supplements of
reviews on various aspects of herpes simplex virus (HSV)
transmission. We believe that these reviews give a
detailed picture of the current understanding of genital
herpes transmission.

These publications have been developed from
presentations and discussions at the IHMF Annual
Meeting held in Paris (February 2003) and IHMF
Workshop Meetings held in San Diego (September 2002)
and Seattle (May 2003). The IHMF Board would like to
thank the presenters and discussants at these meetings
for their insightful and knowledgeable contributions.

In this first volume, Drs Jean-Elie Malkin and Helen
Weiss provide the most comprehensive coverage yet
available of the epidemiology of genital herpes infections
in developed and developing countries. The articles
detail the global pandemic that has ensued in the past
two decades. In many parts of the developing world, the
HSV-2 prevalence exceeds 50%. In the developed world,
the rates may vary from 10 to 30%. There are several
similarities in HSV epidemiology between developed
and resource-poor regions. HSV is more prevalent in
women and increases with age.

It is now understood that transmission of genital
herpes can occur through asymptomatic infection. In fact,
the majority of HSV transmissions occur without the
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infected individual being aware of their infection. Genital
herpes can be caused by both HSV-1 and HSV-2, with
HSV-2 the most common cause. Interestingly, HSV-1-
mediated disease is increasing, especially in developed
countries. This may be due to the lower acquisition rate
of HSV-1 in childhood and changes in sexual practices.

The transmission of HSV takes on a particular
importance in the developing world, especially in sub-
Saharan Africa, due to the increased risk of HIV
acquisition in HSV-infected individuals. Dr Connie
Celum provides a concise, logical explanation of the
interaction between HSV-2 and HIV. This increased risk
is thought to be due to HSV-mediated mucosal disruption
through which HIV can be transmitted. Activated CD4
cells are also recruited into the lesion, which are targets
for HIV infection. Asymptomatic HSV infection may also
increase the risk of HIV acquisition.

This supplement represents the combined experience
and knowledge of the many physicians and healthcare
professionals involved with the IHMF. The practical
implications of this knowledge are emphasized, with
each paper stating IHMF best-practice recommendations
and suggestions for future research. The information
contained within this supplement represents a valuable
resource to all healthcare professionals involved in the
management of genital herpes.
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Epidemiology of Genital Herpes
Simplex Virus Infection in
Developed Countries

Jean-Elie Malkin, Centre Médical de I'Institut Pasteur, Paris, France
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SUMMARY

Comparisons of the seroepidemiology of genital herpes simplex virus
(HSV) infection within and between countries are hampered by
variations in tests, methods and populations sampled. Differences in
seroprevalence may partly reflect variability in diagnostic efforts
and healthcare awareness, expectations and utilization. To allow
comparison between surveys and to improve their performance,
seroepidemiological studies should use validated HSV type-specific
tests, report age-specific or age-adjusted prevalence and define the
period of time over which samples were collected. Despite the
difficulty of comparing studies, the prevalence of HSV-2 infection
varies between developed countries. Among healthy adult
populations, HSV-2 seroprevalence is higher in the USA than in
Europe. Furthermore, HSV-2 seroprevalence varies widely among
European countries. For example, in 1989 HSV-2 seroprevalence
among pregnant women was reported to be 33% in Sweden
compared with 8.3% in Germany. In some, but not all, countries,
HSV-2 seroprevalence appears to be increasing. In the USA, the
National Health and Nutrition Examination Surveys found that
HSV-2 seroprevalence increased by almost one third from 16.4% to
21.8% from 1976 to 1994 in people over 12 years old. The incidence
of HSV infection is a measure of primary infection. HSV incidence is
difficult to quantify, partly due to unrecognized or asymptomatic
infections. However, estimates of incidence in North American and
European populations range from 5 to 24 per 100 people per year.
Prevention programmes should recognize that HSV-2 seroprevalence
increases rapidly in early adult life. The proportion of genital herpes
infections caused by HSV-1 is increasing in the developed world,
possibly due to changes in oral-genital sexual behaviour and lower
rates of HSV-1 acquisition in childhood.

Introduction

SEROEPIDEMIOLOGICAL SURVEYS HAVE yielded
valuable information on the prevalence and incidence
of herpes simplex virus (HSV)-2 infection in general and
selected populations. Many of these studies identify risk
factors associated with HSV-2 infection, while others
allow assessment of the impact of prevention strategies.
This paper summarizes many of the studies conducted
in industrialized countries, where the prevalence of
HSV-2 infection is generally lower than in the
developing world. For each country, representative
studies are discussed and summaries of studies
provided in accompanying tables. This paper also
considers the increasing contribution of genital HSV-1
infection to the overall burden of genital herpes.

Factors Limiting the Validity of Direct
Comparison of Study Findings

® Standardized epidemiological surveys can
contribute to improved knowledge of the genital
herpes epidemic and provide information on
prevention strategies and prevention-orientated
research (research need recommendation)

® Seroepidemiological studies must use validated
type-specific tests (research need recommendation)

@® Seroepidemiological studies must report age-
specific or age-adjusted prevalence and the period
over which the samples were collected should be
stated (research need recommendation)

Serological studies can be compared, providing general
differences in seroprevalence and seroincidence.
However, a caveat must be applied to such comparisons
as the surveys may have used different tests, employed
different study designs or sampled different
populations. Tests can differ markedly with respect to
their sensitivity, specificity and positive predictive
value. For example, many of the older serological tests
had relatively low sensitivity and specificity compared
with more modern tests.»* Western blot is the gold
standard serological test but is only available in research
laboratories due to its complexity.® Other accepted
standards, such as validated type-specific serological
assays measuring antibodies to glycoprotein (g)G-1
and/or gG-2 are available*=® and have been used to
improve understanding of the natural history and
epidemiology of infection. A study can be cross-
sectional, cohort or case-control in design according to
the purpose of the study and hypotheses tested. As the
population characteristics will reflect the study design,
any comparison between studies should consider this.

One of the most important variables to be considered
is the population studied, as demographic differences
between studies can render comparisons meaningless.
One type of group studied is a population selected
without prior bias, which may be truly representative of
the national population (e.g. as in the National Health
and Nutrition Examination Survey [NHANES]
conducted in the USA), or may be less representative
(e.g. blood donors). Other studies may examine selected
populations whose demographic sexual behaviour
variables put them at higher risk of acquisition of HSV-2
infection than the population at large. Therefore,
comparison between a general and selected population
is unwise, as are direct comparisons between different
selected populations. As age-specific HSV-2
seroprevalence rates vary, another important factor is the
age of the population studied. Single summary estimates
of HSV-2 seroprevalence (e.g. mean or median values)
can be misleading when age is not specified. Thus, all
studies should report age-specific or age-adjusted
prevalence. In addition, as rates at which individuals are
infected can change with time, the period over which the
samples were collected should be stated.
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RECOMMENDATIONS AND STATEMENTS

@® Prevention programmes should recognize that the
seroprevalence of HSV-2 infection increases rapidly
in early adult life (category 1 recommendation)

@® Standardized epidemiological surveys can
contribute to improving knowledge of the genital
herpes epidemic and provide information on
prevention strategies and prevention-orientated
research (research need recommendation)

@® Seroepidemiological studies must report age-
specific or age-adjusted prevalence and the period
over which the samples were collected should be
stated (research need recommendation)

@® Seroepidemiological studies must use validated
type-specific tests (research need recommendation)

@® Studies of genital ulcers should use polymerase
chain reaction (PCR) as studies consistently show
increased sensitivity over HSV culture (research
need recommendation)

Prevalence of HSV-2 Infection in the
USA

NATIONALLY REPRESENTATIVE POPULATIONS
Two national US surveys have gathered comprehensive
data on the seroepidemiology of HSV infection.”® The
surveys used a stratified, multistage, probability design
for selecting a sample that was representative of the US
population. The first survey, NHANES II, which was
conducted from 1976 to 1980, collected serological data
on HSV-2 from 28 000 individuals.” The second,
NHANES 111, took place between 1988 and 1994. It
differed from NHANES II in that it had a larger sample
size (over 40 000 for HSV-2) and included information
on behavioural risk factors for HSV-2 infection. The
serum samples in both studies were tested for HSV-2
antibodies with the same type-specific immunodot test
that used purified HSV-2 gG as the antigen. The
sensitivity of the test for culture-proven, recurrent
genital HSV-2 infection is over 98% and the specificity
is greater than 99%.°

In NHANES III, the overall prevalence of HSV-2
antibody among study participants aged 12 years or
older was 21.9% (Table 1).1° This corresponded to a
HSV-2 seroprevalence of 45 million people in the general
US population. The seroprevalence was higher among
women (25.6%) than men (17.8%) and higher among
blacks (45.9%) versus whites (17.6%). The
seroprevalence in Mexican—Americans was 22.3%. The
overall HSV-2 seroprevalence rose rapidly in the younger
age groups and then remained stable among people older
than 30 years of age, in the range 24% to 28%.

HSV-2 seroprevalence was 23% among 500 randomly
selected patients attending a family medicine clinic in
Seattle, WA, USA.! The prevalence of HSV-2 antibodies
in this small study, which was conducted from 1991
to 1992, is similar to that recorded in NHANES IIT
(conducted from 1988 to 1994). The patients were
visiting the clinic for a variety of complaints. Women
comprised 63% of the study population. The majority of
patients were white (85%), followed by black patients
(9%) and Asians (7%), with the remaining 3% defining
themselves as other races. As in NHANES III, women
were more likely than men to be HSV-2 seropositive,
and the majority of blacks had serological evidence of
HSV-2 infection. In common with the national survey,
the prevalence of HSV-2 increased with age, in this case
by 1.6-fold per decade. Despite nearly one quarter of
patients being HSV-2 seropositive, only a minority
(27%) had a clinical history of genital herpes. The
frequency of unrecognized or asymptomatic infection

@® Additional studies on the temporal changes in the
incidence of HSV-2 infection are required (research
need recommendation)

RECOMMENDATION AND STATEMENT CATEGORIES

Category 1

Consistent evidence from controlled clinical trials. For example, for an
antiviral, this would include results from at least one well-designed,
randomized, controlled clinical trial, and, in the case of laboratory
studies, consistent evidence from comparative studies.

Category 2

Evidence from at least one well-designed clinical trial without
randomization, from cohort or case-controlled analytical studies

(preferably from more than one centre), or from multiple time-series
studies or dramatic results from uncontrolled experiments.

Category 3

Evidence from opinions of respected authorities based on clinical
experience, descriptive studies or reports of expert committees.
Research Need

Area in which research is warranted.

did not differ by any demographic characteristic. There
is, therefore, a large reservoir of potentially contagious
patients unaware that they are infected.

TEENAGERS AND YOUNG ADULTS

Two studies of US teenagers and young adults recorded
an HSV-2 seroprevalence of 12%.%23! In the first study,
published in 1996, HSV-2 seroprevalence was
determined in a cohort of 399 subjects aged 12 to

22 years, at high risk of a sexually transmitted infection
(STI).*! The mean age for the entire cohort was

17.1 years; 78% were African—American and 22% were
Caucasian. When seroprevalence was considered by
gender, 8% of the boys and 14% of the girls were HSV-2
seropositive, a difference that approached statistical
significance. The study found that girls acquired HSV-2
infection at young ages, with a HSV-2 seroprevalence
among girls younger than 16 years of 16%. In
comparison, the youngest male with antibody to HSV-2
was 17 years old. African—American adolescents were
more likely to be HSV-2 seropositive than Caucasian
adolescents (P=0.02; odds ratio [OR], 3.3; 95%
confidence interval [CI], 1.14—9.44).

In the second study, 381 adolescents (aged
14-19 years) were recruited from an urban sexually
transmitted disease (STD) clinic, an urban, low-income
patient population, a juvenile detention facility, an
outreach programme and a family planning clinic. The
mean age was 17.4 years and 64% were girls, 47% were
white and 27% were African—American. Overall, 12%
had HSV-2 antibodies and, as in the other US adolescent
study, the HSV-2 seroprevalence was higher in girls
(17%) than boys (4%; P<0.001). This difference was
particularly marked among the adolescents younger
than 16 years of age; none of the 20 boys were
seropositive compared with 16 (18%) of the 87 girls.
More African—Americans (18%) than whites (11%;
P=0.09) had HSV-2 antibodies.

The HSV-2 seroprevalence in the adolescents in these
studies is higher than that in NHANES III but similar to
other studies of adolescents at high risk of an STI?® and
slightly lower than estimates from a juvenile detention
health clinic.?® The finding from both these studies that
HSV-2 was more prevalent in females than males in this
young age group is consistent with other studies, many
of which involved older individuals.”*° The two studies
documented that girls acquired HSV-2 infection at
young ages; the HSV-2 seroprevalence among girls
younger than 16 years of age was 16-19%. The
difference may be partly attributable to partner selection
as adolescent girls are more likely to have older partners
who have a higher chance of being infected with HSV-2.8

Epidemiology of HSV in Developed Countries ® HERPES 77 Supplement 1 2004 3A
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Table 1: Prevalence of HSV-2 infection among non-high-risk and high-risk populations in the USA™

Mean or HSV-2
Test median age prevalence
methodology Population group Sex (range) n (%)
Non-high-risk populations
National TS immunodot Random F/M  12-270 6687/6407 26/18
(1988-1994)% assay sample of F+M 12-270 13094 22
non-institutionalized 12-19 2396 5.6
civilians, NHANES 11l 20-29 2750 17
30-39 2567 28
40-49 2061 27
50-59 884 25
60-69 1069 24
=70 1367 28
California Western blot Women in obstetrical F 32 613 32
Los Angeles care with no
(1985-1989)'? history of genital herpes
California TS immunoblot Random sample of F 18-29 1663 33
Northern California: (Chiron) households with
Alameda, Contra Costa, median income
San Francisco, San Joaquin,
San Mateo counties'
California TS immunoblot Population-based F 18-29 1635 35
San Francisco assay (Chiron) sample of women 18-21 28
(1996-1998)' in low-income 22-25 32
neighbourhoods 26-29 46
Georgia TS immunoblot Health clinics F 16 (14-19) 589 14
Atlanta (1991-1993)">  test
New Mexico TS glycoprotein Women with normal F 18-40 333 29
Albuquerque G assay pap smears 18-21 82 16
(1989-1992)16:17 22-25 78 24
26-29 80 35
30-40 93 41
New York Western blot Population-based sample F/M  18-21 50/52 64/37
Brooklyn (1994-1995)'8 of primarily low-income
Latinos and blacks
Ohio Screened with Black college women F 18-24 88 30
Cincinnati type common ELISA
(pre-1999)" (SmithKline Beecham),
followed by TS ELISA
Oregon TS immunoblot Homeless adolescents ~ F+M 18/19 217/319  12/5.5
Large city?° assay
Texas TS solid-phase Participants in F 21 230 12
Houston (pre-1984)*! microradio- diethylstilbestrol <19 6.0~
immunoassay adenosis study 20-22 9.0~
=223 19~
Washington Western blot Sexually active FM 17 379 17/4
Seattle (1994-1996)%2 adolescents
Washington Western blot Women at delivery F 25 8408 32
Seattle (1989-1995)%3
Washington Western blot Adults attending F/M 33 610/351  29/13
Seattle (1991-1993)** family medicine clinic
Washington Western blot Pre-natal patients F 25 8538 28
Seattle (1989-1993)%°
Washington Western blot Patients attending F/M 33 (18-45) 315/185  27/15
Seattle (1991-1992)* family medical centre F+M 18-25 22/4.0~
26-35 24/10~
36-45 37/20~
Washington Western blot Attendees of University ~ F 24 636 8.8
Seattle (1984-1986)2° of Washington
student health clinic
Washington Western blot Controls in oral cancer M 52~ (18-65) 92 15

Washington State
(1985-1989)”

study

study
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Table 1: Prevalence of HSV-2 infection among non-high-risk and high-risk populations in the USA'® (cont.)

Mean or HSV-2
Test median age prevalence
methodology Population group Sex  (range) n (%)
High-risk populations
Cities of Miami, Western blot Women recruited in F 25 1104 59
New York, San Francisco areas where illicit
(1991-1992)28 drug use is common
Alabama TS assay STD clinic attendees F+M  18-34 1103 64
Birmingham 18-19 126 45
(pre-1999)%° 20-22 280 58
23-26 272 62
27-29 201 74
30-34 224 79
California TS in-house assay, Adolescents at juvenile  F/M 16 (13-18) 41/94 20/15
Santa Clara borderline results detention facility
(1994-1995)3° confirmed with
Western blot
Ohio TS ELISA Urban adolescents with  F/M  17/18 237/129 14/7.8
Cincinnati (1996)* STD or attendees
of adolescent clinic
Pennsylvania TS immunoblot Homosexuals M 33~ 98 43
Pittsburgh (1984-1985)3?
Washington TS ELISA STD clinic attendees F+M  <19->40 756 30
Seattle (1998)> (Gull-Meridian) without a history <19 29 24
with Western blot of genital herpes 20-29 292 17
for repeatedly 30-39 172 34
equivocal samples >40 93 33
Washington Western blot HIV-negative men M 32(18-71) 572 26
Seattle (1995)%* who have sex with men
Washington Western blot HIV-infected women F 27 60 75
Seattle (1989-1995)%3
Washington Western blot Intravenous drug users /M~ 39 62/151 50
Seattle (1988-1990)%>
Washington Western blot Randomly selected F 26 (16-50) 213 43
Seattle (1984-1986)3° STD clinic attendees
Washington Western blot STD clinic attendees F 24 776 43
Seattle (1984-1986)%¢
Washington Western blot Homosexual STD M
Seattle (1983-1986)37 clinic attendees,
HIV-negative: 25 85 36
HIV-positive: 28 100 66

TS, type specific; HSV-2, herpes simplex virus type 2; ELISA, enzyme-linked immunosorbent assay; STD, sexually

transmitted disease; ~, estimated from graph or table or age range inferred from text; F, female; M, male.
Adapted from Smith JS et al.!°

The two studies differed in the relationship between
sexual history variables and the likelihood of HSV-2
infection. In the first study, HSV-2 seropositivity was
associated with the number of STD episodes for boys
and the number of lifetime sexual partners for girls.
Sexual history variables, such as multiple sexual
partners, early age of first sexual intercourse and a
history of an STD, are associated with HSV-2 infection
in other studies.**~*2 The relationship between these
behavioural variables and HSV-2 infection suggests that
a sexual history for adolescents should always include
information about previous STDs and the number of
lifetime sexual partners. However, the second study
indicates that demographic rather than behavioural risk
factors predict HSV-2 infection in sexually active
adolescents.?? Sexual history variables in the second
study (e.g. number of sexual partners in the last
2 months; condom use during last sexual intercourse;
number of prior non-HSV STDs) were not associated
with HSV-2 seropositivity. In multivariate analysis only
female gender and African—American ethnic origin
remained significant predictors of HSV-2 infection.

Other studies of adolescents and adults have also found
no correlation between sexual activity and risk of HSV-2
infection.111530

STD CLINIC ADULT ATTENDEES
A cross-sectional study among STD clinic attendees in
Seattle documented an overall HSV-2 seroprevalence of
25.9% in persons with no history of genital herpes
(Table 1).?3 The HSV-2 seroprevalence was higher than
that in the general population, which reflects the STD
population being at higher risk of acquiring HSV-2
infection, but the same correlates of HSV-2 infection
were found. HSV-2 seroprevalence was higher in
women than men, and greatest in people aged 30 years
or older (P<0.01 for both comparisons, Table 1). HSV-2
infection was also higher in blacks (44.8%) than whites
(20.6%; P<0.01). There was no significant difference in
HSV-2 seropositivity by sexual orientation among men,
median number of sexual partners in the past 2 or
12 months, or a diagnosis of another STD.

Women attending an STD clinic in Atlanta, GA, USA
had a higher HSV-2 seroprevalence (64 %) than the STD

Epidemiology of HSV in Developed Countries ® HERPES 77 Supplement 1 2004 5A
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clinical attendees in Seattle.?® The study included 1103
women aged between 18 and 35 years, 89% of whom
were African—Americans. The prevalence of HSV-2
antibodies was related to age (P<0.001 for trend) and
was higher among African—Americans (66%) than
whites (55%). HSV-2 seroprevalence rose with the
number of lifetime sexual partners, an early age of first
sexual intercourse, a history of syphilis and HSV-1
seronegativity. The higher odds of HSV-2 seropositivity
among African—Americans was also confirmed by
NHANES I1I, as was increasing seroprevalence with
age.? In this STD clinic population, the high prevalence
of HSV-2 infection by 20 years of age suggests that most
women were infected during the first years after sexual
debut. The association between early age at first
intercourse and HSV-2 seropositivity could indicate that
younger women are more exposed to HSV-2 or that they
are more susceptible because of their lack of HSV-1
antibodies. However, the cross-protection offered
between HSV-1 and HSV-2 infections has not been
confirmed by all studies.?® An important finding of the
study was that only 5% of HSV-2 seropositive women
displayed symptoms of genital herpes at examination,
and a lower proportion of African—Americans than
whites had symptoms of the disease. Therefore, in
common with other studies, genital HSV-2 infection was
most often asymptomatic.

The seroprevalence of HSV-2 infection was 40.8%
among 4128 patients from five STD clinics enrolled in
Project RESPECT, a randomized controlled trial of HIV
and STD counselling efficacy (Figure 1).4* HSV-2
seroprevalence was higher in women than in men
(52.0% versus 32.4%; P<0.0001) and higher in blacks
than in whites, Hispanics and other ethnic groups
(48.1% versus 29.6%; P<0.0001). Among 14—19-year-old
patients, 36.8% of black women and 25.8% of non-black
women were infected with HSV-2. For both sexes, past
sexual behaviour and history of an STD were predictors
of HSV-2 infection, particularly the number of lifetime
sexual partners and a prior history of gonorrhoea or
syphilis. Overall, 84.7% of patients had never been
given a diagnosis of genital herpes by a physician either
before the study or at the enrolment visit.

