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BN [ntroduction

The International Herpes Management Forum (IHMF) was established to improve
the awareness, understanding, counselling and management of infections caused by
herpesviruses. Steered by an IHMF Board of Professor Richard Whitley, Dr Martin
Wood, Professor Lawrence Corey, Dr Antonio Volpi and Professor Paul Giriffiths, the
IHMF involves international opinion leaders in all aspects of the management of
herpesvirus infections.

The 13th Management Strategies Workshop was held on 1-5 June 1998 to discuss
approaches for raising awareness of the socioeconomic impact of genital herpes and
to identify strategies for public health interventions. The discussions at the
Workshop were supplemented by presentations and debate at the 6th Annual
Meeting of the IHMF, 20-23 November 1998, and by contributions from speakers.
This publication is based on these two meetings and has been developed to act as a
starting point to consider genital herpes in terms of its public health significance.

Defining the Concept of Public Health

Public health has been defined as ‘the science of and art of preventing disease,
prolonging life and promoting health through the organized efforts of society’ and
‘what society does to assure conditions for people to be healthy’. Accordingly,
public health covers an extremely broad range of considerations, within which it is
necessary to determine when a disease becomes a priority.

The rational evaluation of the public health significance of a disease consists of four
basic components:
@ Morbidity and mortality

@ Epidemiology
@ Economic impact of the disease

@ Cost-effectiveness of intervention strategies.

This monograph reviews the information on these aspects for sexually transmitted
diseases in general and considers them for genital herpes in more detail to
demonstrate its public health impact. The final chapter proposes strategies for
addressing the public health problem of genital herpes.

The editors would like to thank all the participants in the Management Strategies
Workshop and the 6" Annual Meeting of the IHMF.
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BN Summary

Morbidity

Sexually transmitted diseases (STDs) impose a burden on society through their impact on
psychosexual, reproductive and child health.

Herpes simplex virus type 2 (HSV-2) most commonly causes genital herpes but it can

also be a result of HSV-1 infection.
Genital herpes can cause substantial morbidity in otherwise healthy people.

Primary HSV infection may be accompanied by systemic symptoms. Recurrences are
generally shorter and more localized than primary episodes, but their clinical course can
be unpredictable. The chronic nature of the infection, combined with its lack of
predictability, means that many patients have persistent psychosexual or psychosocial

distress.

In immunocompromised individuals, HSV infection can result in severe, progressive and

extensive lesions.

HSV infection has severe consequences for the newborn and family, with the potential
for death or physical or mental handicap for the child, psychological and social

implications for the parents, and cost burdens for the healthcare provider and family.

Epidemiology of Genital Herpes

Genital herpes persists in the population because it is caused by a virus which establishes
latency, can recur either clinically or subclinically and cannot be eradicated by antiviral
treatment. Rates of partner change that are the norm for the general population are
sufficient to sustain the infection. In contrast, for curable STDs, such as gonorrhoea, high
rates of partner change are required to sustain infection in the population.

The prevalence of genital herpes varies worldwide. The rate of HSV-2 antibody ranges
from 3.9% (in ltalian military recruits) to 39.4% in Costa Rican women. Higher
prevalences are recognized in selected populations (e.g. STD clinic attendees) who
exhibit high-risk behaviour compared with the general population. In general, the
presence of HSV-2 antibody is related to the age of sexual debut, lifetime number of
sexual partners, increasing age and a history of other STDs.

The proportion of genital herpes due to HSV-1 infection is high or increasing in many
countries (e.g. England, Scotland, USA, Denmark, The Netherlands and Japan).

While the incidences of many STDs are decreasing, the prevalence of genital herpes is
increasing worldwide. In the USA, the seroprevalence of HSV-2 has increased by 30%
since the late 1970s. Growth has also been reported in other countries, including Zaire
and the UK.

Factors Contributing to the Spread of Genital
Herpes

Several factors contribute to the worldwide increase in the spread of genital herpes:

@ HSV infection establishes a latent infection that can recur clinically or

subclinically

@ No treatment is available to eradicate infection
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@ There is under-recognition of genital herpes

@ Virus shedding can be asymptomatic.

Under-recognition and under-diagnosis of genital herpes

It is estimated that 80% of HSV-2 infections are unrecognized. This may result from:

@ Mild disease in many infected persons
@ Attenuation of symptoms in people with prior HSV-1 infection
@ Location of lesions in difficult-to-examine areas (e.g. perianal region)

@ Atypical presentations being common, leading to misdiagnosis by healthcare

providers who do not appreciate the clinical spectrum of HSV infection

@ Substantial overlap in the clinical manifestations of genital herpes with those of
other common conditions (e.g. cervico-vaginal infections, dermatoses)

@ Differential access to healthcare

@ Poor history-taking by healthcare provider.
Asymptomatic HSV infection

HSV can be shed in the absence of signs or symptoms of infection (i.e. asymptomatic
virus shedding). One-fifth of HSV-2 seropositive individuals are estimated to have

asymptomatic infection.