100 - Age (years)
90 - H14-19 0O20-24 mW25-29
80 - E30-39 W40+

Non-black Black males Non-black Black females
males (n=1543) females (n=963)

(n=805) (n=817)

Figure 1:

HSV-2 seroprevalence according to age, race and sex in
five STD clinics in the USA.** Reproduced with
permission from Gottlieb SL, Douglas Jr, ]M, Schmid DS
et al. Seroprevalence and correlates of herpes simplex
virus type 2 infection in five sexually transmitted disease
clinics. ] Infect Dis 2002;186:1381-1389. University of
Chicago. © 2002 by the Infectious Diseases Society of
America. All rights reserved.

Trends in HSV-2 Seroprevalence and
Seroincidence in the USA

The age-adjusted seroprevalence in the USA rose from
16% in NHANES II to 20.8% in NHANES I1I, a relative
increase of 30%. The relative increase was similar
among men and women but differed by ethnic group.
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Figure 2:

HSV-2 seroprevalence in NHANES II and NHANES II1.#

The absolute increase in HSV-2 seroprevalence was
similar among whites and blacks but the relative
increase among whites was greater because of the lower
baseline seroprevalence in this group (Figure 2).%*

The increases in the prevalence of HSV-2 antibodies
were concentrated in the younger age groups (i.e. those
aged 12—-39 years). The change in prevalence of HSV-2
between the two studies was particularly marked among
whites aged 12—19 years and in 20-29 year olds, in
whom it increased from 0.96% to 4.5%, and from 7.7 %
to 14.7%, respectively. Among older whites and among
blacks of all ages, relative increases were much smaller.

The national studies of HSV-2 seroprevalence in the
USA have important findings. The overall
seroprevalence in the early 1990s was 21.9%. With age
adjustment, this was an increase of 30% since the
1970s, and this increase was particularly apparent
among young whites. An important factor that may have
contributed to this increase was the low level of
recognition of genital herpes. In fact, of all persons in
NHANES III with antibody to HSV-2, only 9.2%
reported ‘ever having had genital herpes’. The great
majority of people who were seropositive for HSV-2 had
no history of genital herpes. Some of these individuals
have truly asymptomatic infection, in which virus is
shed in the absence of any signs or symptoms.*546
Others may have symptoms, such as itching or
discharge, that are due to HSV-2 but may not be
recognized as an infection*” and, thus, may unknowingly
be contributing to the spread of the infection.

ESTIMATED INCIDENCE OF HSV-2 INFECTION IN
THE USA

Although the two NHANES surveys documented an
increase in HSV-2 seroprevalence, there are no national
data on its incidence in the USA. The incidence of HSV
infection is the proportion of susceptible individuals
who acquire HSV in a given time period. Thus, it
represents acute disease and for this reason is clinically
important. Primary infection with HSV is generally
more severe than a recurrence and can have important
sequelae. For example, HSV infection in late pregnancy
increases the risk of neonatal herpes, a devastating
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disease with a high rate of mortality if untreated and
severe neurological impairment among survivors.*849
Infection in immunosuppressed hosts may result in
severe local disease and, occasionally, disseminated
disease.

A study to determine seroconversion rates in a cohort
would be possible but costly. Moreover, it is difficult to
determine the incidence of genital herpes in the USA
partly because it is not reportable, and because infection
can be asymptomatic or unrecognized.?*® Some
information on the number of initial visits to
physicians, which probably represent first episode
genital herpes, is available. It documents an increase
from 20 000 visits in the mid-1960s to 150 000 in the
mid-1990s (Figure 3).** These data may be unrepresent-
ative as the visits may reflect more severe cases or visits
from those with a greater awareness of and concern
about genital herpes. Nevertheless, the number of
consultations appeared to increase from 1970.
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Figure 3:
Initial visits to physicians’ offices in the USA for
genital HSV infections.

The incidence of infection can be estimated by
comparing studies performed at different time periods.
This method is fraught with difficulties, even using
surveys conducted with identical methods. In a single
survey, different age groups may have acquired HSV at
different times and, unless it was a cohort study, the
individuals from whom samples were taken will not be
the same ones in both surveys. An approach to overcome
this problem is catalytic modelling. This technique
relates incidence to prevalence, given several data points
of the latter, under the assumption of an exponential
increase in incidence (the exponential curve being called
‘catalytic’ at the time the model was first developed).
The model allows the overall incidence to increase
linearly with time but assumes the exponential shape of
the age-specific incidence curve remains constant. In
doing so, it modelled what incidences could have led to
observed rises in prevalence.

Catalytic modelling was applied to data from the
NHANES IT and NHANES III surveys to estimate annual
incidences of infection until 1985.4* The model made
assumptions about the underlying process, the first
being that incidence increased by the same proportion
in all age groups. The second assumption was that
incidence was constant for many years and then began
rising linearly with time from ‘year zero (yr,)’. The
values for yr, and the rate of increase were determined
empirically by fitting the modelled prevalence to the
actual prevalence.

The estimated annual incidence of infection varied
according to the identity of yr,. Age-specific estimates of
the force of infection were least dependent on yr, if it
was before the 1970s (4—5 per 1000) or after the mid-
1980s (8—9 per 1000). The estimated force of infection in
the late 1970s and in the 1990s was much more
dependent on the choice of yr,. Sensitivity analyses
with the model indicate that best fit for yr; was when it
fell between 1970 and 1980. As published data show
that outpatient visits began to rise in about 1970

(Figure 3), this year was chosen as yr,in the model. The
best fit for the model was when the annual rates of
increase in the force of infection were 7% for whites,
2% for blacks and 9% for others.

Between 1970 and 1985, the estimated annual force
of infection increased from 4.6 per 1000 to 8.4 per 1000,
arelative increase of 82%. During this time, the increase
in prevalence would have lagged behind this increase in
incidence; in the overall population (i.e. aged 12 years
or older) the prevalence would have increased by 15%
(i.e. from 13.6% to 15.7%). The implication for
prevention of infection is that changes in prevalence
may not accurately reflect alterations in incidence. The
lag between incidence and prevalence could allow
seroprevalence to rise while incidence is stabilizing or
even decreasing.

The results of the model are consistent with other
published estimates of incidence in North American
and European populations, in which the annual rates of
HSV seroconversion ranged from 5 to 24
seroconversions per 1000 people per year.254430-52 In g
prospective cohort of Swedish girls in 1958 and 1969,
the annual HSV-2 seroconversion rates per 1000 people
were 5, 24 and 23 for those aged 13-18, 17—22 and
21-29 years, respectively.’® In a cohort of university
students in the USA in the mid-1980s, the annual
seroconversion rate was 20 per 1000.4! In pregnant
women in Washington State and Alabama, the
respective seroconversion rates were 16 and 20 per 1000
seronegative women.?>*! In two HSV-2 vaccine trials,
rates of seroconversion of men and women at increased
risk of infection were 44 and 68 per 1000, respectively.>?

The age-specific force of infection in 1985 in the
model was higher in blacks than whites and in women
than men (Figure 4). The increase with age peaked in
men and women aged 20-29 years. This peak is
consistent with findings from other studies in the USA
and in the UK, which show that outpatient visits for
genital herpes peak in this age group.®®** This is older
than the peak age for acquisition of gonorrhoea and
chlamydia, which are most frequently reported in
women in their late teens and men in their early
twenties.** This underscores the need for prevention
campaigns to consider older age groups as well as
teenagers.

The model was not robust enough to extrapolate
results beyond the mid-1980s, as the estimates of
incidence beyond this time point depended greatly on
the year chosen for yr,. In addition, the model only
contained data from two points, and assumed that the
increase in infection was linear. In reality, the increase
was almost certainly non-linear and probably varied by
age group. Moreover, the incidence of other STIs has
decreased since the mid-1990s,%°~°7 making it uncertain
whether or not HSV-2 incidence is continuing to
increase. The next NHANES survey is underway and
will provide new estimates on the seroprevalence of
HSV-2 in the USA.

Prevalence of HSV-2 Infection in Canada

There are no serological surveys for HSV-2 among the
general population in Canada but a recent study
documented an age-adjusted HSV-2 seroprevalence of
17.3% among Canadian women attending an antenatal
clinic. The study collected samples in 1999 from 1215
women from pregnant women aged 15—44 years from
major metropolitan regions and less urbanized areas.
As the women in this study were pregnant, they
would have been sexually active and likely not making
consistent use of barrier contraception. This may
explain why the younger women in this study (i.e. aged
15-19 years) had a higher HSV-2 seroprevalence than
those of similar age in the NHANES III study. The age-
specific seroprevalence did not increase markedly
among women between the ages of 15 and 24 years;
greater increases occurred in older subjects (Figure 5).58
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Figure 4:

Force of infection of HSV-2 in blacks and whites by age
and gender in 1985. Armstrong GL, Schillinger ],
Markowitz L et al. Incidence of herpes simplex virus
type 2 infection in the United States. Am ] Epidemiol
2001;153:912-920, by permission of Oxford University
Press.
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Figure 5:

Age-specific seroprevalence of HSV-2 among Canadian
women attending an antenatal clinic.’® Reproduced
with permission from Patrick DM, Dawar M, Cook DA,
Krajden M, Ng HC, Rekart ML. Antenatal
seroprevalence of herpes simplex virus type 2 (HSV-2)
in Canadian women: HSV-2 prevalence increases
throughout the reproductive years. Sex Transm Dis
2001;28:424-428. © Lippincott, Williams & Wilkins.

This observation may also be explained by the
likelihood that the younger girls would carry a higher
burden of HSV-2 because of their behavioural attributes,
which would blunt the ability to detect an apparent
increase. An alternative explanation for the higher
prevalence of HSV-2 infection in older women is that
their sexual experiences began during the sexual
revolution of the 1960s and before intensive condom
promotion, which may have led to greater cumulative
exposure.>8

In samples randomly selected from public health
laboratories in Ontario, Canada, the overall age- and
gender-standardized seroprevalence of HSV-2 was 9.1%
(95% CI, 8.6—9.7).%° The specimens were from subjects
aged 15—44 years, including men (n=979), women not
under prenatal care (1=638), and women under prenatal
care (n=701). The seroprevalence of HSV-2 increased
from 3.8% to 21.3% in men aged 15—16 and 40—44 years
of age, from 0% to 18.9% in women not under prenatal
care, and from 3.4% to 23.1% in women under prenatal
care. HSV-2 antibodies appeared to be acquired earlier
among women under prenatal care than among men and
women not under prenatal care.

Prevalence of HSV-2 Infection in Sweden

HSV-2 seroprevalence studies in Sweden have only
been undertaken in females, with no studies among the
general population. The prevalence of HSV-2 antibodies
has generally been high (Table 2), although in a survey
carried out from September 1989 to September 1990 in
girls attending an upper secondary school, only 1.0%
(1/98) of 16-year-old girls were HSV-2 seropositive.5°
During a 2-year follow-up, only one girl seroconverted
to HSV-2. This low prevalence was similar to the 0.4%
reported in another study of 839 girls aged 14-15 years
in 1972.%°

The age-adjusted seroprevalence of HSV-2 in
pregnant Swedish women increased from 19% in 1969
to 33% in 1989.%" The study took samples from three
separate cohorts of women in 1969 (n=941), 1983
(n=1759) and 1989 (n=1000). An increase in HSV-2
seropositivity with age was similar and slight in 1969
and 1989 but was much steeper in 1983, indicating a
shift in sexual behaviour.®! That HSV-2 seroprevalence
increased was based on the assumption that the
behavioural and demographical characteristics of the
women were similar in each cohort. All the women
came from the same catchment area in Stockholm,
which led the authors to assume that their
socioeconomic background was similar. However, there
are inherent difficulties in making a comparison
between the groups. For example, the country of origin
of the women in the first two surveys was unknown, yet
immigration into Sweden over the period of the study
increased considerably, especially from countries
outside Europe where HSV-2 seroprevalence could be
different.5!

An increase in HSV-2 seroprevalence has been
reported in another Swedish study of pregnant women.
An 11% increase in HSV-2 seroprevalence occurred
between 1973 (12.8%; 38/297) and 1989 (23.7%:;
70/295).%% An increase is not reported in all studies; an
age-matched comparison of HSV-2 antibody rates in two
populations of Swedish women suggests a lower
incidence of HSV-2 infection in women younger than
20 years in the early 1990s compared with those of
similar age in the early 1970s.5°

The increases in seroprevalence, and the rise in
HSV-2 seroprevalence with age, can be explained by a
sexual lifestyle pattern in which young adults have a
few short-term monogamous relationships before they
enter into a longer-term monogamous relationship. It
need not be due to higher rates of partner change,
although such behaviour probably contributed to the
increase.
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Table 2: Prevalence of HSV-2 infection among non-high-risk and high-risk populations in Sweden®

Mean or HSV-2
Test Population median age prevalence
methodology  group Sex (range) n (%)
Non-high-risk
populations
Karlstad TS ELISA Secondary 16 (15-17) 98 1.0
(1989-1990)°° school girls
Malmo TS ELISA Antenatal 15-=36 1190 21
(1990-1993)°3 patients 15-20 45 4.4
21-25 283 12
26-30 436 15
31-35 284 31
=36 142 37
Stockholm (1989)°! TS ELISA Pregnant 30 1000 33
women <25 32
26-30 30
31-35 39
>36 31
Urban area (1987)°°  Crude ELISA School girls 14-15 739 0.4
used to screen,
followed by
TS ELISA
High-risk populations
Goteborg (1989)%2 Screened STD clinic F/M <21 295 13~/2.0~
with type attendees 21-25 21~/9.0~
common 26-30 32~/11~
ELISA, >30 58~/26~
confirmed
with TS ELISA
TS, type specific; HSV-2, herpes simplex virus type 2; ELISA, enzyme-linked immunosorbent assay; STD, sexually
transmitted disease; ~, estimated from graph or table or age range inferred from text; F, female; M, male.
Adapted from Smith JS et al.'®

Prevalence of HSV-2 Infection in Finland

Three HSV seroprevalence studies have been
undertaken in Finland (Table 3). In the Helsinki area,
the seroprevalence of HSV-2 among pregnant women in
their first trimester was 15.7%.% The prevalence
increased with age, from 13.8% (5/36) in women aged
less than 20 years to 22.2% (4/18) in those older than
40 years. The samples analysed were collected from
997 women from January 1988 to May 1989. The
seroprevalence among this population was similar to
that noted in US and Swedish populations of pregnant
Women.51’61'62

Prevalence of HSV-2 Infection in
Norway

In Norway, the prevalence of HSV-2 antibodies was
similar among women in two studies conducted at
similar times involving non-high-risk populations
(Table 4).6768 In a random sample of 961 women drawn
from a study population of 35 940 pregnant women
during 1992—-1994, 26.6% (256/961) had antibodies to
HSV-2. The prevalence increased with age, from 17% in
20-24 year olds to 34% in those aged 35 years or older.
The presence of antibodies varied geographically, from
18% in the south to 39% in the north of Norway. Among
women with repeated anti-HSV-2 tests during
pregnancy, 2.6% of the seronegative women
seroconverted (16/623). The HSV-2 seroprevalence was
25% in the second study, which comprised controls
from a population-based study of cervical
intraepithelial neoplasia that took place in Oslo.5®

Prevalence of HSV-2 Infection in
The Netherlands

Four HSV-2 seroprevalence studies have been
undertaken in The Netherlands (Table 5). The overall
HSV-2 seroprevalence among STD clinic attendees in
Amsterdam was 32.3%.% In total, 1798 serum samples
were collected from 1986 to 1988. The prevalence of
HSV-2 antibodies was significantly higher among
women, 47.2% (274/580) and homosexual men, 40.5%
(87/215) than among heterosexual men, 23.6%
(208/883). HSV-2 seroprevalence increased consistently
with age for men while there was a similar but less clear
trend for women and homosexual men. The presence of
HSV-2 antibodies was strongly associated with past
sexual behaviour,®® with the following behavioural risk
factors being important: homosexual orientation,
increasing number of years of sexual activity, increasing
number of lifetime partners, number of past STD
infections and having receptive anal and (or) vaginal
contact. There was no association with age at first
intercourse.%® At the time the serum samples were
collected, gonorrhoea rates among homosexual men
were declining, suggesting that behavioural changes in
response to AIDS had already occurred.”

Similar findings for HSV-2 seroprevalence were
documented for a study in which samples were
collected in 1993 and 1998 from randomly selected STD
attendees in Rotterdam.”® The HSV-2 seroprevalence
decreased from 30% in 1993 to 22% in 1998 (P<0.001).
Although it is likely that different individuals would
have been sampled at the two periods, the prevalence of
HSV-2 infection apparently fell among STD clinic
attendees in Rotterdam. In both time periods, HSV-2
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Table 3: Prevalence of HSV-2 infection among non-high-risk populations in Finland'®

Mean or HSV-2
Test Population median age prevalence
methodology  group Sex (range) n (%)
Helsinki TS ELISA Pregnant F 30 997 16
(1988-1989)%4 women <20 36 14
21-25 181 16
26-30 344 17
31-35 297 16
36241 139 12
National TS ELISA Population- F 39 (15-83) 143 26
(1966-1972)°> based, random
sample from
Finnish social
insurance
institution
National registry TS ELISA Control F 44~ 64 31
(1966-1972)%¢ patients in
cervical
neoplasia
study, matched
by sex, age
and time of
diagnosis
TS, type specific; HSV-2, herpes simplex virus type 2; ELISA, enzyme-linked immunosorbent assay; ~, estimated from
graph or table or age range inferred from text; F, female. Adapted from Smith JS et al.’®

Table 4: Prevalence of HSV-2 infection among non-high-risk populations in Norway'®

Mean or HSV-2
Test Population median age prevalence
methodology  group Sex (range) n (%)
Multi-site (1992— TS ELISA Pregnant F <20—>34 961 27
1994)67 women <20 24
20-24 17
25-29 27
30-34 28
>34 35
Oslo (1991-1992)68 TS indirect Random F 32 (20-44) 216 25
blocking ELISA sample
TS, type specific; HSV-2, herpes simplex virus type 2; ELISA, enzyme-linked immunosorbent assay; F, female. Adapted
from Smith JS et al.’®

seropositivity was significantly associated with age and
ethnicity, and HSV-2 seropositivity was more prevalent
in females and related to sexual lifestyle variables. A
study in Groningen among STD attendees found a lower
HSV-2 seroprevalence (22%) in 1998 using a different
type-specific enzyme-linked immunosorbent assay
(ELISA).” Although the HSV-2 seroprevalence in the
study in Groningen is similar to that reported for the
same time period in Rotterdam, it does not necessarily
support a decline as there may be geographical
differences in HSV-2 prevalence.

Genital HSV infection was largely unrecognized by
both physicians and patients in a study at the STD clinic
in Rotterdam.®® Over 80% of HSV-2 seropositive
individuals did not have a history of genital herpes and
95% had no current clinical signs of infection.®® Thus,
non-serological methods, such as a reported history of
genital herpes or clinical diagnoses, are revealed to be
poor predictors of HSV infection — findings that have
also been reported elsewhere.*

Epidemiology of HSV in

Prevalence of HSV-2 Infection in
Switzerland

In a Swiss study of non-high-risk patients (Table 6),
HSV-2 seroprevalence was 14.6% for women (n=89) and
8.1% for men (n=62).”° The study was conducted in
1997 and involved 151 adult volunteers from the region
of Basel. They had no history of genital herpes or any
other STD, and 87% were between 20 and 49 years

of age.

The annual seroconversion rate was estimated to be
0.61% (95% CI: 0.14—1.4) for women and 0.49% (95%
CI: 0.09-1.4) for men. This is lower than that estimated
in other studies.?>#1:59-52 The survey took place after the
widespread promotion of safer sex and condoms but, as
the study was not longitudinal, it is not possible to
assess the impact of this educational initiative nor to
attribute the lower annual incidence of HSV-2 infection
in Switzerland to this initiative. In a large
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Table 5: Prevalence of HSV-2 infection among high-risk populations in The Netherlands™

Mean or HSV-2
Test Population median age prevalence
methodology  group Sex (range) n (%)
Amsterdam TS Homosexual M 26 (23-28) 300 19
(1995-1997)"1 immunoblot ~ men
(Chiron)
Amsterdam TS Heterosexual F/M <20-245 580/883 43/24
(1986-1988)%? monoclonal STD clinic <20 30~/4.0~
antibody attendees 20-24 21~/13~
blocking ELISA 25-29 39~/18~
30-34 53~/27~
35-44 67~/33~
245 56~/37~
Homosexual M <20->45 215 41
STD clinic <24 33~
attendees 25-29 26~
30-34 58~
35-44 51~
245 55~
Amsterdam (1984)72 TS ELISA Homosexual M 35 107 49
men
Rotterdam (1998)73 TS HSV ELISA  STD clinic F+M 13-71 653 22
(Gull) attendees 13-24 209 8.0
25-29 140 25
30-34 102 26
35-39 78 31
40-71 124 31
Females F 27 (13-60) 292 27
Heterosexual M 31 (16-71) 307 18
males
Homosexual M 31 (18-60) 55 15
males
TS, type specific; HSV-2, herpes simplex virus type 2; ELISA, enzyme-linked immunosorbent assay; STD, sexually
transmitted disease; ~, estimated from graph or table or age range inferred from text; F, female; M, male. Adapted from
Smith JS et al.’®

Table 6: Prevalence of HSV-2 infection among non-high-risk populations in Switzerland'®

Mean or HSV-2
Test Population median age prevalence
methodology  group Sex (range) n (%)
Basel (1997)7° TS ELISA Adult F/M 20-29 39/27 5.1/3.7
(SmithKline volunteers 30-=50 50/35 22/11
Beecham) from
population
with no
history of
STDs
TS, type specific; HSV-2, herpes simplex virus type 2; ELISA, enzyme-linked immunosorbent assay; STD, sexually
transmitted disease; F, female; M, male. Adapted from Smith JS et al.™®

population-based sample in Switzerland, 18.9%
(588/3110) of individuals were HSV-2 seropositive,
while the prevalence of HSV-1 seropositivity was
80.5%.7% As in other studies, HSV-2 infection was
associated with female sex (adjusted OR 1.26; P=0.017)
and with various indirect indicators of sexual activity or
STD risk (e.g. marital status, with those being divorced
(adjusted OR, 2.04; P<0.001) or divorced/separated (OR,
1.9; P=0.004) being at higher risk of infection than
married or single persons). There was a negative
association of HSV-2 infection with HSV-1
seropositivity (OR 0.71, P=0.046).
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Prevalence of HSV-2 Infection in France

A national serological survey found an overall HSV-2
seroprevalence of 17.2% among older adults from the
general French population (Table 7).”” The prevalence of
HSV-2 infection was higher in females than males
(17.9% versus 13.7%, respectively; P<0.001). There was
a slight but not significant increase in HSV-2
seroprevalence with age, which may be because the
samples were taken from individuals who were 35 years
of age or older. In the NHANES III survey, HSV-2
seroprevalence remained stable in people aged over
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Table 7: Prevalence of HSV-2 infection among non-high-risk and high-risk populations in France'®

Mean or HSV-2
Test Population median age prevalence
methodology  group Sex (range) n (%)
National (1996)”7 Gull HSV Randomly M/F 2934/1478 13.7/17.9
gG-EIA selected from 35-40 -/15.7
cancer and 41-45 -/18.8
cardiovascular 46-50 12.5/18.1
disease study 51-55 14.2/17.0
=55 15.0/19.5
Paris (1994)78 TS gG2 EIA STD clinic M/F 31/37 223/264 45/67
(SmithKline attendees 18-24 53
Beecham 25-34 66
Biologicals) 235 80

TS, type specific; HSV-2, herpes simplex virus type 2; gG, glycoprotein G; EIA, enzyme immunoassays; STD, sexually
transmitted disease; F, female; M, male. Adapted from Smith JS et al.™®

30 years.® Thus, this suggests that HSV-2 infection is
largely acquired in the first three decades of life.