Asymptomatic virus shedding is detected in both men and women, although it
occurs in women at a higher rate. It is most common immediately prior to or
following clinical recurrences of HSV infection.

Epidemiological studies suggest that most HSV-2 transmission to sexual partners and

neonates occurs during episodes of asymptomatic virus shedding.

Public Health Implications of Genital Herpes
HIV-HSV interaction

Genital herpes, like other genital ulcer diseases, is an important risk factor for the
acquisition and transmission of HIV. In an HIV-discordant partnership, if either is
infected with an STD, the risk of HIV transmission or acquisition is generally

estimated to be increased by a factor of 2-8.

Neonatal herpes

Neonatal herpes is a disease of high morbidity and mortality. The highest risk of
transmitting HSV to the neonate occurs with primary HSV infection near delivery.

Economic Impact of Genital Herpes

The direct costs of adult genital herpes (i.e. antiviral drugs, physician visits and
diagnostic tests) were estimated to be US$77 million in the USA per annum. This
cost was generated in an analysis of 1985 management practices and updated to
1994 costs. The estimate of US$77 million does not include the costs of
complications (e.g. meningitis) or counselling. This amount is considered very low;
more recent data suggest an upper limit of the annual cost of US$332 million.
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The costs of genital herpes are in the middle of the range of common STDs.
However, the estimates of their burden often do not include indirect costs (e.g. lost
productivity) or intangible costs (e.g. pain and effects on lifestyle). Therefore, the
true burden of this widespread infection is likely to be underestimated. There is a
need for studies to quantify both these costs and to incorporate them into economic
analyses.

The annual cost of neonatal herpes in the USA has been estimated to range from
US$101 million to US$150 million.

Cost-effectiveness of antiviral therapy in genital herpes

For people with frequent recurrences, suppressive therapy is a more cost-effective
treatment option than episodic therapy. In an analysis based on USA management
practices and cost, the incremental cost for suppressive therapy per lesion day
avoided is US$8. Assuming that genital herpes reduces the quality of life of an
infected person by 35%, the incremental cost for suppressive therapy per quality-
adjusted life-year is US$8000. While episodic therapy relieves the signs and
symptoms of outbreaks, it is unlikely to provide psychosexual benefits for patients
between recurrences. Thus, preventing outbreaks with suppressive therapy has
potentially much greater impact than episodic treatment.

Cost-effectiveness of antiviral therapy in neonatal herpes

Economic modelling suggests that antiviral therapy is cost-effective in the prevention
of neonatal herpes. It indicates that prophylaxis with oral aciclovir in late pregnancy
for women with recurrent genital herpes is cost-effective compared with the strategy
of Caesarean delivery for all women presenting with recurrences of genital herpes at
delivery. However, the evidence for the effectiveness of Caesarean section in
preventing neonatal herpes is limited and has not been evaluated in controlled
trials. Similarly, the number of studies of antiviral therapy in pregnancy is small and
the risks have not been fully assessed. The results of this analysis should not be used
alone to guide interventions in pregnancy.

Cost implications of the STD-HIV interaction

In an intervention study in Tanzania, the cost of treating genitourinary ulcers was offset
by the savings achieved by the prevention of HIV infection. The cost of the intervention
compares favourably with other highly effective public health interventions (e.g.
childhood vaccinations). Antiherpetic therapy should be incorporated into future
studies of the role of STD prevention in HIV acquisition and transmission.

Impact of Treatment on the Herpes Epidemic

A mathematical model has explored the effects of a more widespread use of
episodic therapy on the prevalence of HSV infection and the development of
resistance to therapy. Three conclusions can be drawn from the model:

@ Chronic suppressive therapy is likely to be more beneficial than episodic
treatment because it reduces both symptomatic and asymptomatic
infectious episodes
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@ Genital herpes treatments should be aimed at suppressing the frequency of
HSV reactivation

@ Therapeutic HSV vaccines, if shown to reduce recurrence rate, might be
very useful in controlling the epidemic.

National Seroepidemiological Studies of HSV
Infection

Seroepidemiological studies of HSV infection in Europe and Scandinavia have
demonstrated that the incidence of HSV infection is growing. This growth is not
restricted to ‘high-risk’ populations and thereby underlines the public health

significance of genital herpes.

These studies confirm that the seroprevalence of HSV-2 infection varies not only
between regions of the world, but also within a region, according to the sexual
behaviour, ethnic origin or socioeconomic status of the study subpopulations.

A pattern that has emerged from these studies is the relatively high prevalence of
genital herpes due to HSV-1 in some countries (e.g. Denmark and The Netherlands).

Tests for HSV Infection

The advent of type-specific serological tests for HSV is potentially beneficial in
patient management. For each individual, it should be determined if testing could
be of value. Once it has been decided testing will be conducted, pre- and post-test
counselling is a requirement.

There is a need to consider the populations in whom these tests should be

performed and the resource implications.

Diagnostic tests will have greatest utility for selected patient populations; screening
for HSV-2 infection in the general population requires tests of very high sensitivity
and specificity.