The prevalence of HSV-2 antibodies was higher in
people living alone (single, widowed, separated or
divorced) compared with those who were married
(>20% versus 15%; P<0.001). While other studies
confirm a higher HSV-2 seroprevalence in widowed,
separated and divorced people, they reported a lower
seroprevalence in single individuals than in those who
were married.?”? Once again, this discrepancy can be
explained by the age structure of the population
surveyed, as older individuals would have had a greater
mean lifetime sexual activity than younger persons,
thereby lessening the effect of domiciliary status. The
HSV-2 prevalence was higher in the south of France and
in Paris. This disparity with the rest of France could be
due to variations in sexual behaviour, which could, in
turn, be related to cultural diversity and/or the level of
urbanization.

In common with studies in other countries, a study in
Paris documented that HSV-2 seroprevalence was
higher among STD clinic attendees than in the general
population (Tables 7 and 8).” Of 487 patients attending
an STD clinic, 55% were HSV-2 seropositive (44.7% of
men and 67.3% of women). A number of factors were
predictive of HSV-2 seropositivity in this study
(Table 8). As in other studies,??431:4079 age and gender
were predictors of HSV-2 infection. The importance of
country of origin as a predictive factor in this French
study should be confirmed in future studies but is
supported by studies in the developing world, which
show a high HSV-2 seroprevalence. However, there was
no correlation between sexual behaviour (i.e. number of
sexual partners in the previous 6 months, age at first
intercourse, condom use or previous STDs) and the
probability of HSV-2 seropositivity. This may be because
the population had a high background prevalence of
STIs or because the population sampled differed from
that in other surveys.

Prevalence of HSV-2 Infection in
Germany

Three studies have looked at HSV-2 seroprevalence in
Germany (Table 9). A serological survey analysed 2999
samples collected from pregnant women from Stuttgart
over three time periods and found no change in HSV-2
seropositivity: 8.3% (34/408) in 1988-1989; 6.3%
(37/592) in 1990-1991; and 8.9% (179/1999) in
1996—1997.8° In another German study, HSV-2
seroprevalence was 15.1% among females aged

20-29 years but this higher prevalence must be
interpreted in the context of differing backgrounds and

serological testing.?! The HSV-2 seroprevalence in this
population was also much lower than that in pregnant
women in Scandinavia and the USA.51:61.62

The same authors also determined the prevalence of
HSV-2 antibodies in sera submitted for routine
diagnostics in 1996—1997. HSV-2 antibodies were
detected in 4.5% of newborn sera; these are likely to be
of maternal origin as HSV-2 antibody was absent in
children aged 6-9 years. HSV-2 infection largely
occurred with the onset of sexual activity; the
seroprevalence in men and women aged 15—40 years
was 8.8% and 10%, respectively. The similar HSV-2
prevalence in the genders (P=0.91) contrasts with the
higher prevalence of HSV-2 infection in women than
men in another study in Germany®! and to studies in
other countries. In this study the seroprevalence of
HSV-2 was determined in blood donors, hospital
patients and HIV-seropositive individuals.?! The
prevalence of HSV-2 antibodies was higher in HIV-
seropositive individuals than among hospital patients
and blood donors. Consistent with other studies,
serological evidence of HSV-2 infection was more
common in HIV-infected individuals than among non-
high-risk groups.82# HSV-2 seroprevalence was higher
among German blood donors than British donors
(14.9% versus 7.5%, respectively), although such
comparisons should be made cautiously because of the
likely differences between the populations; blood
donors in one country do not necessarily share
characteristics with those from another, even though
each may be considered somewhat representative of a
general population.

Antibodies to HSV-2 were strongly associated with
increasing age. Among blood donors and hospital
patients (considered to be ‘non-high-risk’), HSV-2

Table 8: Factors predictive of HSV-2

seropositivity in Paris, France’8

Factor OR
Female 3.37
Age 1.04
Country of origin:
Central Africa 3.52
North Africa 1.36
History of genital herpes 10.97
Hepatitis B virus markers 1.92
Hepatitis C virus markers 3.96
OR, odds ratio. Reproduced from Javier M et al.”®
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Table 9: Prevalence of HSV-2 infection among non-high-risk and high-risk populations in Germany'?

with in-house
Western blot

Mean or HSV-2
Test Population median age prevalence
methodology  group Sex (range) n (%)
Non-high-risk
populations
Urban and rural Screened with  Blood donors F/M 1-=70 2591/2467 15/11
area from non- TS ELISA and hospital 1-5 2.0~/1.0~
specified district (Gull) and patients 6-11 4.0~/1.0~
(1996-1997)81 immunoblot; 12-16 7.0~/7.0~
equivocal 17-19 5.0~/5.0~
ELISA or 20-29 15~/10~
positive 30-39 21~/13~
immunoblot 40-49 19~/13~
confirmed 50-59 21~/15~
with in-house 60-69 25~/28~
Western blot =70 25~/28~
Stuttgart TS EIA (Cobas) Routine
(1996-1997)%° diagnosis of:
Women F 15-40 797 10
Men M 15-40 68 8.8
Children F/M 6-9 31 0.0
High-risk populations
One district TS ELISA HIV-infected F/M 20-39 110/272 66/40
(1996-1997)81 (Gully; individuals
immunoblot

from Smith JS et al.'°

TS, type specific; HSV-2, herpes simplex virus type 2; EIA, enzyme immunoassay; ELISA, enzyme-linked
immunosorbent assay; ~, estimated from graph or table or age range inferred from text; F, female; M, male. Adapted

seroprevalence increased from a low level before the
onset of sexual activity to the highest level in the third
decade of life. For HIV-positive individuals, the HSV-2
seroprevalence rate increased with age but was
significantly higher than among the non-high-risk
group; the highest HSV-2 seroprevalence was 71.4% in
women 30-39 years of age. These age distributions are
consistent with the acquisition of HSV-2 subsequent to
sexual debut.

Prevalence of HSV-2 Infection in Italy

Several HSV-2 seroprevalence studies have been
undertaken in Italy (Table 10). A study among various
non-high-risk populations in Rome recorded an overall
HSV-2 seroprevalence of 5.5%.54 The seroprevalence of
HSV-2 was similar among men (4.9%) and women
(6.7%), and there was no increase in the prevalence of
HSV-2 infection with age. The highest prevalence of
HSV-2 seropositivity in any of the groups tested was
7.6%), in pregnant women. This figure is similar to the
8.4% seroprevalence reported in a similar setting in
northern Italy in samples collected before 1990.5! The
HSV-2 seroprevalence of 3.8% among military recruits
was much higher than the 0.086% seroprevalence
recorded in another study among Italian military
recruits that used blood samples drawn in 1981.%
However, the two studies used different serological tests
and the older test may have had a lower sensitivity.

In contrast to the relatively low HSV-2
seroprevalence in groups representative of the general
population (i.e. military recruits, vaccinees, blood
donors and pregnant women), the prevalence of HSV-2
infection was much higher in Italian STD clinic
attendees.’® The HSV-2 seroprevalence was 24.6%
among 919 patients attending an STD clinic in northern
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Italy, and HSV-2 infection was equally prevalent in men
(24.5%) and women (24.8%). However, in common with
other serological surveys, seroprevalence increased
with age, ranging from 14.2% among those aged

25 years or younger to 37.5% among those older than
35 years of age. There was also an increase in
seroprevalence with the number of sexual partners in
the last year. The prevalence of HSV-2 infection in the
Italian STD clinic attendees is lower than that reported
in an earlier study, in which 69.0% (109/158) of men
who have sex with men (MSM) and 35.0% (274/783) of
heterosexual men were HSV-2 seropositive but, again,
this may be due to differences in performance of the
tests used.?? It is also lower than that in STD clinic
attendees in the USA® and Australia,*? but similar to
that reported in the UK”® and New Zealand.*!

Prevalence of HSV-2 Infection in Spain

Since 1985, four HSV seroprevalence studies have been
carried out in non-high-risk populations, and one in a
high-risk population (Table 11). The HSV-2
seroprevalence in the Spanish general population was
reported to be 3.6%%% using samples from a study on heart
disease, which was designed to be a representative cross-
sectional survey of the Spanish population. In total, 3974
sera from individuals aged 5-59 years were assayed. The
prevalence of HSV-2 antibodies was similar in males and
females (3.7% versus 3.6%, respectively). There was no
significant difference between age groups with respect to
HSV-2 seroprevalence. Children aged 5—12 years of age
had a similar seroprevalence (4.1%) to the other age
groups, which the authors of the study suggested was due
to acquisition of HSV-2 during the perinatal period.®?
They further suggested that, because age-specific
seroprevalence remains stable, HSV-2 is not circulating
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Table 10: Prevalence of HSV-2 infection among non-high-risk and high-risk populations in Italy'®

Mean or HSV-2
Test Population median age prevalence
methodology  group Sex (range) n (%)
Non-high-risk
populations
National (1981)8:86 TS ELISA Male military M 18-25 1169 0.1
draftees
Central Italy TS ELISA Health F/M 30 (16-64) 246/165 4.8
(1985)8>86 personnel
Naples (1 988)%7 TS ELISA Patients in F/M 26 (18-42) 86/2 1.1
hepatitis B
immunization
centre
High-risk populations
Northern lta|y TS ELISA STD clinic F 27 (16-65) 258 25
(1997-1998)%8 (Gull/ attendees M 32 (18-75) 661 25
Meridian) F/M <25 11/16~
26-35 27/20~
>35 50/35~
Naples (1 988)87 TS ELISA Drug addicts F/M 26 (18-42) 88 9.1
Rome (1984)% TS ELISA Homosexuals M 30 (20-50) 397 55
Rome (1986)82 TS ELISA STD clinic F/M 18—=53 941 41
attendees
Heterosexual 18-=53 783 35
STD clinic 18-27 302 25
attendees 28-42 302 35
43-52 97 42
>53 82 62
Homosexual 18-=53 158 69
STD clinic 18-27 41 51
attendees 28-42 82 71
43-2>53 35 86

Smith JS et al.’®

TS, type specific; HSV-2, herpes simplex virus type 2; ELISA, enzyme-linked immunosorbent assay; STD, sexually
transmitted disease; ~, estimated from graph or table or age range inferred from text; F, female; M, male. Adapted from

among the general population but is restricted to
populations at high risk of virus transmission.

A similar overall HSV-2 seroprevalence of 3.5% was
documented for pregnant women in the autonomous
region of Madrid.** However, the HSV-2 seroprevalence
in pregnant women from Madrid aged 15-24 years was
1.7%, which was lower than the 3.1-3.4% reported for
women of similar age in the Spanish general population
study. Unlike the cross-sectional survey of the Spanish
population,®® the study in pregnant women found that
the prevalence of HSV-2 antibodies increased with
age.” In this respect, this sexually active population is
similar to populations in the USA and other parts of
Europe for which HSV-2 seroprevalence increases with
age.87997 This difference between the studies may be
real or an artefact due to differing performance of the
tests used, but, nevertheless, the study of pregnant
women suggests that HSV-2 is being transmitted
sexually in the general population.

The HSV-2 seroprevalences in these two studies were
lower than those reported in studies in Spain published
from 1987 to 1994.51:92:94.98 The seroprevalence rates in
the earlier studies varied according to the population
studied and the serological test used: 10% and 7% in
pregnant women and their partners from Seville using a
purified gG-2 ELISA,5 9% in pregnant women from
Madrid using an ELISA with a whole cell lysate as
antigen;®? and 11-12% in women who were controls in
a study on the relationship between cervical cancer and

STIs.? The higher prevalence of HSV-2 infection in the
earlier studies may be attributable to the lower
specificity of the tests used, which would have
overestimated the cases of HSV-2 infection.%*

Among 374 STD clinic attendees in Madrid, Gijon
and Malaga, 25% were seropositive for HSV-2.9¢ More
women than men were HSV-2 seropositive (30% versus
12%, respectively, P<0.001) and the risk of being HSV-2
seropositive was related to the number of sexual
partners in the last 5 years. As in other studies, only a
minority of patients (30% in this study) reported a
history of genital herpes; in a study published in 1990
among STD clinic attendees in Seville, HSV-2
seroprevalence was 13% in men and 30% in women.5!
Therefore, the HSV-2 seroprevalence is higher among
those who have more risk factors for HSV-2 infection,
which suggests that HSV-2 is circulating in Spain via
sexual transmission. The study also followed a
prospective cohort of HSV-2 seronegative individuals
for 6-18 months. It recorded a 4% annual rate of
seroconversion but this figure should be considered
cautiously as the characteristics of the population did
not remain constant during the follow-up period.

Prevalence of HSV-2 Infection in the UK

Prevalence studies of HSV-2 infection are outlined in
Table 12. In the only serological survey conducted to
date in the general population of England and Wales,
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Table 11. Prevalence of HSV-2 infection among non-high-risk and high-risk populations in Spain

Centocor) with
Western blot
confirmation of
positive and
equivocal sera

Mean or HSV-2
Test Population median age prevalence
methodology  group Sex (range) n (%)
Non-high-risk
populations
Eight regions TS indirect Representative F/M 5-59 2052/1922 3.6/3.6
(1992-1993)%2 EIA sample of 5-12 306/328 2.6/5.5
eight 13-19 350/332 3.4/3.9
geographical 20-29 422/372 3.6/2.7
regions 30-39 338/326 2.7/1.5
40-49 329/302 3.0/4.0
50-59 307/262 6.2/4.6
Barcelona TS ELISA Random 36 242 11
(1985-1987)% (gC2) sample from 53 238 12
general
population
Autonomous region TS Population- 15-45 692 3.5
of Madrid recombinant  based sample 15-24 303 1.7
(1993-1994)% ELISA (Biokit) 25-34 239 4.2
35-45 150 6.0
Madrid (1993)% ELISA Representative F/M 15 (14-17) 1191 4.8
(Menarini sample of
Diagnostics)  adolescents
High-risk populations
Gijén, Madrid, TS indirect STD clinic F/M 32 (18-65) 245/129 30/12
Mélaga ELISA (Captia  attendees
(1996-1997)% Select,

TS, type specific; HSV-2, herpes simplex virus type 2; ELISA, enzyme-linked immunosorbent assay; EIA, enzyme
immunoassay; STD, sexually transmitted disease; F, female; M, male. Adapted from Smith JS et al."®

antibodies to HSV-2 were found in 3.3% of men and
5.1% of women (P=0.009).%° The sera were collected
from 4930 individuals aged 0-69 years between January
1994 and June 1995, and from 500 children aged

10-14 years between November 1986 and December
1987. Ninety-eight per cent of the samples were
collected from outside London. In common with other
studies, the prevalence of HSV-2 antibodies increased
with age (i.e. in males aged 16—60 years [P=0.006] and in
females aged 16—40 years [P=0.011]).

A study among 1347 blood donors in London, found
an overall seroprevalence of 7.6%, with a higher
seroprevalence among women (12.4%) than men
(3.2%).190 Although blood donors are not truly
representative of the general population, they may serve
as a guide. In this respect, the seroprevalence among
male blood donors!® is similar to that of men in the
general population but the seroprevalence among
female blood donors was twice that reported for the
general population.®® However, direct comparison of the
data may not be appropriate because of the different age
structures in the two studies. Moreover, the samples
collected in the general population survey did not
include any from adults in London. As is the case for
other STDs, the prevalence of HSV-2 infection may be
higher in London than the rest of England and Wales.

The prevalence of HSV-2 antibodies is also high
among sexually active adults in urban centres outside
London.100101 In an STD clinic in Trafford, Manchester,
the HSV-2 seroprevalence among attendees was 14.3%,
which comprised 9.9% (24/242) men and 18.7%
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(46/246) women.'°! In a study among attendees at in
STD clinic in London, 17.3% (51/294) of men and
24.5% (85/347) of women were HSV-2 seropositive.1%
In Middlesborough, the HSV-2 seroprevalence among
198 women attending an antenatal class was 8.1%,
while it was 21.6% among 269 women attending an
STD clinic.1%? In both groups, there was a significant
effect of increasing age on HSV-2 seropositivity; the OR
was 1.94 (95% CI, 1.32-2.86) for prevalence for each
decade increase in age.

Taken together, these studies suggest that the overall
prevalence of HSV-2 infection is much lower in England
and Wales than in the USA. Yet despite this difference in
absolute prevalence, the epidemiology of the disease is
similar in that women have a higher prevalence of infection
than men, and HSV-2 seroprevalence increases with age.

Prevalence of HSV-2 Infection in
New Zealand

HSV-2 seroprevalence increased with age in a cohort of
individuals followed as part of a multidisciplinary
study in Dunedin (Table 13).1% The seroprevalence
among the 1037 people in the cohort at age 21 years (in
1993-1994) was 3.4% (4.3% in women and 2.7 % in
men). Of the 869 specimens collected when the subjects
were 26 years old, 11% had antibodies for HSV-2, and
the HSV-2 seroprevalence was higher among women
than men (15.3% versus 7.1%; P<0.001). Among those
known to be seronegative at age 21 years, the annual
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Table 12: Prevalence of HSV-2 infection among non-high-risk and high-risk populations in the UK

Mean or HSV-2
Test Population median age prevalence
methodology  group Sex (range) n (%)
Non-high-risk
populations
England and Wales TS Immuno- F/M 16-69 3347 5.1/3.3
(2% from London) monoclonal competent
(1994-1995)% antibody 16-19 3.0~/2.0~
blocking 20-24 4.0~/1.4~
ELISA 25-29 6.6~/4.7~
30-34 6.2~/3.3~
35-39 8.3~/3.0~
40-49 3.2~/4.2~
50-59 4.9~/7 .2~
60-69 4.6~/1.3~
National sample TS ELISA Controls from F 20-44 387 4.7
(1984-1988)1% cervical 20-29 50 4.0
cancer study 30-34 113 3.5
35-39 155 6.5
40-44 69 2.9
Central London Modified Blood donors F/M 30/36 (18-68) 639/708 12.4/3.2
(1992)7° Western blot 18-25 3.0~/2.0~
26-30 10~/2.0~
31-35 17~/4.0~
36-40 20~/7.0~
41-45 25~/7.0~
46-50 16~/4.0~
50-55 16~/2.0~
56-60 12~/3.0~
61-68 0.0~/0.0~
London ELISA for Antenatal F <20-=35 3533 10
(1981-1982)104 total HSV patients <20 545 4.4
antibodies, 20-24 1240 9.5
positives 25-29 1027 11
confirmed 30-34 515 14
with TS ELISA =235 202 19
High-risk populations
Central London Modified Heterosexual F 25 (17-68) 347 25
(1992)7° Western blot ~ STD clinic M 29 (17-69) 294 17
attendees F/M 17-25 17/0.0~
26-30 26/17~
31-35 40/27 ~
36-40 36/35~
41-45 50/20~
46-68/9 —/35~
Modified Homosexual M 29 (19-69) 192 27
Western blot  STD clinic <25 11
attendees 26-30 15
31-35 43
36-40 41
41-45 52
46-69 61
TS, type specific; HSV-2, herpes simplex virus type 2; ELISA, enzyme-linked immunosorbent assay; STD, sexually
transmitted disease; ~, estimated from graph or table or age range inferred from text; F, female; M, male. Adapted from
Smith JS et al.’®

seroconversion rate was 13.5 cases per 1000, compared number of partners. Alternatively, the force of infection
with 8.1 cases per 1000 per sexually active year before may differ, with the prevalence of HSV-2 infection in the
the age of 21. This increase is not attributable to a higher | potential partner pool being higher in later life.

rate of partner change with age, as the average rate of The prevalence of HSV-2 antibodies among 300
partner change was lower after the age of 21 years, and attendees from four STD clinics in New Zealand was
was only modestly increased in those who acquired new | 25.7% (Table 13), which falls within the seroprevalence
infections between 21 and 26 years of age. The rise in range reported for STD clinic attendees in other
infection with age may be because partner selection countries.! The seroprevalence increased with age up to
plays a greater role in determining HSV-2 risk than the age 50 years but no specific differences were found for
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Table 13: Prevalence of HSV-2 infection among non-high-risk and high-risk populations in New

Zealand'™
Mean or HSV-2
Test Population median age prevalence
methodology  group Sex (range) n (%)
Non-high-risk
populations
Dunedin TS ELISA with  General F/M 21/21 372/407 4.3/2.7
(1993-1994)106 Western blot  population
confirmation  cohort
of positive sera
High-risk populations
Auckland, Indirect TS STD clinic F/M <20-=50 123/171 30/22
Christchurch ELISA, patients <20 63 14
(1991-1992)°" equivocals 20-29 151 20
typed by 30-39 53 43
Western blot 40-250 27 50
TS, type specific; HSV-2, herpes simplex virus type 2; ELISA, enzyme-linked immunosorbent assay; STD, sexually
transmitted disease; F, female; M, male. Adapted from Smith JS et al.®

gender or ethnic group (European, Maori or Pacific Island
origin). There were significant differences in the
prevalence of HSV-2 antibodies from one of the four
clinics, which underscores the importance of considering
the characteristics of the population studied before
assuming the finding is representative of another group.

Prevalence of HSV-2 Infection in
Australia

Key findings of Australian HSV-2 seroprevalence
studies are outlined in Table 14. The HSV-2
seroprevalence among pregnant women attending
antenatal classes in Sydney lies within the range
reported for pregnant women in other countries.
Overall, 14.5% of 229 women were positive for HSV-2
antibodies.** HSV-2 seroprevalence increased with age,
peaking at approximately 30 years.

The seroprevalence of HSV-2 infection was high in
homosexual Australian men, with HSV-2 antibodies
being prevalent in nearly twice as many HIV-positive
men as HIV-negative men (60.9% versus 27.8%;
P<0.0001).1°7 The HIV-positive men were slightly older
(39 versus 36 years; P=0.00125) and also had a higher
number of lifetime sexual partners (633 versus 271;
P<0.0001). A similarly high HSV-2 seroprevalence
(64.7%) was found among 300 heterosexual male
patients at an STD clinic in Sydney.'?® This is one of the
highest prevalences of HSV-2 infection recorded in
heterosexual men in the developed world. In a
contemporaneous survey, also among STD clinic
attendees in Sydney, the prevalence of HSV-2 antibodies
in men was 35% and 55% in women, with an overall
seroprevalence of 40% .42

HSV-2 seroprevalences similar to those reported in
the study by Cunningham et al.*? were noted in a
serological survey of prisoners from 27 correctional
centres across New South Wales. The prevalence of
HSV-2 antibodies was 58.3% (77/132) in women, which
was higher than in males (21.0%; 138/657).119 HSV-2
prevalence increased with the number of sexual partners.
The presence of HSV-2 antibodies was associated with
increasing age and aboriginality for men, and a higher
reported number of lifetime sexual partners and the
presence of hepatitis C antibodies for women.

Prevalence of HSV-2 Infection in Japan

In Japan, HSV-2 seroprevalence was lowest among
pregnant women in Tokyo (7%) and highest among
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female commercial sex workers in the Osaka area (80%)
(Table 15).1* The seroprevalence among blood donors,
who are often considered to be representative of the
general population, was low (0% in women and 2% in
men; aged 38.2 + 9.8 years and 38.8 = 11.9 years,
respectively). However, it is difficult to draw
conclusions about the overall prevalence of HSV-2 in
Japan because of the different populations sampled. For
example, the seroprevalence was higher among
pregnant women in Kagoshima (17%) than in pregnant
women in Tokyo (7%), despite similar mean ages (29.1 +
4.1 versus 29.9 + 4.6 years). In another representative
group of healthy women (mean age 48.7 years) attending
a clinic in Osaka for regular health checks, 15% of
subjects were HSV-2 seropositive.

Clinical Presentation of Genital HSV
Infection

A common feature of many of the seroepidemiological
studies is that only a minority of patients had ever
received a diagnosis of genital herpes. Generally, less than
one-fifth of HSV-2 seropositive participants in the surveys
had ever received such a diagnosis.'® Another important
factor in this underdiagnosis is the prevalence of atypical
lesions. In a study among STD clinic attendees, only
two-thirds of women with positive HSV cultures had
typical external herpes lesions. In the remaining patients,
HSV was isolated from atypical lesions or in the absence
of signs and symptoms. This under-recognition is likely
contributing to the spread of genital HSV infection.

Genital HSV-1 Infection

@® Studies of genital ulcers should use polymerase
chain reaction (PCR) as studies consistently show
increased sensitivity over HSV culture (research
need recommendation)

The rates of HSV-2 infection in the general US
population and in many populations in Europe are
substantial but are likely to be underestimates of the
true prevalence of genital herpes. Seroepidemiological
studies that use HSV-2 infection as a surrogate for
genital herpes do not quantify the contribution of
genital HSV-1 infection. The prevalence of genital
HSV-1 infection is increasing in many countries, a
change that has implications not only for the
epidemiology of the disease but also for management.
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Table 14: Prevalence of HSV-2 infection among non-high-risk and high-risk populations in Australia

Mean or HSV-2
Test Population median age prevalence
methodology  group Sex (range) n (%)
Non-high-risk
populations
Sydney TS ELISA Antenatal F 28 2616 13
(1995-1998)'0? patients
Sydney (pre-1992)% TS Antenatal [F <20-=30 229 15
immunodot clinic <20 20 5.0
enzyme assay  attendees 20-29 130 16
=30 46 17
High-risk populations
New South Wales TS indirect Prisoners F/M 33/34 132/657 58/21
(1996)'10 immunoassay
Sydney Screen with Heterosexual M 31 (18-69) 300 65
(1990-1991)108 total HSV male STD
antibody by clinic
complement  attendees
fixation,
positives
tested with
indirect 1gG
EIA with
Western blot
confirmation
Sydney (pre-1992)*>  Immunodot STD clinic F 32 (<20-=240) 107 40
or indirect attendees <20-29 66 32
ELISA assay 30-39 24 54
240 17 53
TS, type specific; HSV-2, herpes simplex virus type 2; ELISA, enzyme-linked immunosorbent assay;
IgG, immunoglobulin G; EIA, enzyme immunoassay; STD, sexually transmitted disease; F, female; M, male.
Adapted from Smith JS et al.®

Table 15: Prevalence of HSV-2 infection among non-high-risk and high-risk populations in Japan®

Mean or HSV-2
Test Population median age prevalence
methodology  group Sex (range) n (%)
Non-high-risk
populations
Central Japan TS gG- Random F/M 20-49 158/105 1.2/1.8
(192 capture ELISA  population 20-29 63/30 0.0/2.2
sample in 30-39 54/30 3.6/0.0
rural towns 40-49 41/45 0.0/3.3
Kagoshima TS Pregnant F 29 200 17
(1985-1989)'"" immunodot women
Nagoya Blood donors M 39 (20-59) 41 2.4
(1985-1989)'" 20-39 21 0.0
40-59 20 5.0
Osaka Women F 49 56 15
(1985-1989)'"" having
routine
health check
Tokyo (1985-1989)"" Pregnant F 30 90 6.7
women
High-risk populations
Japan, Nagoya area TS Homosexuals M 41 (<20-=60) 34 24
(1985-1989)'" immunodot
Japan, Osaka area TS CSWs F 35 70 80
(1985-1989)'"! immunodot
STD patients M 45 (<20-=260) 26 23
TS, type specific; HSV-2, herpes simplex virus type 2; gG, glycoprotein G; ELISA, enzyme-linked immunosorbent
assay; CSWs, commercial sex workers; STD, sexually transmitted disease; F, female; M, male.
Adapted from Smith JS et al.!°
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SEROPREVALENCE OF HSV-1 INFECTION
In many developing countries, HSV-1 infection is
ubiquitous, with as many as 90% of individuals being
HSV-1 seropositive by the fourth decade of life.
However, there appears to be a decline in the age-
specific seroprevalence of HSV-1 infection in
industrialized countries. In The Netherlands, HSV
prevalence was compared for blood samples drawn
from STD clinic patients in 1986 and in 1993—-1994.73
The seroprevalence of HSV-1 and HSV-2 decreased by
9% and 8%, respectively (P<0.001). This may reflect a
true difference, which may be attributable to the effect
of HIV awareness, or could be an artefact due to
sampling separate cohorts with different demographic
or sexual behaviour variables. In the UK, the prevalence
of antibodies to HSV-1 in 10-14 year olds declined from
34% in samples collected in 1986—1987 to 24% in
samples collected in 1994-1995 (P<0.001).%° Other
studies that looked at the prevalence at one time point
recorded low age-specific prevalences of HSV-1
infection. In one US study, only 37.2% of first-year
college students in 1983 were HSV-1 seropositive.*! In
the UK during the early 1990s, only 44% of blood
donors and 59.5% of STD clinic attendees were HSV-1
seropositive.1%0

The change in the epidemiology of HSV-1 infection is
likely to be due to an improvement in socio-economic
conditions. A corollary of the lowering in age-specific
rates of infection is that the number of adults
susceptible to HSV-1 will increase, many of whom will
acquire HSV-1 genitally. Population studies in the USA
have found higher rates of HSV-1 infection in black and
Hispanic populations than in whites® but genital HSV-1
infection was four times more prevalent in whites than
non-whites among STD clinic attendees in Seattle.!
This finding is consistent with the hypothesis that the
low prevalence of genital HSV-1 infection in ethnic
minorities in the USA may reflect high levels of
acquisition of orofacial HSV-1 infection in childhood.

In the UK, over an 8-year study period, the
prevalence of HSV-1 antibodies in cohorts born in
1972-1976 increased from 34% (in 1986—1987) to 41%
(in 1994-1995), suggesting that the annual incidence of
infection in susceptible adolescents and young adults is
1.3%.99 Above the age of 15 years, the prevalence
continued to increase, indicating continued
transmission among adolescents and adults. The study
only reported HSV-2 seroprevalence from samples
collected in 1994—-1995; HSV-2 antibody was detected in
sera from 3.3% of men and 5.1% of women.* A study
initiated in 1993 of the efficacy of an HSV-2
glycoprotein subunit vaccine also determined HSV-1
seroconversion rates. In the study, the rate of HSV-1
serological conversion was 1.6 cases per 100 person-
years.%? The rate of symptomatic genital HSV-1 infection
was 0.5 cases per 100 person-years, which was the same
as the acquisition rate for oropharyngeal infection.5? In
comparison, the acquisition rate of HSV-2 infection was
higher, at 5.1 cases per 100 person-years.>?

CHANGING EPIDEMIOLOGY OF GENITAL HSV-1
INFECTION
USA: HSV-1 is an increasingly important cause of
genital herpes in the USA. At a medical centre in
Kentucky, 4498 samples collected between 1994 and
1999 were typed for HSV-1 and HSV-2.1*® The majority
of HSV-2 isolates (91.8%; 437/476) were from
anogenital sites, whereas only 36.0% (191/530) of HSV-
1 cultures were from this source. Although HSV-2
remained the predominant HSV type isolated from
genital specimens, there was an overall increase in the
proportion of HSV-1 culture-positive infections with
time. In common with other studies, the proportion of
cases of genital HSV-1 infection was greater in women
than men; for example, in 1999, 43% of female genital
isolates and 30% of male genital isolates were HSV-1.
Of 1145 STD clinic patients in Seattle diagnosed with
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genital herpes between 1993 and 1997, 17.1% had HSV
isolated from their genital ulcer disease (GUD).114
Among those with initial episodes of genital herpes,
HSV-1 was isolated more frequently from MSM (46.9%)
than from women (21.4%), and was less common among
heterosexual men (14.6%). Only 9.9% of isolates from
recurrent infections were typed as HSV-1. In the study,
there was a positive association between receptive oral
sex and a negative association with vaginal sex,
suggesting that the partner’s mouth, rather than the
genital areas, was a source of HSV-1 infection.!*

UK: In a study conducted in a genitourinary medicine
clinic in Durham, there was a higher proportion of cases
of primary genital herpes due to HSV-1 than attributed
to HSV-2.In 75% (9/12) of men and 67.6% (25/37) of
women, HSV-1 was isolated from primary episodes. A
high prevalence of first episode genital HSV-1 infection
(71%) was also recorded among patients attending a
genitourinary medical (GUM) clinic in Kirkcaldy.!'® The
proportion of first episode genital herpes due to HSV-1
is increasing in the UK. Among GUM clinic attendees in
Scotland, the proportion of cases of genital herpes
increased from 20% in 1978 to 41% in 1991.17 At
another Scottish GUM clinic, there was a progressive
increase in the proportion of HSV-1 first episodes
among women from 65% (13/20) in 1995-1996 to
88.2% (15/17) in 1998—-1999.116

Northern Ireland: A recent retrospective study analysed
laboratory records from six GUM departments over 80
months for recurrent GUD associated with HSV.118
Recurrent infection was considered to be confirmed
when HSV was recovered from two or more separate
episodes of GUD, at least 12 weeks apart. Sixty-nine
patients with recurrent genital herpes infection were
identified. Recurrent HSV-1 disease was more common
than recurrent HSV-2 disease in women (34 versus 10
cases, respectively) whereas recurrent HSV-2 infection
was more common in men (one case of recurrent HSV-1
disease versus 24 cases of HSV-2 disease). The mean age
at first diagnosis was 26 years for women and 39 years
for men. The authors concluded that HSV-1 was the
most common cause of recurrent genital ulceration in
women in Northern Ireland, and that women were
acquiring infections at an earlier age than men.

Sweden: Of 108 first episodes of genital herpes seen
consecutively in a Swedish STD clinic from 1995 to
1999, 44.3% (43/97 typed cultures) of all episodes were
due to HSV-1; of these, HSV-1 accounted for 63.5%
(33/52) of true primary episodes and for 81.3% (13/16)
of the first episodes in women.'® The study found a
significant association between oral-genital sex and
genital infection with HSV-1, and an association with a
history of orofacial herpes. Patients with genital HSV-1
infection were younger (mean age: 27 years) compared
with those with HSV-2 infection (31 years; P=0.016),
and women with primary HSV-1 infection were younger
than men (P=0.012).

Germany: In a study employing PCR, genital swabs
were taken from 173 women (average age: 33 years) in a
gynaecology surgery in Germany. A total of 26 women
were HSV-DNA positive; 38.4% of these HSV-positive
genital swabs were HSV-1 positive, while 42% were
HSV-2 positive and 19% were not typed.'?° More
patients with HSV-1 positive swabs had ‘herpetic
symptoms’ (54%) than those with HSV-2 positive swabs
(15%). As the study did not determine the type of
episode, it could not be determined if the episodes of
SV-1 shedding were associated with first episodes of the
disease.®® Approximately two-thirds of newly acquired
HSV-1 infections are symptomatic,®* which may explain
the high proportion of symptomatic HSV-1 infections in
the study.
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A recent retrospective study in Germany performed
virus culture on swab specimens obtained between 1996
and 2002 from 2678 HSV-seropositive patients. HSV-1
was isolated from 20% of genital lesions in men and
25% in women.'?! The proportion of genital infection
due to HSV-1 was lower compared with that reported in
other studies, which may be attributable to the lower
sensitivity of the assay used in this study.

Norway: In a retrospective study at an STD clinic in
Bergen, Norway, the proportion of cases of genital
herpes due to HSV-1 increased by 42% over a 10-year
period.'?? Primary genital HSV-1 disease increased from
36.0% (45/125) in samples collected from 1987 to 1989
to 50.7% (35/69) for samples collected between 1996
and 1998. The change in the proportion of first episodes
of genital disease due to HSV-1 was most marked in
women younger than 25 years of age in whom 50-90%
of the primary cases were caused by HSV-1 in the 1990s
as compared with 30-40% in 1987—-1989. There were
also more first episodes due to HSV-1 infection in
women older than 30 years of age (16% in 1987—-1989 to
29-30% in the 1990s) although the increase was not as
great as in the younger women. Most cases of recurrent
genital herpes were due to HSV-2 but the proportion of
recurrences due to HSV-1 also increased from 6.3%
(5/80) to 15.0% (21/140) of the total. Twice as many
women experienced recurrences of HSV-1 compared
with men and, consistent with the first episodes of the
disease, the highest proportion of recurrent cases
occurred in women aged 24 years or less (e.g. 37% of
recurrences occurred in this age group in 1996—1998).

RELATIONSHIP BETWEEN ORAL-GENITAL CONTACT
AND GENITAL HSV-1 INFECTION

Many studies document an association between oral-
genital contact and genital HSV-1 infection, which
suggests that the rise in prevalence of genital herpes due
to HSV-1 results from a change in sexual
behaviour.''#119 In a recent survey of college students in
the USA, 59% indicated that they felt that oral-genital
contact did not constitute ‘having had sex’.'?® The
benefit of limiting sexual activity to this type of contact
may be the preservation of virginity. Other influences on
its increased practice may be the perception that it is
safe sex, despite the fact that the transmission of several
STDs by this route has been documented.'?4125 Another
explanation for the increase in genital HSV-1 infection
is that autoinoculation is responsible, but it is unclear
how this could explain the observed epidemiology unless
personal hygiene practices have changed considerably.
Alternatively, if genital HSV-1 infection results mainly
from genital contact, then the fall in the incidence of
infection in childhood would increase the proportion of
adults who are susceptible to genital HSV-1 infection
and cause the incidence of genital infection to rise.

ASSESSING THE CONTRIBUTION OF GENITAL HSV-1
INFECTION TO THE OVERALL BURDEN OF GENITAL
HERPES

As HSV-2 seroprevalence will not capture the
contribution of HSV-1 infection to genital herpes,
studies are needed to assess the increasing incidence of
genital HSV-1 infection. HSV-1 seroprevalence cannot
reflect the epidemiological pattern of genital infection
as seropositivity is not solely due to infection at a
genital site. Therefore, antigen detection tests (e.g.
culture, PCR, ELISA) are required and surveys using
these methods could be restricted to targeted
populations or encompass the general population.

Conclusions

The prevalence of HSV-2 infection varies throughout the
industrialized world. Given the limitations that are
imposed on any comparison, HSV-2 seroprevalence is

higher among the general population in the USA than
among nationally representative populations in Europe.
There are marked variations in HSV-2 seroprevalence in
Europe. In general, HSV-2 infection is more prevalent in
northern Europe than in southern Europe. For example,
in Scandinavia the prevalence of HSV-2 infection ranges
from 15% to 35% in women aged 25—35 years, However,
in the UK, the HSV-2 prevalence was consistently lower
(4.7% among women aged 20—44 years in a national
sample) than in other north European countries. In
Spain, HSV-2 seroprevalence was low (2—6%) in men
and women who were 14—17 years old or 15—45 years of
age, although in a study in Barcelona, the seroprevalence
among women aged 53 years was 12%. Similar low rates
were reported in several studies in Italy (e.g. 0.1% in
male draftees aged 18-25; 1.1% in patients with a
median age of 26 years who attended a vaccination clinic;
4.8% in healthcare professionals with a median age of
26 years). In the Asia-Pacific region, HSV-2 seroprevalence
appears to be lower in Japan (<7% in all age groups) than
in Australia (e.g. 11-15% in antenatal patients).

@® Prevention programmes should recognize that the
seroprevalence of HSV-2 infection increases rapidly
in early adult life (category 1 recommendation)

A number of trends emerge from the
seroepidemiological surveys. In general, HSV-2 infection
increases rapidly in young men and women (e.g. up to 30
years of age), which should be considered in the
development of prevention programmes. In addition, the
prevalence of HSV-2 infection is higher among
populations with evidence of higher risk sexual
behaviour. For example, STD clinic attendees have higher
HSV-2 seroprevalences than age-matched non-high-risk
groups, and men who have sex with men (MSM) have
higher rates of HSV-2 infection than heterosexual men.
Irrespective of population studied and geographical
location, HSV-2 prevalence increases with age and HSV-2
antibody is found more commonly in women than men.

® Additional studies on the temporal changes in the
incidence of HSV-2 infection are required (research
need recommendation)

Data on trends in HSV-2 seroprevalence are
extremely limited. When seroprevalence studies have
been conducted at different times, HSV-2
seroprevalence has either increased (USA, Sweden),
shown no clear trend (Sweden, Denmark) or decreased
(Japan). The strongest evidence for a rise in the
prevalence comes from the NHANES surveys from the
USA. There has been a 30% increase in the overall
seroprevalence of HSV-2 in the USA, from 16.4% in the
late 1970s to 21.8% in a similar population sample in
the early 1990s. This rise was most marked in young
white men and women.

In the USA and other countries, HSV-1 is
increasingly a cause of first episode genital herpes. The
reasons for this change are uncertain but may include
changes in oral-genital sexual behaviour and lowered
age-specific HSV-1 infection. This change in the
aetiology of genital herpes has implications for the
management of genital herpes and for estimating the
true burden of the disease.

The variations in tests used, methodology and
populations sampled limits inter-study comparison.
However, differences in the epidemiology of HSV-2
infection between countries may be partly due to
variability in healthcare awareness and expectations, in
patterns of health service utilization, diagnostic efforts,
as well as true differences in prevalence and incidence.
To achieve the objective of allowing direct comparison
of populations within a country and to compare data
between countries, there is a need for standardization of
serological assays and of the demographics of the
populations studied. Only standardized
epidemiological surveys will contribute to a better
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SUMMARY

Herpes simplex virus type 2 (HSV-2) is a common infection in many
countries, with prevalence in some regions, such as sub-Saharan
Africa, higher than in the USA. Prevalence in adult general populations
in sub-Saharan Africa ranges from 30% to 80% in women, and from
10% to 50% in men. Most data from Central and South America are
from women, in whom HSV-2 prevalence ranges from about 20% to
40%. Prevalence in the general population in developing Asian
countries appears to be lower (10-30%). In common with the developed
world, HSV-2 seropositivity is uniformly higher in women than in men
and increases with age. In general, HSV-2 seroprevalence is high in
populations whose behaviour leads to a high risk of acquiring other
sexually transmitted infections (STIs), such as STI clinic attendees and
sex workers (SWs), with some African studies reporting greater than
80% HSV seropositivity in SWs. New infections are most common
among young adults, a fact that should be considered when proposing
and implementing measures to reduce HSV, and possibly HIV,
transmission. Currently, comparison between studies is hampered by
the lack of a validated type-specific serological assay that has a similar
performance across a range of populations. HSV-2 is a major cause of
genital ulcer disease (GUD) in the developing world. Genital herpes is a
cause of morbidity and increases the risk of HIV acquisition, due to
disruption of mucosal membranes. Where possible, the aetiology of
GUD should be evaluated using polymerase chain reaction (PCR), while
recognizing that co-pathogens can exist in a lesion. GUD management
should incorporate HIV testing and antiherpetic treatment.