Testing will be of value in patients with atypical symptoms; among those presenting
with symptoms suggestive of genital herpes to confirm a diagnosis; for pregnant
women and for STD clinic attendees.

Addressing the Public Health Implications of
Genital Herpes

The public health significance of genital herpes is not appreciated. Healthcare policy
makers, physicians and the general public do not recognize the burden genital

herpes places on society and the individual.

To address this lack of awareness, more information is required on the
epidemiology of genital herpes. This will help to:

@ Communicate that the infection is widespread

@ Target prevention efforts.
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Type-specific serological tests should be used in epidemiological surveys.

Importantly, the socioeconomic costs of genital herpes and the cost-effectiveness of

interventions must be quantitated as this can guide healthcare policy.

There is no model on which to construct a public health programme for genital
herpes or any other STD. However, a starting point can be the adaptation of

educational campaigns designed to increase AIDS awareness.

The mass media is an effective communication tool that influences social behaviour
and therefore has a role in raising awareness of genital herpes. However, the
effectiveness of this and other interventions should be evaluated formally to ensure

the best use of resources.
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Dynamics of Sexually Transmitted
Diseases

Morbidity and Mortality of Sexually Transmitted
Diseases

Sexually transmitted diseases (STDs) impose an enormous burden on society through
their impact on reproductive and child health; they can have psychosexual effects and
also facilitate the acquisition and transmission of HIV. Their effect can be judged from
estimates in the Clobal Burden of Disease study that quantified the effect of over 100
causes of death and disability. It judged that in 1990, STDs accounted for 2.2% of the
global burden of disease and 1.3% of deaths."

Dynamics of STDs

For any STD, the average number of cases in a population depends upon the average
number of new cases generated by each infected person, which is described by the basic
or case reproduction ratio (Rp) (Figure 1).” The Rq is determined by the efficiency of
transmission (B), the effective mean rate of sexual partner change (c) and the average
duration of infectiousness (D): Ro=pcD.

Figure 1: Factors determining the average number of STD cases in a population
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Efficiency of transmission
The efficiency of transmission of an STD depends on the infectiousness of the pathogen,
the susceptibility of the host, the infectivity of the infected individual and the type of

sexual act (vaginal, anal or oral).

Rate of change of sexual partner

The extent of spread of an STD depends upon the average number of sexual
partnerships per unit of time for infected individuals, heterogeneity in rates of partner

change and patterns of sexual contact (i.e. who mixes with whom).

Average duration of infectiousness

The average duration of infectiousness depends both on the pathogen and the quality
and accessibility of healthcare services. For bacterial STDs, which can be cured
effectively with antibiotics, the duration of infectiousness is usually short. In contrast,
viral STDs, such as herpes simplex virus (HSV) infection, cannot be eliminated totally and
thus establish lifelong latent infections with individuals retaining the capability to infect
others.

Epidemiological Explanation for STD Dynamics

The interdependence of the efficiency of transmission, rate of change of sexual partner
and the average duration of infectiousness explains the persistence of an STD in the
general population. For infections of short duration, when treated, such as gonorrhoea,
high rates of partner change are needed to sustain infection. Consequently, these
infections are limited to subsets of the population. Rates of partner change that are
normal for the population are sufficient to maintain lifelong infections such as HSV
infection. The chronic nature of genital herpes means that people who have sex are
themselves exposed to their partner’s entire sexual infection history.

Estimating the Incidence and Prevalence of STDs

The two main sources of information on the prevalence and incidence of STDs are
surveillance systems and epidemiological studies.”* In essence, surveillance systems
provide information based on reports of the number of people diagnosed with an
infection, whereas epidemiological studies provide data on the level of infection in a
population group.

These data sets have inherent limitations that should be borne in mind when considering
the estimates of STD prevalence. If a disease has obvious symptoms, the number of
reported cases is an accurate indicator of the total number of cases in countries with
good reporting systems. However, STDs are often symptomless, and those symptoms
that do occur are often non-specific. For example, in young women, 80% of gonococcal
and 70% of chlamydial infections are asymptomatic,”® and people with HSV infection
may have no obvious signs and symptoms between recurrences of the disease, yet can
transmit the pathogen.”® Moreover, even those individuals with symptoms may not be
diagnosed as the stigma associated with STDs may cause people not to seek treatment.
Furthermore, not all sexually transmitted infections are reported and even when this is
mandatory, the efficiency of reporting can vary from country to country. A survey of the
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national surveillance systems in Europe investigated the efficiency of mandatory
notification systems for STDs. It documented that the completeness of reporting ranged
from over 90% to less than 10%." Consequently, the total number of STD cases tends to
be substantially underestimated even with high-quality, report-based STD surveillance
systems.

Epidemiological studies have demonstrated that both between and within countries, the
prevalence and incidence of STDs varies widely for similar population groups (Figure 2).
These differences partly reflect socioeconomic and cultural differences but comparison
and interpretation of data from different studies are complicated by:

@ The nature of the population studied (e.g. STD clinic populations with different age
and sex distribution that are not representative of the wider population)

@ Sample size
@ Duration of the time over which samples are collected

@ Sensitivity and specificity of the diagnostic method.