Introduction

THE PREVALENCE OF HERPES simplex virus type 2
(HSV-2) infection is high in the developing world,
especially in sub-Saharan Africa. Epidemiological and
biological studies demonstrate an interaction between
HIV and HSV-2. This interaction is bi-directional, such
that HSV increases the risk of acquisition and, likely,
transmission of HIV, while HIV increases the clinical
expression of HSV-2 (see Interaction Between HSV and
HIV in this supplement). Genital herpes is also a major
cause of genital ulcer disease (GUD), a known risk factor
for HIV. Furthermore, as the importance of bacterial
sexually transmitted infections (STIs) decreases when
HIV infection spreads from high-risk groups to the
general population (i.e. when the epidemic matures),
HSV-2 is likely to become more important. This is
because at high levels of HSV-2 seroprevalence, the virus
is not restricted to ‘high-risk’ groups (e.g. those with high
rates of partner exchange, to be discussed in a future
supplement). Therefore, HSV-2 control should be a
public health priority and reliable seroepidemiological
data are needed to inform any control programmes. This
supplement reviews the seroprevalence and seroincidence
of HSV-2 infection in the developing world.
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HSV-2 Seroprevalence in Africa

HSV-2 SEROPREVALENCE IN NON-HIGH-RISK
POPULATIONS IN AFRICA

Most data on HSV-2 prevalence in Africa are from sub-
Saharan countries including the Central African
Republic,' The Gambia,? Tanzania,® Uganda,*® South
Africa’” and Zimbabwe (Table 1).8-1° The majority of
these studies were of men and women aged 15-54 years,
as the data on HSV-2 infection were gathered as part of
epidemiological studies of HIV infection. Sub-Saharan
Africa is the region most affected by HIV; at least 15% of
adults are infected in eight of the countries.

In rural communities in Mwanza region, Tanzania,
43.5% (161/370) of women and 23.7% (70/295) of men
had antibodies for HSV-2 in 1994.1* HSV-2
seroprevalence increased rapidly with age, until around
age 30, reaching a plateau of about 50% in men and 75%
in women. Very similar rates were seen in rural Uganda,
where data from 1994 to 1996 showed prevalence of
45% in men aged 25-29 and 74% in women of this age
group.?

Cross-sectional surveys of four African urban
populations found similar high prevalences of HSV-2
infection in three of the towns.?® HSV-2 seroprevalence
was over 50% among women and over 25% among men
in Yaoundé (Cameroon), Kisumu (Kenya) and Ndola
(Zambia). There was a strong association between
HSV-2 seroprevalence and age, with infection rates
generally rising rapidly between the ages of 15 and
29 years before becoming stable (Figure 1).*® The
prevalence of HSV-2 infection was especially high
among young women aged 15—19 years in Kisumu
(39%) and Ndola (23%). The high level of HSV-2
infection is due likely in part to the younger age at
marriage, and high levels of concomitant HIV infection
in male partners in these two cities.

HSV-2 seroprevalence was 42.2% among 393 women
attending two urban primary healthcare clinics in
Zimbabwe between July 1999 and January 2000.'* The
prevalence of antibodies rose with an increase in the
number of sexual partners, although more than
one-third of women who reported one lifetime sexual
partner had HSV-2 antibodies. In common with other
studies, the prevalence of HSV-2 antibodies increased
with age. The HSV-2 seroprevalence among 2397 male
Zimbabwean factory workers was 40%.° The likelihood
of HSV-2 seropositivity was associated with increasing
age, ever having been married, a history of sexually
transmitted diseases (STDs) and higher income. The
latter factor, which is not consistently reported,'®'® may
be linked to a higher risk of infection as it allows
increased access to sexual partners, particularly sex
workers. There was also a high prevalence of HSV-2
infection among adult factory workers in Addis Ababa,
Ethiopia in 1997 (50% in males and 61% in females).”
HSV-2 infection in a community-based sample was
similar among men (after adjustment for age), but
significantly lower in women. In both populations, the
predictors of HSV-2 infection were older age, higher

Epidemiology of HSV-2 in the Developing World e HERPES 17 Supplement 1 2004



RECOMMENDATIONS AND STATEMENTS

@® Polymerase chain reaction (PCR) should be used to
evaluate the aetiology of GUD in the developing
world. Such studies should recognize that co-
pathogens can exist within one lesion. HSV culture
should replace PCR, if the latter is not available
(category 2 recommendation)

@® Antiviral treatment should be incorporated into
GUD management guidelines in areas in which HSV
is a potential cause of GUD (category 3
recommendation)

@® HIV testing should be offered to any person with
GUD, including HSV-specific GUD, because of the
association of GUD and HIV (category 3
recommendation)

@® To allow comparison of seroepidemiological studies
in developing countries, validation of type-specific
serological assays are required to check
performance in a range of populations.
Development of non-invasive tests (e.g. using saliva
or urine) or minimally invasive tests (e.g. finger
prick samples) is also needed (research need
recommendation)

@® Further cohort studies of HSV-2 seroincidence are
required to:
— Investigate reasons for the high HSV-2 incidence
among young people in developing countries

—»—Kisumu —#—Yaoundé ——Ndola —4A— Cotonou

100 7 Females
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Figure 1:

HSV-2 seroprevalence in four African cities by sex and
age group.’® Reproduced with permission from Weiss
HA, Buve A, Robinson NJ, Van Dyck E, Kahindo M,
Anagonou S et al. The epidemiology of HSV-2 infection
and its association with HIV infection in four urban
African populations. AIDS 2001;15(Suppl 4):597-S108.
© Lippincott, Williams & Wilkins.
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— Understand interaction of HSV-2 and HIV
seroincidence
— Gain further insight into the natural history of

HSV-2 infection (research need recommendation)

@ Further seroprevalence studies of HSV-2 infection
in eastern Europe, Asia and north Africa are
required (research need recommendation)

@® Studies are required to define the association
between HSV and HIV acquisition, and the role
HSV plays in HIV transmission. These studies
should also assess interventions of antiherpetic
therapy on HIV transmission and acquisition
(research need recommendation)

RECOMMENDATION AND STATEMENT CATEGORIES

Category 1

Consistent evidence from controlled clinical trials. For example, for an
antiviral, this would include results from at least one well-designed,
randomized, controlled clinical trial, and, in the case of laboratory
studies, consistent evidence from comparative studies.

Category 2

Evidence from at least one well-designed clinical trial without
randomization, from cohort or case-controlled analytical studies
(preferably from more than one centre), or from multiple time-series
studies or dramatic results from uncontrolled experiments.

Category 3

Evidence from opinions of respected authorities based on clinical
experience, descriptive studies or reports of expert committees.
Research Need

Area in which research is warranted.

lifetime number of sexual partners, positive HIV
serology and positive Treponema pallidum serology.

Similar risk factors have been seen in a recent study
among urban women in Moshi, Tanzania, where
prevalence increased from 23% among those aged
15-19 years to 49% among those aged 30—49. Increasing
HSV-2 prevalence was also associated with earlier age at
first sex and higher number of lifetime partners.18-2°

There is some evidence that HSV-2 prevalence is
lower in west Africa. In Cotonou (Benin) 30% of women
and 12% of men were infected,’® and similar figures
were seen in The Gambia (32% in women and 5% in
men aged 15-34).?! In both countries, HSV-2 prevalence
increased with age. In Cotonou, HSV-2 seroprevalence
was associated with marriage (the highest risk among
those in polygamous relationships), and increasing
number of lifetime partners. In The Gambia, risk was
highest among women in polygamous relationships, or
whose husbands had had previous marriages.*®

In summary, the age-adjusted HSV-2 seroprevalence
among low-risk adults in countries south of the Sahara
ranges from 20% to 80%, with most studies recording
an HSV-2 antibody prevalence towards the middle of
this range (Table 1). HSV-2 seropositivity is uniformly
higher in women than men, and increases with age,
irrespective of geographical location. There are
noticeably high prevalences of HSV-2 infection among
young women (aged 15—19) in many cities, indicating a
high incidence in this age group (Table 1).3-57

HSV-2 SEROPREVALENCE IN HIGH-RISK GROUPS IN
AFRICA

In recent studies of HSV-2 epidemiology in sub-Saharan
Africa (Table 1), there were high rates of infection in
high-risk populations. The HSV-2 seroprevalence rate
among female sex workers (SWs) in Lagos, Nigeria, was
59%.%°5 Higher HSV-2 seroprevalence was reported in a
multicentre study of SWs in four sub-Saharan African
cities.?® The prevalence of HSV-2 antibodies was 90.9%
(250/275) in Cotonou, 84.1% (269/320) in Yaoundé,
93.9% (278/296) in Kisumu and 87.1% (278/319) in
Ndola. The study did not directly examine the factors
related to HSV-2 seropositivity but it did find that
neither the extent of sex work nor factors affecting
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Table 1: HSV-2 prevalence estimates from non-high-risk and high-risk populations in Africa?

Test Mean or median HSV-2
methodology  Population group Sex age (range) n prevalence (%)
Non-high-risk
populations
Central African  Type-specific Women attending F 27 (15-48) 300 82
Republic ELISA a reproductive
Bangui health centre
(1998-1999)'
Eritrea Type-specific ~ Pregnant women F 28 113 23
Massawa in-house Rashaida tribe F/M 35% 25/20 4.5%
(1995)? ELISA Children <1y FAM o <1 20 40
Children 1-5 y F+M 1-5 54 11
Children >5 y F/M 8.5% 27/57 1.4%
The Gambia Type-specific ~ Random rural F 15-54 1317 32
Farafenni area peptide-55 sample of women
(1999)2 ELISA
Tanzania Type-specific  Random cluster F/M 15-54 259/231  42/19
Rural Mwanza ~ MAb-blocking  sample 15-19 145/145  27/7
(1992)° ELISA 20-24 62/38  48/26
25-34 24/26 75/39
35-54 28/22 79/63
Uganda Western blot ~ Random sample F/M 15-245 541/367  71/36
Masaka from population- 15-19 96/101  35/9.9
(1990-1993)* based study of all 20-24 88/52 74/27
;e;'g:i%tﬁgggng 25-34 155/89  77/47
villages 35-44 121/66 88/49
245 81/59 77/58
Uganda Western blot  All adults from two ~ F+M 15-240 210 68
Rural Masaka neighbouring villages 15-19 38 34
(1989-1990)° 20-24 29 78
25-29 28 82
30-39 33 82
240 82 71
Uganda Type-specific ~ Population-based F+M 22~ (15-29) 722 34.5
Rural Rakai immunoblot  sample of adolescents 15-19 21~
District 20-24 43~
(1994-1995)° 25-29 54~
South Africa Type-specific  Population-based F/M 19/18 (14-24) 771/718  53/17
Gauteng Province ELISA (MRL)  ~70000 mine 14-16 19~/8~
(1999) workers 17-18 39~/10~
20-21 67~/19~
22-24 90~/43~
Zimbabwe Type-specific ~ HIV-negative male M <25-245 224 36
Greater Harare recombinant  factory workers <25 68 7.4
(pre_1 997)8 immunob.lot 26-30 50 30
assay (Chiron) 3135 30 33
36-40 33 61
41-45 20 65
>45 23 74
Zimbabwe Type-specific ~ Male factory M 18-=46 2397 40
Harare immunoblot  workers 18-20 154 6.5
(1993-1997)? (Chiron) 21-25 731 17
26-30 433 41
31-35 332 56
36-40 306 60
41-45 200 62
246 241 62
Zimbabwe Type-specific ~ Population-based F/M 15-44/17-54 127/112  67/53
Mutasa and EIA (Gull) survey

Nyanga Districts
(1998)'°
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Table 1: HSV-2 prevalence estimates from non-high-risk and high-risk populations in Africa?® (cont.)

Test Mean or median HSV-2
methodology Population group Sex  age (range) n prevalence (%)
High-risk
populations
Central African Competitive ~ HIV seropositive F 27 (15-48) 58 91
Republic type-specific
Bangui ELISA
(1998-1999)"
Democratic Western blot  Sex workers attending  F 26 265 82
Republic of health center
Congo (formerly
Zaire)
Kinshasa (1988)?3
Kenya Western blot  Male truck drivers M 29 (16-62) 752 47
Mombasa
(1993-1997)**
Nigeria Western blot ~ Sex workers F 25 (12-50) 470 59
Lagos 10-19 37 46
(1990-1991)*2¢ 20-29 310 59
30-50 123 63
South Africa Western blot  STD clinic attendees, M 26 (15-65) 554 49
Cape Town, with: GUD 15-19 45 31~
Durban, 20-24 226 42~
Johannesbur%7 25.29 161 50~
(1993-1994) 30-34 60 71~
35-39 26 58~
40-65 36 61~
GUD, HIV-negative 302~ 40
GUD, HIV-positive 196~ 63
Urethritis 27 (16-54) 589 42
15-19 27 18~
20-24 212 29~
25-29 209 46~
30-34 74 61~
35-39 31 62~
40-54 36 62~
Urethritis, HIV-2 negative 435 37
Urethritis, HIV-positive 118 64
Tanzania Type-specific ~ STD clinic patients M 11-20 27/23 55~/9.0~
Dar es Salaam ELISA F 21-50 52 65~
(1989-1993)%8 M 21-30 128 29~
M 31-50 50 59~
Zimbabwe Type-specific  HIV-positive male M <25->45 191 83
Greater Harare recombinant  factory workers <25 42 67
(pre-1997)8 immunoblot 26-30 64 88
assay (Chiron) 31-35 31 87
36-40 34 94
41->45 20 75
HSV-2, herpes simplex virus type 2; ELISA, enzyme-linked immunosorbent assay; EIA, enzyme immunoassay; STD,
sexually transmitted disease; GUD, genital ulcer disease; MAb, monoclonal antibody; ~ , estimated from graph or table
or age range inferred from text; F, female; M, male; *, female and male combined. Adapted from Smith JS et al.?°

transmission (e.g. condom use) showed clear enrolment into the study (17.8%) and, among the men
differences between cities with high (i.e. Kisumu and who were HIV-seronegative at entry, an annual HIV
Ndola) and low HIV prevalence (i.e. Yaoundé and seroincidence of 3.1%. HIV acquisition was associated
Cotonou). However, any factors determining HSV-2 with factors (e.g. unprotected sex with a SW) that would
infection may be difficult to identify in a population be expected to increase the risk of infection with HSV-2.
with a high seroprevalence. A similar HSV-2 seroprevalence was reported among

In a prospective cohort of 1500 trucking company 294 patients attending an STD clinic in Dar-es-Salaam,
workers in Kenya, 47% were HSV-2 seropositive.?* Tanzania.?® The overall HSV-2 seroprevalence was 42.9%,
These truck drivers had a high HIV seroprevalence at with a higher prevalence of HSV-2 antibodies in women
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(63%) than in men (35.5%). This difference was reflected
in age-specific seroprevalence rates, 8.7% of the
youngest men (<20 years of age) being HSV-2 seropositive
compared with 55.6% of women aged 20 years or younger.
Similar findings were reported in a survey of 515
workers from bars and hotels in Moshi, Tanzania.?! The
overall HSV-2 seroprevalence was 43.5%, with higher

incidences recorded in women than in men. HSV-2
seroprevalence increased with age. HIV-seropositive

women had a significantly increased risk of acquiring
HSV-2 infection compared with HIV-seronegative women.?!

HSV-2 Seroprevalence in Central and
South America

HSV-2 SEROPREVALENCE IN NON-HIGH-RISK
POPULATIONS IN CENTRAL AND SOUTH AMERICA
The HSV seroprevalence studies undertaken across
Central and South America are featured in Table 2. The
highest HSV-2 prevalence in Central and South America
was from a seroepidemiological study among patients
with cervical cancer. The prevalence of HSV-2
antibodies was 69% among 667 women attending a

Table 2: HSV-2 prevalence estimates from non-high-risk and high-risk populations in Central and South

America?’
Test Mean or median HSV-2
methodology Population group Sex  age (range) n prevalence (%)
Non-high-risk
populations
Latin America Modified Controls in cervical F 18-69 1312 43
(pre-1991) Western blot  cancer study 18-29 86 30
Colombia 30-39 311 39
(Bogota), Costa 40-49 363 40
Rica, Mexico
! 50-59 355 47
(Mexico City),
Panama3’ 60-69 197 52
Brazil Type-specific ~ Women at delivery F 14-42 102 23
Campinas City ELISA 14-20 35 11
(1993-1997)36 21-29 40 35
30-42 27 19
College students F/M 41/60
F+M  17-30 101 6.9
17-20 40 5.0
21-30 61 8.3
Brazil Screened with Hospital-based F 18-80 181 42
S3o Paulo type-specific  controls from cervical 18-40 26 42
(1990-1991)37 ELISA (Gull),  cancer study 40-49 54 50
confirmed all 50-59 46 33
positive,
borderline 60-80 55 42
negative and
equivocal sera
with Western
blot
Brazil Type-specific ~ Of childbearing age F/F 28/27 173/127  42/31
S3o Paulo immunoblot  (low/middle income)
(pre-1993)38
Colombia Type-specific  Random general F 39 270 50
Cali ELISA (gC2) population sample F 48 149 60
(1985-1988)33
Costa Rica Type-specific  Random sample F 25-59 766 39
National glycoprotein 25-29 122 33
(1984-1985)*49  antigen assay 30-39 270 39
40-49 194 45
50-59 180 46
Haiti Type-specific ~ Women attending F 25 (15-40) 89 54
Cité Soleil ELISA (HSV-  prenatal clinics
(pre-1992)* 1/2 ratio)
Mexico Type-specific ~ Population-based F 15-82 730 30
Mexico City immunoblot  sample <39 215 15
(1997)41 assay 40-49 210 24
50-59 145 41
=60 160 45
Mexico Type-specific ~ Women seeking F 30 (11-67) 454 29
Mexico City immunoblot ~ HIV testing
(1992)42 assay
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Table 2: HSV-2 prevalence estimates from non-high-risk and high-risk populations in Central and South

America?® (cont.)

Test Mean or median HSV-2
methodology Population group Sex age (range) n prevalence (%)
High-risk
populations
Brazil Screened with STD clinic attendees ~ F/M 44/52
Campinas City ~ in-house type- F+M  14-57 96 53
(1993-1997)%  specific 14-25 44 41
ELISA, 26-57 52 64
confirmed
with Western
blot
Haiti Type-specific ~ HIV-positive women F 26 (15-40) 95 88
Cité Soleil ELISA
(pre-1992)%
Mexico Type-specific ~ Sex workers F 16—>37 997 61
Mexico City immunoblot 16-22 302 45
(1992)% 23-27 330 64
28-32 187 66
33-37 101 69
>37 77 82
Mexico Type-specific ~ Sex workers F 30 (17-76) 747 65
Mexico City immunoblot 17-23 214 50
(1992)* 24-30 284 65
31-37 169 73
38-76 80 88
Mexico Type-specific ~ Bar workers M 18247 170 32
Mexico City immunoblot 18-25 57 5.3
(1993)% 26-35 56 30
36-46 34 59
247 22 64
HSV-2, herpes simplex virus type 2; ELISA, enzyme-linked immunosorbent assay; STD, sexually transmitted disease;
F female; M, male. Adapted from Smith JS et al.?®

Honduran clinic for routine serological screening. The
mean age of these women was 45 years (age range:
20-65) and the prevalence of HIV infection was 0.5%.%2
The prevalence of HSV-2 antibodies was also high
(60%) in Cali, Colombia, in a case-control study of
women (mean age: 48 years) with cervical intra-
epithelial neoplasia Grade III or invasive cervical
cancer; among controls, the HSV-2 antibody prevalence
was 31.4%.3% A similar HSV-2 seroprevalence (54%)
was observed in younger women attending an antenatal
class in Haiti (mean age: 25 years).?*

Herpes simplex virus type 2 seroprevalence was
lower in most other studies in Central and South
America. In a population-based study in Mexico City of
women who were predominantly middle-aged (range
15-82 years) and monogamous (82.5%), the overall
HSV-2 prevalence was 29.8%. The prevalence increased
with age (P<0.001 for trend), reaching 45% among
women over 60 years. HSV-2 seroprevalence among the
controls in a case-control study of breast and cervical
cancer in Costa Rica was 39%.% In adults from two
municipal health centres in low socioeconomic areas of
Peru, HSV-2 prevalence increased from 26% in women
aged 18-20 years to 44% in those aged 31-36 years. In
men, it remained consistently lower than in age-
matched women.*°

In Campinas City, Brazil, HSV-2 seroprevalence was
higher (23%) in 102 antenatal patients (aged 14—

42 years) than in 101 female and male college students
(aged 17-30 years; 6.9%).%6 The HSV-2 seroprevalence
in 181 Brazilian middle-aged women (mean age: 52.4
years) participating as control subjects in two cervical
cancer studies was 42%.4” HSV-2 seropositivity did not
appear to increase with age in older female participants
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aged 40 years or over. It was 50% among women aged
40-49 years, 33% among women aged 50-59 years, and
42% among women over 60 years of age.*” However, the
lack of an apparent association of HSV-2 seropositivity
with age may be because the majority of women in the
study were older than 40 years; in other studies, the
seroprevalence of HSV-2 reaches a plateau at older
ages.>*® Young age at first intercourse, number of sexual
partners or a husband with other sexual partners were
all significant risk factors for HSV-2 infection in
Brazilian women.*’

Among 96 Yukpa Amerindians in Zulia State,
Venezuela, the HSV-2 seroprevalence was 53.1%.9 This
was higher than the 21.1% seen among 76 urban
individuals with a similar sex and age range distribution
from Maracaibo, Zulia State, Venezuela. The Yukpa
women aged 2140 years had an HSV-2 prevalence of
66.7%, while among pregnant Yukpa women, the
prevalence of antibodies against HSV-2 was 54.6%.
Yukpa Amerindians start their sexual activity early in
life and have frequent sexual relationships, which may
explain the high prevalence of HSV-2 antibodies.

HSV-2 SEROPREVALENCE IN HIGH-RISK GROUPS IN
CENTRAL AND SOUTH AMERICA

In Mexico City, 60.8% (606/997) of female SWs
attending an STD clinic were HSV-2 seropositive.*® The
factors associated with HSV-2 seropositivity were age
and time working as a SW, both of which are related to
the period of exposure to the virus. There were also
demographical and geographical differences in that
women were more likely to be HSV-2 seropositive if
they were born outside Mexico City, were of lower
educational status and worked on street sites as a SW.
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Female SWs working at the Mexican-Guatemalan
Border had a HSV-2 prevalence of 85.7% . Among STD
clinic attendees aged 4557 years in Campinas City,
53% had HSV-2 antibodies.*’
The prevalence of antibodies to HSV-2 in Brazilian
populations at high risk for STDs (85 HIV-seropositive
men, 20 female SWs) was evaluated by ELISA.5* HSV-2
infection was highest among those with HIV (73%;
P<0.01). HSV-2 prevalence was 72% for the two groups
combined and infection was significantly and
independently associated with years of sexual activity,
a history of previous STDs, the number of sexual
partners in the previous month, the number of
pregnancies and previous induced abortions, as well as
the percentage of sexual acts involving receptive anal

intercourse.

HSV-2 SEROPREVALENCE IN NON-HIGH-RISK
POPULATIONS IN ASIA AND THE INDIAN
SUBCONTINENT

There is a paucity of data on the prevalence of HSV-2
antibodies in Asia. What information there is suggests
that the prevalence of HSV-2 infection is lower than in
Africa or in Central and South America (Table 3). The
HSV-2 seroprevalence among Filipino women (mean
age: 46.6 years) taking part in a study of cervical cancer
was 9.2%, which was much lower than that of Brazilian
women (42%) in the same study.*” Compared with
Filipino women, Brazilian participants were slightly
older, had more lifetime sexual partners, less education
and were more likely to be married to a husband who
had other sexual partners. HSV-2 was independently
associated with younger age at first intercourse in both

Table 3: HSV-2 prevalence estimates from non-high-risk and high-risk populations in Asia%®

Test Mean or median HSV-2
methodology Population group Sex age (range) n prevalence (%)
Non-high-risk
populations
Bangladesh Type-specific ~ Antenatal clinic F 22 243 7.9
Dhaka ELISA (Gull) attendees
(1996-1998)>*
Healthcare clinic F 23 144 9.8
attendees
Family planning clients F 27 555 11
Women seeking F 26 592 14
pregnancy interruption
Pre-pubertal children  F+M  1-12 79 2.5
China Modified Attendees of F 52 146 29
Sichuan Western blot  gynaecological ward
(1987-1988)5> or clinic
China Western blot ~ General population F/M =25 76/75 18/17
Hong Kong
(1995)>°
The Philippines Screened with Hospital-based F 18-80 371 9.2
Manila ELISA (Gull),  controls in cervical 18-40 100 9.0
(1991-1993)% confirmed all  cancer study 40-49 104 8.7
e 50-59 116 8.6
negative and el ol 2
equivocal sera
with Western
blot
Thailand Type-specific ~ Male military M 21-27 1115 15
Northern immunodot conscripts 21 1061 14
Thailand (1991)>2 22-27 54 28
Thailand Western blot ~ Random population M 21 97 31
Northern Thailand sample without history
(1991)%3 of GUD
High-risk populations
Bangladesh Type-specific ~ Sex workers F >50% 203 63
Dhaka (1998)57 ELISA (Biokit) aged 18-30
Thailand Type-specific ~ Sex workers F 24 (216) 500 76
Chiang Rai immunoblot
(1991-1994)>8
Thailand Western blot  Male military M 21 83 53
Northern conscripts with
Thailand (1991)3 history of GUD
HSV-2, herpes simplex virus type 2; ELISA, enzyme-linked immunosorbent assay; GUD, genital ulcer disease;
F, female; M, male. Adapted from Smith JS et al.?*
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countries. More than one lifetime sexual partner, a
husband with other sexual partners, urban/semi-urban
residence, and no history of condom use were HSV-2
risk factors in Brazil, but not in the Philippines, where
long-term hormonal contraceptive use was associated
with increased risk.

The HSV-2 and HIV seroprevalence were 14.9% and
6.9% respectively, for a cohort of 1115 young male army
conscripts who entered service in northern Thailand in
1991.%2 Seroprevalence for both viruses was strongly
related to early and frequent contact with female SWs,
infrequent use of condoms with female SWs, and
residence in the upper north region of Thailand. When
differences in sexual behaviour between the upper
north and lower north were controlled for, the
seroprevalence of both viruses still differed
significantly by region. In a case-control study of 180
military recruits in northern Thailand from 1991 to
1993, the seroprevalence of HSV-2 infection was 31%
and HSV-2 seropositivity was a marker for high-risk
sexual behaviour and a risk factor for HIV infection.®?

There was a high prevalence of HSV-2 infection
among married women in Dhaka, Bangladesh.?* In this
cross-sectional study of 2335 women from 1996 to 1998,
the overall seroprevalence of HSV-2 infection was 12%.
HSV-2 infection was associated with a husband not
living at home or suspected of being unfaithful or with a
polygamous marriage. A subsequent study in rural
Bangladesh recorded an HSV-2 seroprevalence of 5.6%
(10/178) among single or married men and 6.0% (8/134)
among married women.*® For women, the risk factors
associated with HSV-2 infection were working outside
the home and current STI symptoms in their husband.
Among men, no reported risk factors were associated
with HSV-2 infection. The lack of any apparent risk
factors may be because of the relatively small sample
size and because of the difficulty of collecting
information on sexual behaviour.

A study in Dhaka among 388 truck drivers and their
assistants found a high HSV-2 seroprevalence
(25.8%).9° The likelihood of HSV-2 infection was 2.5-
fold higher for the helpers than the drivers. Drivers have
a much higher income than the assistants and, as with
the Zimbabwean factory workers discussed earlier, this
allows them to frequent brothel-based SWs rather than
itinerant SWs. The former, more expensive SWs have
lower rates of syphilis than the latter.®* Although
specific HSV-2 data do not exist, it may be that men
who have sex with itinerant SWs are at higher risk of
acquiring STD infections.

A study of HIV-1 negative patients in Pune, India,
found a prevalence of HSV-2 of 38% among male STI
patients, 51% among female STI patients and 89% in
female SWs. HSV-2 infection was significantly
associated with increasing age, being married or
separated, and increasing number of lifetime partners.2°

HSV-2 Seroprevalence in Non-High-Risk
Populations in the Middle East

The relatively few studies conducted in the Middle East
suggest a high HSV-2 prevalence in younger adults.
Among Jordanian university students aged 18—24 years,
it was high in both women (41%) and men (53%]); the
higher seroprevalence in men was attributed to a greater
degree of sexual freedom (Table 4).52 An earlier study
among pregnant women attending an antenatal clinic in
Turkey recorded high levels of HSV-2 infection (42.2%)
(Table 4). In the youngest group, aged 20-25 years, the
HSV-2 seroprevalence was 38%.%3

Sociodemographic Factors Associated
with HSV-2 Infection in the Developing
World

® To allow comparison of seroepidemiological
studies in developing countries, validation of type-
specific serological assays are required to check
performance in a range of populations.
Development of non-invasive tests (e.g. using saliva
or urine) or minimally invasive tests (e.g. finger
prick samples) is also needed (research need
recommendation)

A consistent finding from studies in the developing
world is the association of HSV-2 infection with
increasing age and female gender. A similar relationship
is apparent from studies in industrialized countries. The
difference in seroprevalence between men and women
may be because women have a greater mucosal surface
exposed, thereby increasing the risk of acquisition. Men
may have a higher frequency of recurrences than
women, which increases the risk of transmission to
women®* and, related to this, men may have a lower
perception of discomfort with active lesions which may
allow them to engage in sexual intercourse even when
they are most likely to shed virus. The increasing
prevalence of HSV-2 infection with age is because HSV-2
is a persistent infection with a relatively high rate of
transmission. A common finding among the
seroepidemiological surveys is that education, religion
and socio-economic status have little effect.

The studies have generally found a variation in
HSV-2 seroprevalence between regions and between
populations with different demographical and sexual
behaviour parameters. Some of this variation is likely to
be due to variations in epidemiological factors, such as
the dynamics of sexual mixing patterns, age at first sex,
condom use, mobility and the presence of other STIs.

Another important influence on the dynamics of
HSV-2 infection may be prior infection with HSV-1.
This virus is common in Africa, with up to 90% of
adults infected.®® Although previous infection with
HSV-1 gives little protection against acquisition of

Table 4: HSV-2 prevalence estimates from non-high-risk populations in the Middle East*

Test Mean or median HSV-2

methodology  Population group Sex age (range) n prevalence (%)
Jordan Type-specific  University students F/M  18-24 390/360 41/53
North (pre- ELISA
2000)%* (Ismunit)
Turkey Type-specific ~ Pregnant women F 20-40 295 42
Erzurum ELISA 20-25 148 38
(1991-1992)3  (Clark Labs) 26-30 107 48

31-40 40 37

Smith JS et al.2?

HSV-2, herpes simplex virus type 2; ELISA, enzyme-linked immunosorbent assay; F, female; M, male. Adapted from
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HSV-2, it may increase the proportion of asymptomatic
seroconversions and moderate the clinical severity of
HSV-2.%5 Consequently, HSV-1 infection may influence
the spread of HSV-2. The epidemiology of HSV-1 in
developing countries may be relevant for HSV-2 vaccine
studies as an HSV-2 vaccine was ineffective in HSV-1
seropositive persons.5¢

Another reason for the variation in HSV-2 prevalence
worldwide is that some assays have varying specificity
in different populations. For comparison of studies,
validation of serological type-specific assays against a
gold standard is required. In addition, development of a
non-invasive test (e.g. using saliva or urine) or
minimally invasive test (e.g. finger prick samples)
would increase the feasibility of carrying out further
seroepidemiological studies, especially in young people
where incidence is highest.

Requirement for HSV-2
Seroepidemiology Studies in Eastern
Europe, Asia and North Africa

@® Further seroprevalence studies of HSV-2 infection
in eastern Europe, Asia and North Africa are
required (research need recommendation)

There have been few serological surveys of HSV-2
infection in eastern Europe, Asia and North Africa.
Studies in these countries will help to improve our
knowledge of the epidemiology of genital herpes. The
pattern of infection in many countries suggests that
young people and non-high-risk men should be
surveyed.

Cohort Studies of HSV-2 Incidence

@® Further cohort studies of HSV-2 seroincidence are

required to:

— Investigate reasons for the high HSV-2 incidence
among young people in developing countries

— Understand interaction of HSV-2 and HIV
seroincidence

— Gain further insight into the natural history of
HSV-2 infection (research need recommendation)

The seroepidemiological studies reported above give an
indication of the number of individuals infected with
HSV-2 at any one time point. However, they cannot
ascertain the temporal relationship between exposure
and infection. Such incidence data are needed to:

e Inform intervention studies and vaccine trials;

e Understand reasons for high HSV-2 incidence

among young women in developing countries;

e Understand the interaction between HSV-2 and

HIV.
There have been relatively few epidemiological studies
on the incidence of HSV-2 infection in the developing
world, which is a handicap in terms of the design of
appropriate control measures. The scarcity of surveys is
largely due to the difficulties associated with
conducting population-based longitudinal studies. In
the Masaka region of Uganda, the HSV-2 prevalence was
36% in men and 71.5% in women.* Over a 2-year
follow-up period, there were 78 seroconversions (40
among women and 38 among men) among 373 people
who were initially seronegative. The incidence rates
were 73.2 and 122.9 per 1000 person-years for men and
women, respectively. There were age-specific
differences in seroincidence with the highest rates being
in men and women aged 15—19 years (163.0 and 116.3
per 1000 person-years, respectively).

Seroincidence was similar in the Mwanza region of
Tanzania, where the baseline HSV-2 seroprevalence was
43.5% (161/370) among women and 23.7% (70/295)
among men."! During a 2-year follow-up period, HSV-2
seroconversion was documented in 17.5% of 206
women seronegative at baseline and in 11.3% of 221

men negative at baseline. The seroincidence of HSV-2
infection was 5% per year in men of all ages and women
aged 20 years and over, but was much higher (10% per
year) in women aged 15—-19 years. Another important
finding was that, compared with those remaining HSV-2
negative at follow up, HIV incidence was higher in men
who were HSV-2-seropositive at baseline (adjusted odds
ratio [OR]: 5.78) but even higher in those who
seroconverted to HSV-2 during follow-up (adjusted OR:
13.2). The incidence rates in these studies are much
higher than those in the developed world. For example,
the estimated annual force of infection (defined as the
per capita rate at which susceptibles become infected)
in the USA in 1985 was 8.4 per 1000,%” with the annual
rates of HSV seroconversion in seroincidence studies in
Europe and North America ranging from 5 to

24 seroconversions per 1000 people per year.57-71

In contrast to these studies in Africa, a much lower
HSV-2 seroincidence of 9 per 1000 person-years
occurred among married women in Dhaka,
Bangladesh.** However, a study in Pune, India, found an
HSV-2 seroincidence of 10.8 per 100 person-years
among male STI attendees, 15% among female STI
attendees, and 34% among female SWs.?° Incident
HSV-2 infection was significantly associated with HIV-1
acquisition, with the highest HIV incidence (23 per 100
person-years) among those with a recent incident HSV-2
infection.

These findings suggest that prevention of HSV-2
infection may reduce the risk of HIV-1 acquisition. In
countries with high HSV-2 seroprevalence, control
measures for both HSV-2 and HIV prevention should
focus on the young.

HSV-2 as a Cause of GUD

@® PCR should be used to evaluate the aetiology of
GUD in the developing world. Such studies should
recognize that co-pathogens can exist within one
lesion. HSV culture should replace PCR, if the latter
is not available (category 2 recommendation)

@® Antiviral treatment should be incorporated into
GUD management guidelines in areas in which HSV
is a potential cause of GUD (category 3
recommendation)

@® HIV testing should be offered to any person with
GUD, including HSV-specific GUD, because of the
association of GUD and HIV (category 3
recommendation)

@® Studies are required to define the association
between HSV and HIV acquisition, and the role
HSV plays in HIV transmission. These studies
should also assess interventions of antiherpetic
therapy on HIV transmission and acquisition
(research need recommendation)

Genital ulcer disease has long been known as a risk factor
for heterosexual HIV transmission in Africa.”*”74 Genital
ulcers increase the risk of transmission of HIV because
the mucosal disruption provides a direct site of entry for
the virus. Moreover, the thinning of the epithelium and
phimosis that follow healing of genital ulcers may make
individuals at increased risk of HIV infection via minor
abrasions during sexual intercourse or through secondary
infection as a consequence of poor hygiene.”> Although
chancroid, syphilis and genital herpes are all causes of
GUD in developing countries, the importance of genital
herpes has increased considerably in recent years. In
African countries worst affected by HIV infection, genital
herpes was identified as the cause of up to 40% of ulcers
in studies conducted up until the mid-1990s.73

More recent studies using sensitive PCR record higher
prevalences and confirm that HSV-2 is an important
aetiological agent for GUD. In a study among HIV-
infected and HIV-uninfected men attending STD clinics
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in Durban, Johannesburg and Cape Town, South Africa,
HSV-2 was the most common pathogen identified in
GUD specimens. The cross-sectional study enrolled 558
men with genital ulcers and 602 men with urethritis.
HSV-2 was detected in 35.9% of ulcer specimens, and
was found in more specimens from HIV-infected patients
than in those from HIV-uninfected patients (47.4%
versus 28.2%, P<0.001). Patients with GUD were more
likely to be infected with HIV than patients with
urethritis (39.4% versus 21.4%, P<0.001). Patients
infected with HIV were significantly more likely to be
HSV-2 seropositive than patients not infected with HIV
(63.1% versus 38.5%, P<0.001). This suggests a strong
association between HSV-2 infection and HIV among
patients who present with GUD.?” A very high
percentage (64.3%; 45/70) of GUD samples from persons
attending an STD clinic in Dar es Salaam, Tanzania,
contained HSV-2 DNA.” The prevalence of HSV-2
antibody in these people was 79.7%), and antibodies to
HIV were detected in 42% of sera. Although there was a
significant positive association between HIV and HSV-2
seropositivity, HSV-2 DNA in genital ulcers was not
more prevalent among HIV-seropositive than among
HIV-seronegative individuals. HSV-1 was not found in
any genital ulcer among the population.

Herpes simplex virus type 2 was also the most
common cause of GUD in countries outside Africa.
Among 302 patients attending an STD clinic in Pune,
India from 1994 to 1996, HSV DNA was detected by
multiplex PCR in 26% of samples, Haemophilus ducreyi
was detected in 23% and Treponema pallidum in
10%.77 The seroprevalence of HIV was 22.2% and HIV
seroprevalence was higher among those patients
positive for HSV compared with other aetiologies
(OR=2.1; CI, 1.2-3.7; P=0.01). Multiplex PCR assay of
GUD samples from 38 patients at a Thai STD clinic
found that HSV was the most common pathogen. Of the
specimens, 81.6% were positive for HSV, 2.3% for both
HSV and T. pallidum, and none for H. ducreyi or
T. pallidum alone, while 15.8% of specimens were
negative for all three pathogens.”® In the developed
world, HSV is also commonly detected by PCR in
genital ulcers; in a study in ten cities in the USA, HSV-2
was the most common pathogen.” It was detected in
62.5% (320/512) of ulcers compared with 3% for
H. ducreyi and 10% for T. pallidum.”® Similarly, in a
study in Amsterdam, The Netherlands, HSV-2 was the
most common aetiological agent of GUD in a study of
specimens from the ulcers of 372 patients (48%
contained HSV-2 DNA, 3.3% T. pallidum DNA and
0.8% [3/368] H. ducreyi DNA).8°

Herpes simplex virus type 2 was not the most
frequently detected micro-organism associated with
GUD in all studies in the developing world.81:8% In
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Aetiology of genital ulcer disease from a sexually
transmitted infection clinic in a gold mine, South
Africa 1986-1998.%°
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186 South African mine workers, most (54%) of the
ulcers were chancroidal, although HSV-2 DNA was the
second most common pathogen being found in 18% of
ulcers. Notably, more than one micro-organism was
detected in 9.1% of the ulcers.??> Among STD clinic
attendees in Dakar, Senegal, a similarly low proportion
of ulcers were HSV-DNA positive (12.8%; 5/39
specimens compared with 56% for H. ducreyi and 15%
for T. pallidum).8!

Genital herpes is of growing importance as a cause of
STDs and GUD, and this is illustrated by data from an
STIclinic in a South African gold mine from 1986 to
1998.8% The proportions of GUD due to chancroid and
syphilis decreased during the 12 years of the study
(Figure 2). In parallel, there was a rapid increase among
both HIV-positive and negative subjects in the
proportion of herpetic ulcers; in 1986, 3% of ulcers
were due to HSV-2 compared with 34% in 1998.

Compared with the low number of seroprevalence
studies, there have been even fewer studies on the
contribution of HSV-2 to GUD in the developing world.
Given the importance of GUD in facilitating HIV
transmission and acquisition, more studies are required.
Such studies would benefit from a rapid (and
inexpensive) diagnostic test with high sensitivity and
specificity. Moreover, these studies should look at GUD
trends over time, be stratified according to gender and
HIV status, and should investigate the proportion of
genital ulcers due to HSV-1.

Conclusions

There is a high prevalence of HSV-2 infection among non-
high-risk populations in Africa and many other countries
in the developing world. In sub-Saharan Africa, where
most studies have been among men and women aged
15-54 years, seroprevalence higher than 70% in women
and 50% in men aged over 30 years is common. As in the
developed world, HSV-2 seroprevalence in African
countries increases with age and is higher in women than
men. In Central and South America, data on HSV-2
seroprevalence are predominantly from women, in whom
HSV-2 prevalence ranges from 30% to 54% in those aged
between 25 and 39 years. In studies from Peru and Brazil
that include both sexes, HSV-2 infection is less common
in men than in women. Similar high levels of HSV-2
infection are also reported in the Middle East, for
example, from 32% among kidney transplant patients
(mean age: 27 years) in Syria to 53% among Jordanian
men (age range: 18—24 years). There are currently few data
on HSV-2 seroprevalence among non-high-risk
individuals in developing countries in Asia but those
available suggest a lower prevalence of HSV infection (e.g.
9% in the Philippines) than the rest of the developing
world. In general, as expected, core groups such as STI
clinic attendees and sex workers had higher prevalences
of HSV-2 antibodies than non-high-risk groups.

There are variations in the seroprevalence of HSV-2
between countries, which are likely to reflect both
methodological variation, and socio-demographic and
behavioural differences between the populations
studied. An important finding is that both the
seroprevalence and seroincidence of HSV-2 infection is
high among young adults, particularly women. This
suggests that any disease control measures should
consider this age stratum.
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SUMMARY

Many studies indicate that herpes simplex virus (HSV) seropositivity
increases the risk of acquiring HIV, with fewer studies also
indicating that HSV-2 infection increases the risk of transmitting HIV.
In a recent meta-analysis, HSV-2 infection increased the risk of HIV-
acquisition two-fold. This increased risk may occur by HSV-2
reactivation disrupting the epithelial barrier and recruiting activated
CD4 cells, which are target cells for HIV infection, into the lesion.

In vivo and in vitro studies assessing the effect of HSV-2 on HIV
transmission demonstrate that HIV-infected CD4 cells are recruited
to HSV-infected lesions and that HSV regulatory proteins (ICPO,
ICP4, VP16) may upregulate HIV replication, thus increasing the
frequency and titre of mucosal HIV shedding. This may occur during
both clinical and asymptomatic HSV reactivation. Plausibly,
antiherpetic therapy could reduce HIV transmission by decreasing
HIV plasma load and/or mucosal HIV shedding, but a proof-of-
concept trial is needed to demonstrate this. It also appears that
individuals co-infected with HIV and HSV-2 have more frequent HSV
recurrences than individuals infected with HSV-2 alone. There is a
strong correlation between decreasing CD4 count and increasing
rates of HSV reactivation, suggesting that reactivation is linked to
immunosuppression. The IHMF recommends that individuals with
HIV should be serologically tested for HSV-2. HSV-2 infection should
be targeted as a modifiable risk factor for HIV acquisition by testing,
counselling and preventing acquisition through behavioural
interventions, treatment and antiviral suppression.