USA
England
Canada

Australia
Denmark
Germany

Sweden

I I I I |
0 30 60 90 120 150

Gonorrhoea cases (per 100000 persons per year)

Figure 2: Difference in reported rates of gonorrhoea in developed countries’

These many factors limit the general applicability of data obtained in one setting to a
broader, global context. In addition, estimates of global prevalence of STDs are
constrained by the quantity of data available. Nevertheless, despite the limitations of the

estimates, the figures obtained provide an indication of the scale of STDs.

Global Estimates of STD Prevalence and Incidence

Clobal estimates in 1995 of the incidence of syphilis, gonorrhoea, Chlamydia and
trichomoniasis in people aged 15-49 years have been generated by the World Health
Organization. They were based on a review of published and unpublished data.’ The
analysis revealed that these four STDs accounted for 333 million new cases in 1995

(Figure 3); thus, STDs are among the most common causes of illness in the world.

These overall figures mask a decline in infection rates for many countries.” For example,
in the USA, syphilis rates decreased from 20.3 cases/100 000 in 1990 to 3.2 cases/
100000 in 1997, a decrease of 84%." Similarly, between 1981 and 1996, the annual
incidence of gonorrhoea fell by 71.3% — from 431.5 to 124.0 cases/100 000."
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Figure 3: Estimated incidence of syphilis, gonorrhoea, Chlamydia and trichomoniasis in people aged 15-49 years’

Although the rates of gonorrhoea have fallen in the USA, the incidence remains higher
than in other countries. For example, the 1996 rate of gonorrhoea of 124/100000 in the
USA was 26.5 times greater than the rate in Germany (4.7/100 000) and 51.5 times
higher than in Sweden (2.4/100000)." Yet in Scandinavian countries, gonorrhoea has
shown great epidemiological fluctuations. A large incidence increase occurred in
Sweden and Denmark during the 1960s, whereas, during the 1970s, the incidence in
Sweden dropped dramatically” and it is now considered that endemic gonorrhoea has
been eliminated there.” In Finland, three cohort studies from STD clinics in Helsinki
have also recorded a progressive decrease in endemic gonorrhoea. The rate decreased
from 490 patients (3.3% of all patient visits) in 1990-1991 to 92 (0.9%) in 1994-1995
(P<0.0001)." The prevalence of Chlamydia also decreased from 10.2% to 8.1%
(P<0.001)."

In the UK, the number of cases of adult and congenital syphilis diagnosed at
genitourinary medicine clinics diminished after 1980." This is in contrast to developing
countries, where the prevalence of infectious syphilis has remained high." Congenital
syphilis has re-emerged dramatically in the newly independent states of the former
Soviet Union."
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The Magnitude and Burden of
Genital Herpes

Morbidity of Genital Herpes

Genital herpes can be a cause of serious morbidity in otherwise healthy individuals. It
results from infection with herpes simplex virus type 2 (HSV-2) or type 1 (HSV-1);
acquisition is often accompanied by systemic symptoms including headache, malaise,
aseptic meningitis, urinary retention syndrome and fever lasting up to 3 weeks.'
Concomitant with initial infection, HSV establishes latency in the sacral ganglia. In most
HSV-2 seropositive individuals there is intermittent virus reactivation, with HSV shedding
occurring on mucosal surfaces. Recurrences in the first year after initial infection occur in
nearly all men and approximately 85% of women; the average rate of episodes per year
is four or five (Figure 1).> Recurrences are generally shorter and more localized than the
primary episode. However, there is considerable variability in the severity and duration
of episodes for an individual and between individuals.’ This lack of predictability,
combined with the chronic nature of the disease, means that many patients will have
persistent psychosexual or psychosocial distress.*

Men (%)

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 >15

Recurrences (number)

—

Women (%

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 >15
Recurrences (number)

Figure 1: Frequency of clinical recurrences of genital herpes due to HSV-2 infection during the first
12 months after acquisition of infection’
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Among the immunocompromised, HSV-1 and HSV-2 infections can result in severe and

extensive lesions.>® In some cases there may be visceral spread.”

A rare but serious outcome of genital herpes is neonatal herpes in infants exposed to
HSV during gestation or birth. Infection can result in permanent neurological damage or
death, despite antiviral therapy.® The risk of fetal and neonatal morbidity is higher in
women who have primary HSV infection near the time of delivery.’

Epidemiology of HSV-1 and HSV-2 Infection

Prevalence of genital herpes compared with other STDs

In many populations, genital herpes ranks as the most common STD reported. Cenital
HSV infection is the most frequent ulcerative STD in England and Wales, accounting for
3% of genitourinary medicine clinic attendees in 1997, the others being syphilis,
lymphogranuloma venereum, donovanosis and chancroid.” In Spain, a survey in a
hospital-based STD clinic reported a higher incidence of genital herpes in both HIV-
positive and HIV-negative patients (20.2% and 5.3%, respectively) than syphilis (11.7%;
1.4%) or gonorrhoea (5.3%; 3.9%)."" A survey of ten STD clinics in the USA documented
that HSV was the most commonly detected pathogen in genital ulcer specimens. The
study, which used the polymerase chain reaction (PCR) assay to test for STDs, found an
overall HSV prevalence of 62% (320/516) compared with 10% for syphilis and 3% for
chancroid (Figure 2).”