Introduction

THE SPREAD OF HIV, particularly in Africa, is
facilitated by the high prevalence of genital ulceration
caused by untreated sexually transmitted infections
(STIs)." This is a risk factor for HIV infection as it
provides a direct portal for HIV entry through mucosal
disruption. In this context, the relationship between
HIV infection and herpes simplex virus type 2 (HSV-2)
infection is of particular importance as HSV-2 is the
most common cause of genital ulcers in the developed
world?? and the developing world.*7 Persistent
anogenital lesions due to HSV were among the first
opportunistic infections described in those with AIDS.®
There has since been a large number of
seroepidemiological studies of HSV and HIV infection,
together with a smaller number of in vitro studies that
demonstrate an association between HSV infection and
HIV reactivation, linking HSV-2 infection to both
susceptibility to and infectiousness of HIV. However, it
is less clear whether or not the effect of HSV-2 on
increasing the risk of HIV acquisition is primarily
during symptomatic genital herpes (e.g. genital
ulceration) or if HIV acquisition/transmission is also
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enhanced during asymptomatic infection. Recent data
suggest that asymptomatic HSV-2 infection is also an
important contributor to the acquisition and
transmission of HIV infection. This paper considers the
evidence for a synergistic interaction between HSV-2
and HIV infection, and potential strategies for
incorporating antiherpetic therapy into HIV
management protocols.

Contribution of HSV Infection to HIV
Acquisition

MECHANISMS BY WHICH HSV-2 MAY INCREASE
THE RISK OF HIV ACQUISITION

The increased risk of HIV acquisition in HSV-2
seropositive individuals is consistent with the biology
of HSV-2 reactivation. Recurrent genital HSV infection
involves disruption of the epithelial surface and
recruitment of activated CD4+ cells to the area.® These
activated immune cells may then be targets for HIV,
facilitating HIV acquisition when in contact with HIV-
infected genital fluids.

META-ANALYSIS OF STUDIES ON THE EFFECT OF
HSV-2 INFECTION ON HIV ACQUISITION

The risk of HIV acquisition is increased approximately
two-fold in HSV-2-seropositive persons according to a
meta-analysis of the large body of literature on co-
infection with the viruses.'® Thirteen studies assessed
the temporal relationship between HSV-2 and HIV
infection; these studies included four longitudinal
studies, all of which were conducted in the developed
world, together with five nested case-control studies
and four case-control studies. Of the latter studies, two
were performed in developing countries and seven in
the developed world. The remaining 18 studies were
cross-sectional and comprised 14 studies from
developing countries and four from the USA.

Estimates of the risk of HIV infection in HSV-2
seropositive persons: The estimates of risk of HSV-2
seropositivity from the meta-analysis differed according
to the type of study (Figure 1).1° In the nine cohort and
nested case-control studies that assessed the temporal
relationship between HSV-2 and HIV infection, the
relative risk (RR) of HSV-2 infection preceding HIV
infection was 2.1 (95% confidence interval [CI],
1.4-3.2). In comparison, the summary estimate odds
ratio (OR) for the 22 case-control and cross-sectional
studies was 3.9 (95% CI, 3.1-5.1). There was
statistically significant heterogeneity in the overall risk
of HIV infection in HSV-2 seropositive persons among
all the studies (P<0.001).

Cohort and nested case-control studies: The cohort and
nested case-control studies, which assessed the
temporal relationship between HIV and HSV infection,
showed that the risk of acquiring HIV infection was
increased in HSV-2-seropositive heterosexual men (RR,
2.2;95% CI, 1.3-3.8) and in HSV-2-seropositive men
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RECOMMENDATIONS AND STATEMENTS

@® HSV-2 reactivation increases the frequency and titre
of mucosal HIV shedding (category 1 recommen-
dation)

@® HIV-positive persons should be serologically tested
for HSV-2 infection and counselled about clinical
and public health implications (category 3
recommendation)

@® Through serological testing and counselling, and by
prevention of acquisition (e.g. through behavioural
interventions), herpes treatment and antiviral
suppression, HSV-2 should be targeted as a
modifiable risk factor for HIV acquisition (category
3 recommendation)

@® Substantial epidemiological evidence indicates that
HSV-2 infection increases the risk of acquiring HIV
by approximately two-fold. However, data are
unavailable to determine if treating HSV-2 infection
can substantially reduce the risk of HIV acquisition.
A proof-of-concept intervention trial is required to
establish whether or not HSV-2 suppressive therapy
in populations with high prevalence of HSV-2 and
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Figure 1:

Summary of the estimates of risk of HIV infection in
HSV-2 infected persons. A) Results from nine cohort
and nested case-control studies. B) Results from

22 case-control and cross-sectional studies.’”
Reproduced with permission from Wald A, Link K. Risk
of human immunodeficiency virus infection in herpes
simplex virus type 2-seropositive persons: a meta-
analysis. ] Infect Dis 2002;185:45-52. University of
Chicago. © 2002 by the Infectious Diseases Society of
America. All rights reserved.

who have sex with men (MSM) (RR, 2.1; 95% CI,
1.3-3.4).1° There was only one longitudinal study of
HIV acquisition in HSV-2-seropositive women in whom
the risk was not increased (RR, 0.5; 95% CI, 0.2—1.1).
The risk of HIV infection was similar in developing (RR,
2.1;95% CI, 1.0-4.2) and developed (RR, 2.1; 95% CI,
1.3-3.4) countries.

Interaction between HSV and HIV e HERPES 77 Supplement 1 2004

HIV can lower the risk of HIV acquisition or
transmission (research need recommendation)

@® Additional biological and epidemiological studies
are needed to characterize HSV-2 as a risk factor for
HIV transmission (research need recommendation)

RECOMMENDATION AND STATEMENT CATEGORIES

Category 1

Consistent evidence from controlled clinical trials. For example, for an
antiviral, this would include results from at least one well-designed,
randomized, controlled clinical trial, and, in the case of laboratory
studies, consistent evidence from comparative studies.

Category 2

Evidence from at least one well-designed clinical trial without
randomization, from cohort or case-controlled analytical studies
(preferably from more than one centre), or from multiple time-series
studies or dramatic results from uncontrolled experiments.

Category 3

Evidence from opinions of respected authorities based on clinical
experience, descriptive studies or reports of expert committees.
Research Need

Area in which research is warranted.

Case-control and cross-sectional studies: The case-
control and cross-sectional studies indicated a higher
risk estimate in the developing world (OR, 4.6: 95% CI,
3.5-5.9) than the developed world (OR, 2.9; 95% CI,
1.7—4.7), but the difference was not statistically
significant.’® The risk of HIV infection in HSV-2-
seropositive individuals was increased in all
populations studied: women (OR 3.9; 95% CI, 2.7-5.5),
heterosexual men (OR, 4.1; 95% CI, 2.9-5.8) and MSM
(OR, 4.3; 95% CI, 2.4-7.6).

A cross-sectional study published after the meta-
analysis also demonstrated an association between
HSV-2 and HIV among 393 urban women attending
primary healthcare clinics in Zimbabwe.'? HSV-2-
seropositive women had twice the risk of being HIV
infected compared with those who were HSV-2-
seronegative (OR, 2.1; 95% CI, 1.3-3.2). A study of
heterosexual men also found that people infected with
HIV were also more likely to be HSV-2-seropositive than
HIV-negative individuals (63.1% versus 38.5%, P<0.001).%

STUDY OF MSM IN THE USA

The studies included in the meta-analysis showing the
association between HSV-2 and HIV acquisition mainly
considered heterosexuals. Studies of the epidemiology
of HSV and HIV infections in MSM further support the
importance of HSV-2 infection in increasing the risk of
HIV infection.

The seroprevalence of HSV-2 is high among MSM:
30-50% among those who are HIV-negative and up to
80% among individuals who are HIV-infected.'*'? In
some,'*1 but not all studies of MSM, ¢ HSV-2 infection
was associated with an increased risk of HIV
seroconversion. The differences between these studies
could be due to the small number of subjects in each
study, as well as the challenges of controlling for sexual
behaviour and exposure to HIV in the analysis.

The largest study to date, which was included in the
meta-analysis, confirmed HSV-2 infection as a risk factor
for increased risk of HIV acquisition in high-risk MSM,'”
which included 116 HIV seroconverters and 342 controls
(men who remained HIV-seronegative). Another
important finding of the study was the contribution of
asymptomatic HSV-2 infections to HIV acquisition.

In multivariate analysis, independent risk factors for
HIV acquisition were prior HSV-2 infection (either HSV-2
seropositive at study entry or HSV-2 seroconversion
between study enrolment and prior to HIV acquisition;
OR, 1.8; 95% CI, 1.1-2.9), a lack of reported genital
herpes recurrences in the previous 12 months and
number of sex partners (Table 1). The risk of HIV
acquisition was somewhat higher (OR, 2.8; 95% CI,
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Table 1: Risk factors for HIV acquisition among HSV-2-positive MSM in USA'”

OR 95% Cl P-value

HSV-2 seropositive 1.8* 1.1-2.9 0.03
Reported HSV outbreaks 0.3 0.1-0.8 0.02
Sex partners in the past 12 months (n) <3 - - -

3-5 1.4 0.7-3.0 0.3

6-12 1.5 0.7-3.1 0.3

>12 2.9 1.4-6.3 0.006
Bacterial STls 1.4 0.7-2.8 0.7

Cl, confidence interval. Reproduced from Renzi et al.!”

* Adjusted for age, race, health insurance, city, year of HIV seroconversion, condom breakage, any HIV-positive
partner or partner of unknown status in prior 12 months, frequency of unprotected receptive anal sex.
HSV, herpes simplex virus; MSM, men who have sex with men; STI, sexually transmitted infection; OR, odds ratio;

0.8-10.1) among MSM who seroconverted to HSV-2
after study entry compared with those who did not
seroconvert to HSV-2, after adjusting for sexual
behaviour and possible HIV exposure, although the
study had limited power to compare the HIV acquisition
risk among those with prevalent HSV-2 infection with
the risk among those with incident HSV-2 infection.
Importantly, as only 15% of the MSM reported a genital
herpes outbreak in the last year, HSV-2 increases the risk
of HIV acquisition independent of recognized lesions.
The risk may be increased, as microscopic lesions,
which could provide a portal for HIV entry, may
accompany apparently asymptomatic episodes.

TEMPORAL RELATIONSHIP BETWEEN HIV AND
HSV-2 ACQUISITION

The risk of HSV-2 acquisition is also increased in HIV-
infected individuals compared with HIV-uninfected
persons, which means that the estimates of risk in cross-
sectional and case-control studies could be
overestimated. The importance of knowing the temporal
relationship between HSV-2 infection and HIV
acquisition is illustrated by two studies on the effect of
prior HIV infection on HSV-2 acquisition.’®1%In a
prospective study of 111 male factory workers in
Zimbabwe, the RR was 4.7-times (95% CI, 3.3-6.7)
higher in HIV-seropositive individuals than for those
who were HIV-seronegative.'® In a study in rural
Uganda, the RR of incident HSV-2 infection was 3.7-fold
(95% CI, 2.1-6.6) higher in HIV-seropositive individuals
than HIV-seronegative persons.'® As these two studies
demonstrate, HIV-positive individuals are at
approximately four-fold increased risk of HSV-2
acquisition compared to HIV-negative persons. Thus,
cross-sectional and case-control studies, which cannot
discern the timing of HSV-2 infection versus HIV
acquisition, probably overestimate the association
between HSV-2 and HIV acquisition.

DETERMINING THE PROPORTION OF HIV
INFECTIONS ATTRIBUTABLE TO HSV-2 INFECTION
To determine a causal relationship between any two
infections, prospective studies documenting the
temporal sequence of the two events are needed, and
thus longitudinal studies provide more reliable
estimates of the relative contribution of HSV-2 to the
risk of HIV infection. Therefore, the authors of the meta-
analysis discussed earlier'® used the estimate of a
2.1-fold increase in the risk of HIV infections in HSV-2-
seropositive individuals, obtained from the cohort and
nested case-control studies, to calculate the HIV-
acquisition risk attributable to HSV-2 infection. Using
the RR of 2.1, then among HSV-2 seropositive
individuals, the attributable fraction of HIV due to
HSV-2 infection is 52%.'° Within a population, the
population-attributable risk percentage (which is the

estimated percentage reduction in risk for HIV infection
if HSV-2 infection were eliminated) will vary with
HSV-2 seroprevalence (Figure 2).1° For example, if
HSV-2 seroprevalence in the general population in the
USA is 22%, as determined in the National Health and
Nutrition Examination Surveys III study in the USA,?2
then 19% of HIV infections can be attributed to HSV-2.
Similarly, among women in sub-Saharan Africa whose
rates of HSV-2 infection approach 80%, approximately
47% of HIV infections can be attributed to HSV-2
infection. Consequently, a large fraction of HIV infection
can be attributed to HSV-2 infections, even using a
conservative estimate of a 2.1-fold increase in the risk of
HIV infection in HSV-2 seropositive individuals.

INCIDENT HSV-2 AND THE RISK OF HIV
ACQUISITION

The risk of HIV acquisition is greater with recent
(incident) HSV-2 infection than with prevalent (chronic)
HSV-2 infection in two studies published after the
meta-analysis. The studies took place among HIV
seroconverters in Tanzania, and in patients recruited
from STI clinics in Pune, India.?%2!

Tanzanian study: In the study in Tanzania, incident HSV-
2 infection increased the risk of HIV acquisition more
than prevalent HSV-2 infection.?° In the study, 127 HIV-
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Figure 2:

Population-attributable risk percentage of HIV infection
due to HSV-2 infection, by HSV-2 seroprevalence.'’
Reproduced with permission from Wald A, Link K. Risk
of human immunodeficiency virus infection in herpes
simplex virus type 2-seropositive persons: a meta-
analysis. ] Infect Dis 2002;185:45-52. University of
Chicago. © 2002 by the Infectious Diseases Society of
America. All rights reserved.
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seroconverters from the Mwanza region were matched
with 636 controls who remained HIV-seronegative.
HSV-2 serology was performed at baseline and at 2-year
follow up. The OR for HSV-2 on HIV acquisition was
higher for incident (recent) HSV-2 infection than
prevalent (chronic) HSV-2 infection in both men and
women, although the association was stronger in men
(Table 2). The population-attributable fractions of
incident HIV infection due to HSV-2 were estimated as
74% in men and 22% in women.

Study in Pune, India: Recent HSV-2 infection was also
found to increase the risk of HIV acquisition by
approximately three-fold in a study among patients
recruited from STI clinics in Pune, India.?* In a
retrospective cohort study, HSV-2 seroprevalence and
seroincidence were established from 2732 HIV-1-
seronegative persons who attended STI or gynaecology
clinics. In the study, incident HSV-2 infection was
categorized as recent or remote (within the past

6 months or more than 6 months, respectively), based
on repeat HSV-2 serological testing.

The baseline HSV-2 seroprevalence was 43.0%
(1175/2732). Among those initially HSV-2 seronegative,
the HSV-2 incidence was 11.4/100 patient-years (95%
CI, 9.9-13.0). Based on a median follow-up time of
11 months, the incidence of HIV was 5.8/100 patient-
years (95% CI, 5.0-6.6). After adjusting for known HIV
risk factors, the RR of HIV acquisition associated with
prevalent (chronic) HSV-2 infection was 1.6 (95%CI,
1.2-2.3; P=0.001) and 1.8 (95% CI 1.0-3.0; P=0.02) with
remote primary HSV-2 infection. In contrast, recent
HSV-2 infection (i.e. within the previous 6 months) was
independently associated with a 3.6-fold increased risk
of primary HIV infection (95% CI, 1.7-7.7; P<0.001).%2

The findings of these recent studies suggest that there
is an increased risk associated with incident HSV-2
infection compared with prevalent HSV-2 infection.
This risk may, in part, be explained by the greater
severity of incident HSV-2 infection and more frequent
recurrences in the first year after HSV-2 acquisition.

IMPLICATION OF STUDIES ON HSV-2 INFECTION
AND THE RISK OF HIV ACQUISITION

The meta-analysis discussed above!? and subsequent
studies support the hypothesis that mucosal ulceration
from HSV-2 infection facilitates HIV acquisition. A
corollary is that prevention of primary HSV-2 infection
or suppression of HSV-2 reactivation may significantly
reduce the risk of HIV infection in these settings.

HSV-2 and HIV Transmission

While the risk of HIV acquisition is increased by prior
HSV-2 infection, less is known about the effects of HSV
infection on HIV transmission.

@® HSV-2 reactivation increases the frequency and
titre of mucosal HIV shedding (category 1
recommendation)

MECHANISMS BY WHICH HSV-2 MAY INCREASE
THE RISK OF HIV TRANSMISSION

A biological explanation can be proposed for the
increased risk of HIV transmission with HSV-2
infection. HSV and HIV can co-infect lymphocytes in
vitro and in vivo,?32* and several HSV regulatory
proteins (e.g. infected cell proteins [ICP-0 and ICP-4])
upregulate HIV replication through their interaction
with the HIV long terminal repeat region.?-%” Similarly,
viral protein 16, which is the transactivating protein of
HSYV, acts synergistically with the HIV Tat protein to
increase HIV transcription.?” HSV-2 may also increase
HIV load as HSV-infected lesions are characterized by
an influx of activated CD4+ cells.?® The activation of
CD4+ cells has been shown markedly to upregulate HIV
replication.?® Thus, the recruitment of HIV-infected
CD4+ cells into mucosal ulcerations due to HSV
reactivation, along with the potential in vivo interaction
between the two viruses, may account for the high titre of
HIV in genital HSV lesions. In support of this hypothesis,
acute genital HSV episodes result in transient increases
in plasma levels of HIV RNA in humans.?0:3!

Effect of aciclovir on HIV load: In a recent study, HSV
suppression was associated with a significant decrease
in plasma HIV load.?! Twenty-seven people co-infected
with HSV and HIV were enrolled into a prospective,
longitudinal study in which daily home cultures were
taken and diaries of HSV symptoms kept. At the first
sign of symptoms, subjects came to a clinic for cultures
and HIV-load measurements. A subset of 12 patients
entered a 24-week substudy (three cycles of 8 weeks)
during which plasma HIV RNA was measured each
week and daily home cultures performed for the entire
24 weeks. During the first cycle, patients received no
anti-HSV therapy, patients received suppressive
aciclovir (800 mg three times daily) in the second cycle,
and no anti-HSV therapy was administered during the
third cycle. Patients were followed-up for a median of
87 days during which lesions were present for a median
of 21.8% of days. These revealed 453 episodes of HSV
shedding among 27 patients, and asymptomatic HSV
shedding occurred on 40% of days on which the
cultures were positive. Thus, in keeping with other
studies, many episodes of HSV reactivation in HIV-
positive individuals are asymptomatic.

In the study, there was a lack of association between
recognized HSV recurrences and HIV load, the median
plasma HIV RNA level when lesions were present was
24 800 copies/ml compared with 24 400 copies/ml when
lesions were absent (P=0.083). The absence of a
correlation may reflect the fact that plasma HIV load
was measured rather than genital HIV shedding.
However, the total HSV shedding rate was positively
correlated with plasma HIV RNA load (r=0.54; P=0.004).
In an analysis adjusted for CD4+ cell count, there was a
significant direct relationship between clinical HSV
reactivation and plasma HIV load.

Daily aciclovir was associated with a reduction in
plasma HIV load; the median plasma HIV level
decreased by 5100 copies/ml (Figure 3).3' Moreover, as

Table 2: Incident HSV-2 increases the risk of HIV acquisition in Tanzania?®

Adjusted OR (95% CI)

Men Women
Prevalent HSV-2 6.1 (2.5-14.9) 1.3 (0.6-2.8)
Incident HSV-2 16.8 (6-46) 2.4 (0.8-6.5)

Rodriguez et al.?°

HSV-2, herpes simplex virus type 2; OR, odds ratio; Cl, confidence interval. Reproduced from del Mar Pujades
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Figure 3:

Plasma HIV load with HSV suppression (purple area,
8-16 weeks) and without HSV suppression (yellow areas,
1-8, 16-23 weeks).’! Reproduced with permission from
Schacker T, Zeh ], Hu H, Shaughnessy M, Corey L.
Changes in plasma human immunodeficiency virus type
1 RNA associated with herpes simplex virus reactivation
and suppression. | Infect Dis 2002;186:1718-1725.
University of Chicago. © 2002 by the Infectious
Diseases Society of America. All rights reserved.

one-third of episodes were asymptomatic, HIV
replication may by influenced by asymptomatic HSV
reactivation. Furthermore, as the median CD4+ cell
count at study entry was 333 cells/mm?3, HSV is shed at
high rates even in HIV-positive persons with high CD4+
cell counts. The contribution of HSV reactivation and
HIV replication to ‘blips’ in HIV RNA levels requires
further study, as does the addition of anti-HSV therapy
to ‘salvage’ therapy as HSV shedding rates are high in
persons with lower CD4+ cell counts.

An Ttalian study investigated the possibility that
aciclovir treatment may decrease the rate of HIV disease
progression in individuals co-infected with HIV and
HSV-2.32 A cohort of 126 HIV-positive individuals with
a known seroconversion date who were HSV-2
seropositive were followed. Treatment with aciclovir
provided a 37% protective effect in multivariate
analysis when antiretroviral therapy was not included
in the model. The aciclovir protective effect dropped to
9% when antiretroviral therapy was included. The
protective effect of antiretroviral therapy was 43% for
monotherapy and 36% for dual therapy. These findings
suggest that most of the protective effect of aciclovir in

the first model was due to antiretroviral therapy. Thus,
treatment with aciclovir does not significantly delay
progression to AIDS among HIV-positive individuals
who are co-infected with HSV-2.

THE IMPORTANCE OF GENITAL ULCERATION IN HIV
TRANSMISSION

A study conducted in Rakai, Uganda, indicates that
genital ulcer disease (GUD), not HSV-2 seropositivity per
se, increases the risk of HIV transmission.?* In a study of
174 monogamous couples, the risk of HIV transmission
per sex act was similar among HIV-positive partners who
were HSV-2-seronegative and those who were HSV-2-
seropositive (Table 3). However, 80% of the HIV-positive
partners were HSV-2-seropositive, making it difficult to
detect an effect of HSV-2-seropositivity on HIV
transmission, given the small number of HIV-infected
persons who were HSV-2-seronegative. In contrast, a
history of GUD was associated with a five-fold increased
risk of HIV transmission per sex act (Table 3). The
importance of GUD was also apparent when the
probability of HIV transmission by viral load was
compared for those with and without recent genital
ulceration; the probability was substantially higher in
the presence of an ulcer for all viral loads greater than
1700 copies/ml (Table 3). Thus, even though an
association between HIV transmission and HSV-2
infection could not be demonstrated, possibly due to the
small numbers of HSV-2 negative persons limiting the
power, the importance of GUD in HIV transmission and
the finding of HIV in ulcers due to HSV-2 infection
suggest that genital HSV disease contributes to an
increased likelihood of HIV transmission.