W Hsv
B Treponema pallidum
] Haemophilus ducreyi

100 —

Percentage detected by PCR

N w » U1 o)) ~ (o5 O
(@) @) (@) @) (@) @) o o
| | | | | | | |

Figure 2: Prevalence of STDs in genital ulcer specimens from ten cities in the USA™
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In developing countries, HSV-2 is often perceived as an infrequent cause of genital
herpes, but with the advent of the HIV/AIDS epidemic and of sensitive diagnostic
methods such as PCR, HSV has been shown to be a frequent and often predominant
cause of genital ulcers.”™ For example, HSV-2 was detected in 43.4% (89/207) of
genital ulcers of Ugandan men and women compared with Treponema pallidum in 3.9%
(8/207) and Haemophilus ducreyi in 2.9% (6/207)."

Risk Factors for Genital Herpes

The risk of genital herpes, and the seroprevalence of HSV-2 infection, is correlated with
markers of sexual exposure, including age at first intercourse, number of sexual partners,
age and history of STDs (Table 1)."" Antibodies to HSV-2 are not routinely detected
until after puberty, HSV-2 seroprevalence peaks by the age of 40 and thereafter remains
stable.” Thus, in common with other STDs, most HSV-2 infection is acquired between
15 and 40 years of age. In contrast, the seroprevalence of HSV-1 rises in a linear fashion
through to 70 years of age. For example, in the USA, whereas the seroprevalence rate of
HSV-2 infection in children younger than 12 years is almost zero," approximately 20%
of children aged 0-5 years are HSV-1 seropositive.”

Ethnic origin and socioeconomic status correlate with HSV-1

® Age at first intercourse or HSV-2 seropositivity. In the USA, HSV-2 seroprevalence in
a population-based study was 17.6% among whites and

@ Number of sexual partners
45.9% among blacks."” The study also reported that age-

History of STDs
® History adjusted risk of being HSV-2 seropositive was greater for

® Age people in lower socioeconomic groups than for middle-class

o . "
Table 1: Risk factors for genital herpes individuals with the same number of sexual partners,” a
similar finding being reported in a separate study.” As it

relates to HSV-1, serological surveys in the USA"” and UK” demonstrate an inverse

correlation between seroprevalence and socioeconomic status.

Prevalence of HSV-2 infection 40 —

General population-based studies 35 - NHANES III

A seroepidemiological study conducted in 30 + l
the USA from 1988 to 1994 has shown 25 K .-'4\-4___*. -7

that 21.7% of adults overall are HSV-2
seropositive (Figure 3)." As this study

tested a representative sample, it is a - &- 1988-1994

HSV-2 seroprevalence (%)

reliable estimate of HSV-2 infection in the 107 NHANES I
general population. A study of HSV-2 in 5 - —8—1976-1980
a USA primary care population also 0 ! : : : : : |
1 i 0, 21
reported a similar seroprevalence (23%). 19-19 20-29 30-39 40-49 50-59 60-69 >70

Seroprevalence is considerably lower in

Europe and Australia (4.3-14.1%) than in
the USA. 245 Figure 3: Increase in seroprevalence of HSV-2 infection in the USA™

Age group (years)

In contrast to developed countries, there have been few broad population-based HSV-2
serological studies in the general populations of developing countries.'”’*** In one
seroepidemiological study in a rural population in Uganda, the 12-month incidence rate
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for HSV-2 was 16.7%, which was higher than that of the other STDs.*® A population-
based survey in rural Tanzanian communities recorded a 42% (109/259) HSV-2
seroprevalence in women and 19% (44/231) seroprevalence in men. Overall, the
prevalence of HSV-2 antibodies was 31% and present in both sexes, and the prevalence
increased with age (Figure 4)."

90 —
80 — B Male (n=231)
70 - Female (n=259)
60 —
50 —
40 —
30
20 —
10 —
0

Seropositive (%)

15 16 17 18 19  20-24 25-29 30-34 >35
Age (years)

Figure 4: HSV-2 seroprevalence by age and sex in the Mwanza Region of Tanzania™

A series of serological surveys were conducted in Africa in 1985." In rural Rwanda they
recorded HSV-2 antibody prevalences of 27.1% and 33%, while in adults in Khinshasa,
Zaire, an HSV-2 seroprevalence of 40.8% was recorded. A much higher seroprevalence
of 71.2% was documented in adults in Brazzaville, Congo in 1982.”

Studies in selected populations

Other studies have investigated selected populations (e.g. STD clinic attendees, military
recruits, pregnant women) and demonstrate the prevalence of HSV-2 infection
worldwide (Figure 5).” These studies also reveal that the prevalence of HSV-2 infection
varies considerably throughout the world.

Population survey (USA)

STD clinic (New Zealand)
Low-income pregnant women (Brazil)
Mid-income pregnant women (Brazil)
HIV+ women (Haiti)

HTLV-1+ women (Haiti)

HIV- and HTLV-I- women (Haiti)
STD clinic (Peru)

HIV+ prostitutes (Zaire)

HIV- prostitutes (Zaire)
Prostitutes (Senegal)

Female controls of cervical cancer study (Colombia)
)

Male partners in cervical cancer study (Colombia

0 20 40 60 80 100
HSV-2 positive (%)

Figure 5: Seroprevalence of HSV-2 in selected populations”
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Among STD clinic attendees in Africa, the HSV-2 seroprevalence was 60-90%,
suggesting endemic levels of infection.”?® The HSV-2 seroprevalence in women in
Ethiopia was 41% (865/2111), and HSV-2 ranked as the third most prevalent STD (Table
2).” A study of factory workers in Zimbabwe found that HSV-2 seroprevalence was
35.7% (80/224) among the HIV-negative and 82.7% (158/191) in HIV-positive
individuals.”® In rural Rwanda during 1985, the HSV-2 seroprevalence in army recruits
was 27.7% and 51.3% in hospital workers.”” In Dakar, Senegal, the prevalence of HSV-2

antibodies was 20.1% in surgical patients and 95.7% in female prostitutes.”

STD seroprevalence (% of n)

Ethiopian women® Adults in rural Uganda™
n=2111 n=294

@ Syphilis 39 10.8*
@ Neisseria gonorrhoeae 66 n.a.

@ Genital Chlamydia 64 66.0
@ HSV-2 41 67.9
@ Hepatitis B virus 40 n.a.

@ Haemophilus ducreyi 20 10.4

*Active syphilis; n.a.: not available

Table 2: STD seroprevalence among Ethiopian women and rural Ugandan adults

Studies in Asia have reported a high prevalence of HSV-2 infection in many population
groups. For example, a seroepidemiological study in Japan found that HSV-2
seroprevalence varied considerably among population subgroups (n=536) defined by
sexual activity and risk behaviour. It was highest among prostitutes (80%), lowest among
pregnant women (7%), and intermediate in patients with an STD and men who have sex
with men (24%).” The seroprevalence of HSV-2 in 1115 young, male army recruits in
Thailand was 14.9%.”" Surveys in other countries have reported lower seroprevalences. For
example, in Israel, the prevalence of HSV-2 antibodies was 2-3% in a survey of 1214

healthy women,* which is similar to that reported in Italy and the UK.****

Prevalence of HSV-1 infection

Most countries have a higher seroprevalence of HSV-1 than HSV-2. Adult populations in
several countries in Europe, Africa, Asia and Latin America have a prevalence of HSV-1
antibodies greater than 85%."” As with HSV-2, the seroprevalence of HSV-1 varies among
countries. For example, among 16-year-old Swedish girls, the rate of HSV-1 seropositivity
was 41%,” whereas in Ugandan villagers aged 15-19 years, the HSV-1 seroprevalence
rate was 94.9%.” It is probable that, as with HSV-2 infection, these largely reflect the true
differences in the prevalence of HSV-1 infection, which is determined by the
demographic, clinical and behavioural characteristics of each population.

The age-specific prevalence of HSV-1 is declining in the middle classes of many western
industrialized countries and in the general population of Japan.******” However, this
trend has been accompanied by an increase in the proportion of genital herpes due to
HSV-1 (Figure 6).* In genitourinary medicine clinic attendees in Scotland, the
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Figure 6: Proportion of genital HSV-1 isolated in genitourinary medicine clinics in the UK*

proportion of cases of genital herpes infection caused by HSV-1 increased from 20% in
1978 to over 41% in 1991.%

A similar trend of increasing frequency of genital HSV-1 has also been reported in other
studies from Scotland,” Northern Ireland,” England,”* the USA* and Japan.” In many
of these surveys, the proportion of genital HSV-1 infection was higher in women than

men '39,41,43

There are probably multifactorial reasons for the increasing proportion of genital HSV-1
infection but one explanation is that the decrease in age-specific HSV-1 seroprevalence is
leading to delayed primary exposure to HSV-1. Primary attacks may then manifest at a
genital site due to orogenital sex. An alternative theory is more frequent early initiation of
orogenital sex,” although this does not explain the observed sex bias of genital HSV-1.

Although genital HSV-1 infection recurs less frequently than HSV-2, is associated with a
lower rate of asymptomatic virus shedding,>*** and would be expected to be less easily
sexually transmitted, the infection remains an important cause of genital and neonatal
herpes.”*

The Seroepidemiology of HSV Infection in Europe
and Scandinavia

A number of seroepidemiological studies have been conducted throughout Europe. The
results were presented at the 6" Annual Meeting of the IHMF and are reported here
(Table 3). These findings contribute to understanding the significance of genital herpes at

global and local levels.