HIV in ulcers due to HSV-2 infection: HIV was detected
in samples from genital ulcers in a number of
studies.*3*3% Of the genital ulcer exudates from all
causes (including HSV, chancroid and syphilis)
collected from 1160 men from South Africa, HSV-2 was
the most common pathogen identified in ulcer
specimens (35.9%).* HSV-2 was also found in a
significantly higher percentage of ulcer specimens from
HIV-infected individuals than HIV-negative individuals
(47.4% versus 28.2%, P<0.001).

The titres of HIV are also high in genital ulcers due to
HSV. In a study of HIV and HSV-2 co-infected MSM,
12 HIV-infected men were followed for 26 HSV-2
reactivation episodes to ascertain the amount of HIV
RNA in herpes lesions.?> HIV RNA was detected in most
(25/26) of the episodes, in 63.9% (108/169) of the swabs
and on 67% of the days sampled. The HIV RNA titre
exceeded 10 000 copies/ml of swab sample in 75% of

Table 3: Probabilities of HIV transmission per coital act in Rakai study3?

Viral load (copies/ml)

1700- 12500-
<1700 12499 38500 >38500

Age (years) Age* Age and viral load®

15-24 0.0013 0.0001 0.0020 0.0019 0.0032
25-29 0.0017 0.0001 0.0018 0.0026 0.0048
30-34 0.0006 0.00003 0.0005 0.0005 0.0014
35-59 0.0009 0.00004 0.0007 0.0008 0.0020
Viral load** 0.0001 0.0013 0.0014 0.0023
GUD**

No 0.0011 0.0001 0.0012 0.0014 0.0018
Yes 0.0041 0.0002 0.0033 0.0039 0.0049

*, model for age alone; **, model for viral load alone; , model for age and viral load; ™, model for genital ulcer
disease and viral load; GUD, genital ulcer disease. Reproduced from Gray et al.??
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samples. HIV RNA was detected in genital lesions,
regardless of whether or not an individual had a low or
high plasma titre of HIV RNA; there was no relationship
between genital lesion HIV load and plasma HIV load.
Moreover, increased HIV RNA titres were found
irrespective of the anatomical site sampled. Although the
study did not determine HSV-2 DNA levels, the consistent
detection of HIV RNA, often at high titres, in genital
ulcers attributed to HSV-2 suggests that genital herpes
increases the efficiency of sexual transmission of HIV.

HIV in cervicovaginal secretions during HSV-2
reactivation: An association between genital HIV RNA
levels and HSV-2 DNA levels reported in a study of 300
women (median age of 27 years) from Bangui, Central
African Republic, further supports the importance of
HSV in increasing HIV infectiousness.?¢ HSV-2 DNA
and HIV RNA were quantified in the cervicovaginal
lavages of 300 women who attended an STI clinic. Sera
taken from the women were tested for antibodies to
syphilis, HIV and HSV.

In total, 26.3% (79/300) of the women were infected
with HIV, and 82.3% (247/300) were HSV-2 seropositive
in the Bangui study. The HIV-positive women were
significantly more likely to be HSV-2-seropositive than
were HIV-negative women (91% versus 78%, P=0.02).
There were no significant differences between HIV-
seropositive and HIV-seronegative women with respect
to other STIs, bacterial vaginosis, contraceptive use or
pregnancy status. HSV-2 DNA was detected in the
cervicovaginal lavages of 46.0% (23/50) HIV-seropositive
women and 22.0% (31/141) of HIV-seronegative women
(P=0.003). An important determinant of genital HIV
shedding may be HIV plasma load. There was an
association of borderline significance between HIV RNA
levels in the plasma (geometric mean HIV RNA load
3.24 log copies/ml) and genital tract (2.39 log copies/ml
[r=0.24; P=0.07]). The data may support the principle of
compartmentalization of HIV replication, in which
distinct HIV variants and immunological responses are
demonstrable in the peripheral blood and female genital
tract.?” There was a significant correlation between
genital HIV RNA and genital HSV-2 DNA among the
subset of 23 HIV-seropositive women who shed HSV-2
(r=0.47; P=0.02, Figure 4).

HSV-2 shedders, detectable cervicovaginal HIV-1 RNA
HSV-2 non-shedders, detectable cervicovaginal HIV-1 RNA
HSV-2 shedders, undetectable cervicovaginal HIV-T RNA
HSV-2 non-shedders, undetectable cervicovaginal HIV-1 RNA
- Detection threshold of 20 copies/ml for cervicovaginal HIV-1 RNA
— - Positivity threshold for HSV-2 DNA detection
* Two individuals at this point
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Figure 4:

Distribution of HIV RNA and herpes simplex virus
(HSV) DNA in cervicovaginal lavages of 53 women with
HSV and HIV infection.’® Reproduced with permission
from Mbopi-Keou FX, Gresenguet G, Mayaud P, Weiss
HA, Gopal R, Matta M et al. Interactions between herpes
simplex virus type 2 and human immunodeficiency
virus type 1 infection in African women: opportunities
for intervention. ] Infect Dis 2000;182:1090-1096.
University of Chicago. © 2000 by the Infectious
Diseases Society of America. All rights reserved.
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HIV and the Natural History of HSV-2
Infection

There is a bi-directional interaction between HSV-2 and
HIV. Not only does HSV-2 probably affect the risk of HIV
acquisition and transmission, but the natural history of
HSV-2 is altered in individuals with HIV infection.
When comparing prospective studies with HIV-negative
MSM, there are significantly more HSV-2 reactivation
episodes in persons co-infected with HSV-2 and HIV.12:%8
The majority of these reactivations (79.1% [355/449] of
positive cultures) occurred in the perirectal region; and
most episodes (67.5%, 112/166) took place when the
patient was not aware of the presence of the lesions

(i.e. asymptomatic reactivations).’” The high rate of
apparently asymptomatic reactivations may be due to
the difficulty of self-examination of the perirectal region
and the many non-specific symptoms that are common
to that area. If patients are educated about the typical
signs and symptoms of HSV-2 recurrences, then
recognition of an outbreak increases substantially.?®
However, many reactivations are truly asymptomatic
and a cohort study suggests that the natural history of
HSV-2 may be similar in MSM regardless of their HIV
status. In 30 MSM without HIV infection, the majority of
HSV reactivations were perirectal (83.3%), 65/78 isolates)
and asymptomatic (68% of days when HSV-2 isolated).’®

An important factor that influences HSV reactivation
is the degree of immunosuppression, which is
influenced by HIV infection. There is a direct
relationship between CD4+ cell count and the rate of
HSV-2 reactivation. In a group of 68 HIV-positive men,
the OR of anogenital HSV-2 shedding for those with a
CD4+ cell count <200 cells/mm? was 2.5 (95% CI, 1.1-5.4)
when compared with a CD4+ cell count >500 cells/mm?3.1?

There is also a relationship between CD4+ cell count
and the rate of HSV-2 reactivation among women. The
rate of HSV-2 shedding increased as CD4+ cell count
decreased in 106 HIV-positive women from New York,
USA.? Among HIV-infected women in Kenya, the
probability of detecting HSV DNA from the cervix
increased with decreasing CD4+ cell count (P=0.01),
although only women with cell counts <200 cells/mm?
had a significant increase in the odds of shedding HSV
(OR, 4.8;95% CI, 1.1-29.4). However, no association
was observed when adjusted for vitamin A status
(vitamin A deficiency compromises epithelial
integrity).*® The deficiencies in vitamin A were
associated with increased odds of cervical HSV
shedding.*? Therefore, vitamin A levels may play a part
in the link between genital ulceration and HSV
shedding. Among the same population of HIV/HSV-2
co-infected women in Kenya, McClelland and
colleagues*! found that the quantity of HSV DNA in
cervical secretions was associated with cervical HIV
RNA and proviral DNA levels.

The relationship between CD4+ cell count and HSV-2
shedding may reflect the quantity or function of HSV-
specific cytotoxic T cells (CTLs). The severity of genital
HSV lesions is directly related to the frequency of HSV-
specific CD8+ CTLs, which is associated with the
absolute CD4+ cell count.*? Regardless of whether it is
the CD4+ count or CD8+ CTL frequency that is a
predictor, the clinical course of, and amount of
shedding during, genital HSV infection appears to be
exacerbated by HIV infection.

On a population level, the interaction between HIV and
HSV-2 may give rise to positive feedback in which HSV-2
infection enhances HIV acquisition and transmission; HIV
infection in turn increases the risk of HSV-2 transmission.
Importantly, the data from these studies were collected
prior to, or in countries where there is not, the widespread
use of highly active antiretroviral therapy (HAART). This
is significant as HAART has resulted in a reduction in the
number of opportunistic infections among HIV-infected
individuals.*® However, the effect of HAART on HSV and
HIV shedding requires further study.
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The Interaction between HSV-2 and HIV:
Priorities for Research and Clinical Care

@® HIV-positive persons should be serologically tested
for HSV-2 infection and counselled about clinical
and public health implications (category 3
recommendation)

@® Through serological testing and counselling, and by
prevention of acquisition (e.g. through behavioural
interventions), herpes treatment and antiviral
suppression, HSV-2 should be targeted as a
modifiable risk factor for HIV acquisition (category
3 recommendation)

@® Additional biological and epidemiological studies
are needed to characterize HSV-2 as a risk factor for
HIV transmission (research need recommendation)

@® Substantial epidemiological evidence indicates that
HSV-2 infection increases the risk of acquiring HIV
by approximately two-fold. However, data are
unavailable to determine if treating HSV-2 infection
can substantially reduce the risk of HIV acquisition.
A proof-of-concept intervention trial is required to
establish whether or not HSV-2 suppressive therapy
in populations with high prevalence of HSV-2 and
HIV can lower the risk of HIV acquisition or
transmission (research need recommendation)

CAUSALITY AND THE EFFECT OF HSV ON HIV
ACQUISITION/TRANSMISSION
There are several criteria that can be used to determine
causality in observational epidemiological studies
(Table 4). That HSV facilitates HIV acquisition is
supported as all the criteria are fulfilled but it is not
possible to state categorically that HSV influences HIV
transmission because the epidemiological data are
limited to the few transmission studies conducted.
Nevertheless, it is biologically plausible that the
likelihood of HIV transmission is increased by HSV-2
infection, and the Rakai data®*48 support this hypothesis.
Based on the available data regarding HSV-2 infection
and HIV acquisition/transmission, there is a need to
consider the role of anti-HSV therapy in preventing HIV
acquisition or transmission. In doing so, it is first
necessary to determine whether or not the use of anti-
HSV therapy would be a valuable and feasible strategy
to impact on the HIV epidemic. Even in the context of
widespread use of HAART, treatment for HSV may still
be useful as:
¢ GUD increases the per contact probability of HIV
acquisition even at low HIV load in the HIV-
positive partner;
e HSV-2 infection is a major cause of GUD;
e Aciclovir is less expensive than HAART and
requires no safety monitoring;

e Treatment with antiviral therapy is applicable to a
larger proportion of HIV-positive individuals than
HAART, if HAART is offered only to those with
CD4+ cell counts <200 cells/mm? or symptoms.

It must, therefore, be established whether HSV-2
suppressive therapy can lower the risk of HIV
acquisition or transmission. To this end, a placebo-
controlled intervention trial is underway to determine if
aciclovir (400 mg twice daily) can prevent HIV
acquisition. The trial populations are 1800 HIV-
negative, HSV-2 positive heterosexual women (in
Zimbabwe and Zambia) and 1800 high-risk HIV-
negative, HSV-2 positive MSM (in Peru, Seattle and
New York). The primary end-point will be the incidence
of HIV infection, which is estimated to be 3.5%/year in
the placebo arm. A similar study is also planned in
Tanzania. A study of the effects of HSV-2 on HIV
transmission will be conducted in a randomized,
controlled, double-blind trial of aciclovir suppressive
therapy among HIV-discordant couples where the HIV-
infected partner has HSV-2 infection, recruited in
African and Indian sites. If anti-HSV therapy proves to
be effective, it should lead to several recommendations,
as suggested below.

ADDITION OF ACICLOVIR TO WHO GUIDELINES FOR
SYNDROMIC MANAGEMENT OF GUD

The two- to four-fold increase in the risk of HIV
acquisition associated with genital ulceration,**45
alongside evidence of a decrease in the amount of HIV
in genital secretions following treatment with
antibiotics,*® resulted in two community-based studies
of the impact of syndromic treatment on the incidence
of HIV.#748 The Mwanza study in Tanzania recorded a
40% reduction in the incidence of HIV, demonstrating
that improved STI management was an important
additional HIV prevention strategy.*” No reduction in
HIV incidence was documented in the Rakai study in
Uganda,*® and among the reasons postulated was a
higher prevalence of bacterial STIs in Mwanza, and the
high prevalence of genital herpes which was not
addressed in the intervention.*® Thus, the failure of
mass antibacterial treatment to control HIV might be
partly explained by HSV infection.

An approach to impacting the HIV/AIDS epidemic
may be to add anti-HSV therapy to the syndromic
management approaches for GUD. Currently treatable
STIs such as syphilis, gonorrhoea, chlamydia,
chancroid, trichomoniasis and candidiasis are targeted
in syndromic management.’® Adding herpes to this list
would impact positively on the dynamics of HIV
infection and the treatment of genital HSV infection
would, in itself, improve the clinical care of HIV-
positive patients. However, there is a question as to
whether episodic therapy or suppressive regimens

Table 4: Criteria to assess causality of an association between HSV infection and HIV acquisition and

transmission

HIV acquisition

HIV transmission

Strength of the association

Consistency of the association

Temporal relationship of the association

Specificity of the association

Biological plausibility of the association

+ +
+ *
Limited data
+
+

Shown for GUD in setting of 80%
HSV-2 seroprevalence

+ +

GUD, genital ulcer disease; HSV-2, herpes simplex virus type 2.
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should be employed. Patients without a diagnosis of
genital HSV infection are likely to experience
recurrences, and shed HSV, for some time before
treatment. Even for those with a diagnosis, recognition
of outbreaks may be poor, although it can be improved
by education. Thus, episodic treatment is likely to have
little impact on HIV infection dynamics unless it is
accompanied by successful campaigns targeting early
symptom recognition and prompt treatment. Given the
poor recognition of genital herpes and the likely
contribution of asymptomatic periods and unrecognized
lesions to HIV acquisition, suppressive therapy is likely
to be more effective in preventing HIV infection.
Continuous suppressive therapy represents a more
intensive strategy but issues of compliance, cost and
logistics of implementation may hinder its widespread
provision. A more achievable approach may be to target
groups with high-risk behaviour or offer therapy only to
those who experience frequent and severe recurrences.

HSV-2 SEROLOGICAL TESTING IN HIV-POSITIVE

PERSONS

@® HIV-positive persons should be serologically tested
for HSV-2 infection and counselled about clinical
and public health implications (category 3
recommendation)

Given the low proportion of HSV-2 seropositive persons
who recognize genital herpes outbreaks, even among
HIV-positive persons, addition of anti-HSV therapy to
syndromic management of GUD will only cover a
minority of HSV-2 reactivations, during which HIV,
HSV-2 co-infected persons could be more infectious.
Thus, a syndromic approach incorporating anti-HSV
therapy is reasonable for settings with a high
seroprevalence of HSV, particularly for those who
participate in high-risk sexual behaviour. An alternative
strategy, given the low proportion of people with genital
HSV infection who recognize lesions, is to use
serological testing to identify HIV-positive individuals
who are HSV-2 seropositive, which is the majority in
most settings. Anti-HSV suppressive therapy could then
be employed to reduce HSV-2 reactivation and, thus,
HIV shedding and infectiousness. The benefit of such an
approach is likely to be greatest in those with a low
CD4+ count (e.g. <200 cells/mm?) and a higher plasma
virus load but resources may be a limitation. As above,
antiherpetic therapy itself would be of clinical benefit to
an HIV-positive individual co-infected with HSV-2.

HSV-2 SEROLOGICAL TESTING AMONG PERSONS

AT HIGH RISK OF HIV ACQUISITION

@® Through serological testing and counselling, and by
prevention of acquisition (e.g. through behavioural
interventions), herpes treatment and antiviral
suppression, HSV-2 should be targeted as a
modifiable risk factor for HIV acquisition (category
3 recommendation)

Herpes simplex virus type 2 serological testing of
individuals in high-risk populations could potentially
reduce the risk of HIV acquisition. If individuals are
found to be HSV-2-seropositive, then they may be
counselled about the natural history and clinical
manifestations of genital herpes, and about the
importance of asymptomatic shedding. However, the
success of such an approach depends on the availability
of effective intervention; many of those currently
available are of limited value on a population basis (e.g.
education, condoms). As recently acquired HSV-2
infection appears to increase the risk of HIV acquisition,
those with incident HSV-2 infection could be
counselled, and sexually active persons targeted to
receive suppressive anti-HSV therapy.

Identifying HIV-positive individuals who are infected
with HSV-2 and counselling them on ways to reduce the
risk of HIV transmission may impact on the spread of
HIV. There are several caveats regarding this strategy.
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The positive predictive value of testing depends on the
background HSV-2 seroprevalence and on the
performance of the test being used. Commercially
available tests need to be validated in African
populations, given previous reports of lower specificity
in samples from eastern Africans. Another concern is
the efficacy of the interventions. For example,
behavioural approaches are largely unproven in this
context and adherence to them may be limited. The
reduction in HIV shedding would only occur if
individuals decrease their sexual activity when they
recognized genital HSV lesions. However, recognition of
genital HSV is poor, although it can be improved by
education. Moreover, asymptomatic HSV shedding may
also contribute to HIV transmission, which could only
be addressed by using suppressive antiviral therapy.
Although the combination of anti-HSV therapy and
behavioural interventions in HIV and HSV-2 co-infected
individuals could potentially minimize HIV
transmission, a therapeutic trial must be conducted
before HSV-2 suppressive therapy is recommended for
this public health indication.

Conclusions

The large number of seroepidemiological studies of HSV
and HIV infection, together with biological interactions
of the two viruses, provide evidence for a link between
HSV infection and HIV acquisition and transmission.
The association is strongest for an effect of HSV-2
infection on the risk of HIV acquisition, with indications
that the risk is greater with incident HSV-2 infection. In a
recent meta-analysis, HSV-2 infection was associated
with a 2.1-fold increased risk of HIV acquisition in nine
studies in which HSV-2 infection was documented
before HIV acquisition. The case for an increased risk of
HIV transmission with concomitant HSV-2 infection is
weaker, but remains biologically plausible. What is not
yet fully defined is whether or not the increased risk of
HIV transmission due to HSV-2 is only apparent during
clinical reactivation or is also enhanced during
asymptomatic shedding. Recent data support the
importance of asymptomatic HSV-2 infection for both
the acquisition and transmission of HIV infection.

The importance of HSV infection in the dynamics of
HIV acquisition and infection supports anti-HSV
therapy being considered as part of a management
strategy for the prevention of HIV infection. To date,
control programmes have not incorporated measures to
manage HSV-2 infection. Such a decision may depend
on further evidence of the link between HIV and HSV-2
infection, proof from an ongoing prospective, placebo-
controlled trial that antiherpetic therapy is effective, or
the outcome of empirical trials incorporating
antiherpetic therapy into current syndromic
management protocols. Even if there is conclusive
evidence that antiherpetic therapy decreases the risk of
HIV infection, issues of compliance, cost and feasibility
must be addressed to aid implementation strategies.
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present comprehensive
summaries of
presentations and
discussions held at the
IHMF Management
Strategies Workshops
held in April 2002,
Denver, USA and May
2003, Seattle, USA and
atthe 10 Annual
Meeting of the IHMF in
Paris, February 2003.
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Two further supplements representing the combined experience and knowledge
of the many physicians and healthcare professionals involved with the IHMF are
planned for publication in Herpes during 2004:

Herpesvirus infections of the CNS
Expected publication spring 2004

Detailing the broad spectrum of CNS diseases and complications that
are associated with herpesvirus infections, to include:

@ Diagnosis of Herpesvirus Infections of the CNS

@ HSV Infections of the CNS: Encephalitis and Meningitis, including
Mollaret’s

@ HSV Meningitis and Encephalitis in Neonates

@ HSV-1 and Alzheimer’s Disease

@ Viruses and Schizophrenia: A Focus on HSV

@® VZV and CNS Syndromes

@ CMV Infection of the CNS

@ HHV-6 and HHV-7 Infections of the CNS

@ HHV-6 and Multiple Sclerosis

@ EBV and HHV-8 Infections of the CNS

Interrupting the transmission of genital
and neonatal herpes
Expected publication spring 2004

Discussing a variety of ways in which these diseases can be monitored
and controlled, to include:

@ Risk Factors for and the Importance of Virus Shedding in the
Transmission of HSV-2

@ Modelling the Genital Herpes Epidemic

@ Condoms and Microbicides

@ Educational Interventions

@ Clinical Trials of Prophylactic and Therapeutic HSV Vaccines

@ Prevention of HSV-2 Transmission with Antiviral Therapy

@ Preventing HSV Transmission to the Neonate

For further information and details of how to obtain printed copies, please contact the IHMF
I I I\/I Secretariat at IHMF@hbase.com; telephone +44 1903 288251; postal address Wicker House,
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An IHMF Management Strategies Workshop was held on

25-26 September 2002 to formulate strategies to interrupt the
transmission of genital HSV infection. Articles that outlined the
recommendations developed at the workshop were discussed,
amended and ratified by delegates at the 10th Annual Meeting of the
IHMF on 28 February—2 March 2003.

The articles were then submitted to the Editors of Herpes for
publication in this supplement and were independently peer-
reviewed, amended if necessary, and accepted for publication in
accordance with standard scientific journal practices.

Contents

1A Editorial
Lawrence Corey

2A Epidemiology of Genital Herpes Simplex
Virus Infection in Developed Countries
Jean-Elie Malkin

24A Epidemiology of Herpes Simplex Virus
Type 2 Infection in the Developing World
Helen Weiss

36A The Interaction between Herpes Simplex
Virus and Human Immunodeficiency Virus
Connie L Celum