Sweden

A survey conducted in Sweden determined the seroprevalence of HSV-2 infection in
men and women attending an STD clinic.” Sera were collected from consecutive
patients seen for routine testing throughout 1993 and 1994. The characteristics of these
patients are provided in Table 4. The test employed was an indirect gG-2 enzyme-linked
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Country Year Study population n Test HSV-2+ (%)
@® Denmark  1978-79 Women 945 ELISA 36
1986 Women 390 ELISA 30
® Germany  1996-97 Randomly selected general 5058 ELISA%, 12.5
population WB, IF,
Nab, 1B
® Greenland 1986 Women 390 ELISA 68
® Italy 1997-98 STD patients — Rome 203 ELISA%, 15
POCkit™
1997-98 STD patients — Milan 919 WB 24.7
1997-98 Obstetrics/gynaecology patients 905 18.0
1997-98 Vaccination centre 207 5.3
1997-98 Military clinic attendees 156 3.9
1997-98 Blood donors 182 6.0
@ The
Netherlands 1986-88 STD clinic attendees 1798 ELISA** 32.3
@ sweden 1993-94 STD patients 1234 ELISA 16
® K 1994-95 General population (0-29 years) 3083 ELISA** 43
1994-95 and general population (16-69 years) 3347 ELISA**

WB: Western blot; ELISA%: ELISA (Meridian Research Laboratories [formerly Gull Laboratories], Salt Lake City, USA); **Monoclonal antibody-
blocking ELISA; IF: immunofluorescence; Nab; neutralizing antibody test; IB: immunoblot

Table 3: HSV-2 seroprevalence studies reported at the 6" Annual Meeting of the IHMF

immunosorbent  assay

(ELISA)  with  lectin- Demographics HSV-2 seropositive
purified antigen. @ Men n=676 96 (14%)
The overall percentage Mean age: 24 years

f le wh
Of people who WETe @ Women n="558 103 (19%)

HSV-2 seropositive was
Mean age: 23 years

16%, with slightly higher

HSV-2 seroprevalence in @ Total n=1234 199 (16%)
women than  men.”
Other  studies have Table 4: Results of Swedish HSV-2 seroprevalence study from 1994 to 1995%

reported similar HSV-2 seroprevalence in Sweden. In one cohort study, a 20% HSV-2
seroprevalence was reported in women aged 29-30 years* while in a study of pregnant
women, 14-33% were HSV-2 seropositive.*

This study also found that, of a sample of 193 STD clinic attendees, only 16% of patients
with genital herpes had previously been diagnosed with genital herpes.” Thus, in
common with many other countries, herpes is under-diagnosed and under-recognized in
Sweden, especially by the primary healthcare physician.
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Denmark and Greenland

Two populations have been studied in Denmark and Greenland using an HSV type-
specific ELISA:

@ Women from Denmark with primary and recurrent genital herpes, 1978-1979*

@® Women from Denmark compared with age- and parity-matched women in
Greenland, 1986.

Although  the two  surveys
sampled different cohorts, it is ~ HSV antibodies 1978-1979 1986

postulated that there has been a (%) (%)
minor  decrease in  HSV-2

Negative 18 21
seroprevalence (Table 5). In a * 8

third study conducted among @ HSV-1 only 46 49
pregnant women in 1993-1994

(n=3171) by Dr Blenda Bottiger ) Y aily 4 3
(unpublished), a further decrease @ HsV-1+2 32 27

in HSV-2 seroprevalence was

noted. It has been suggested that @® Total HSV-1 /8 76

this reflects changes in sexual @ Total HSV-2 36 30
behaviour following the

introduction of HIV infection @ Total number patients 945 390

into D k in the mid-1980

nto Lenmaricin the mi > ® Age mean (range) 32 (20-45) years 30 (20-40) years

but this is not supported by a

survey of women attending a
Danish STD clinic between 1988
and 1994, which explored the impact of a general campaign for safer sex.” No

Table 5: Prevalence of HSV-1 and HSV-2 antibodies among Danish women®'

significant change was documented in the number of sexual partners, the frequency of
sexual intercourse or unplanned pregnancy before or after the campaign.”” Notably, the
prevalence of genital herpes was found to have remained stable over the course of the
campaign.”

Other evidence also points to no change in sexual behaviour. A survey from 1984 to
1987 — at the time when the prevalence of AIDS was increasing in Denmark — found
that although the prevalence of some STDs (e.g. syphilis and gonorrhoea) fell, the
incidence of genital herpes increased by 34%.”> Moreover, the occurrence of neonatal
herpes over approximately the same time period (1984-1991) increased from 2.36 to
4.56 per 100 000 live births.** Thus, the epidemiological changes in HSV infection
reported at the 6th Annual Meeting of the IHMF must be confirmed in further studies.

There was also an increase in HSV-1 seroprevalence from 1978 to 1979 (46%) and 1993
to 1994 (55%) (Bottiger, personal communication). Purportedly, 40% of genital herpes in
Denmark is due to this virus type.” This phenomenon has also been reported in other
countries as noted above.”?*%4

A comparison between pregnant women in Denmark and Greenland illustrates how
seroprevalence can differ markedly between countries” (Table 6). Although the two

populations were closely matched for age (20-39 years) and number of pregnancies, the
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HSV-2 seroprevalence in Greenland was almost

twice that in Denmark. HSV-1 seroprevalence ~ HSV antibodies Denmark  Greenland
was also much higher in Greenland, especially (%) (%)
i d 20-24 2 Simil
|rT women. age years imilar @ Negative - )
differences in HSV-2 seroprevalence between
the two countries have been reported in other @ HSV-T only 49 31
studies.” In these surveys, the Greenlandic ® HSV-2 only 3 1
women had significantly more sexual partners,

, _ @ HSV-1+ HSV-2 27 67
earlier age at first intercourse and less use of
barrier contraception.*® @ Total HSV-1 76 98
The Netherlands @ Total HSV-2 30 68
Seropositivity for HSV-2 was determined using @ Total number of patients 390 390

a monoclonal antibody-blocking ELISA in a

Table 6: Seroprevalence of HSV-1 and HSV-2 in women

cross-sectional study among STD clinic
Y 5 in Denmark and Greenland”'

attendees in Amsterdam.” In total, 1798

serum samples were collected from 1986 to 1988. The overall prevalence of HSV-2
antibodies was 32.3% (542/1679) with a significantly higher prevalence among women,
47.2% (274/580) and homosexual men, 40.5% (87/215) than among heterosexual men,
23.6% (208/883). Age-specific HSV-2 seroprevalence increased consistently with age for
men, while there was a similar but less clear trend for women and homosexual men,
(Figure 7). At the time the serum samples were collected, gonorrhoea rates among
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Figure 7: Age-specific HSV-2 seroprevalence among STD clinic attendees in The Netherlands®

homosexual men were declining, suggesting that behavioural changes in response to
AIDS had already occurred.”

The presence of HSV-2 antibodies was strongly associated with past sexual behaviour.*”
More specifically, the following behavioural risk factors were important: homosexual
orientation, increasing number of years of sexual activity, increasing number of sexual
partners, number of past STDs and having receptive anal and/or vaginal contact. There

was no association with age at first intercourse.”
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Similar findings for HSV-1 and -2 seroprevalences were documented in a study in
Rotterdam.” In a cross-sectional survey among STD clinic attendees, an HSV type-
specific rapid immunoblot assay (using gG1 or gG2) was used to determine the
prevalence of HSV-1 and HSV-2 antibodies in 1272 serum samples. The HSV-1
seroprevalence was 71.4% and the antibody prevalence was 32.3% for HSV-2. A study
in Groningen among STD attendees also found a similar HSV-1 seroprevalence (70.3%)
but a lower HSV-2 seroprevalence (17.8%) using a type-specific ELISA.®

A separate study using type-specific cultures determined trends in the prevalence of
genital HSV-1 and -2 infections in Amsterdam. Samples for the study were taken from all
STD clinic attendees who presented with genital ulceration.” The prevalence of HSV
infection decreased among men, while the prevalence remained constant among
women. The prevalence of genital HSV (type 1 and 2) infection per 100 clinic
consultations decreased from 1.9 in 1988 to 1.5 in 1997 (P<0.001 for trend). However,
there was a difference in the men and women regarding these changes. Among men, the
prevalence of genital herpes declined from 2.1 to 1.4 (P<0.001 for trend) whereas
among women it fluctuated between 1.9 and 1.4 (P=0.31 for trend).

In the study in Amsterdam, over the same period, the overall proportion of genital
infections, proven by culture to be due to HSV-1, increased from 13% in 1988 to 24% in
1997 (P=0.01 for trend).”” Additionally, the relative prevalence of HSV-1 genital
infection increased, particularly among women. For men, the proportion of genital
HSV-1 infection ranged from 9% to 18% but no trend over time was observed (P=0.13
for trend). Among women, this proportion increased from 16% in 1990 to 35% in 1997
(P=0.07 for trend).”"

Genital HSV infection was largely unrecognized by both physicians and patients in the
study at the STD clinic in Amsterdam. Over 80% of the 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.***

Germany

A serological survey conducted in Germany recorded an HSV-2 antibody prevalence of
12.5% and an increase in both HSV-1 and -2 seroprevalence with age.* In the study, a
total of 5058 serum samples were randomly selected in 1996 and 1997 from two
populations: hospital patients (1=3079; age 1-70 years) who did not belong to a risk
group (e.g. STD, immunocompromised patients); and blood donors (n=1979; age
18-65 years). The sera were analysed by the HSV-1 and HSV-2 type-specific ELISA (Cull
Laboratories, now Meridian Research Laboratories, Salt Lake City, USA).

The HSV-2 seroprevalence was significantly higher among women (15%, 95%
confidence interval [Cl] 13.7-16.4%) than among men (10.5%, 95% Cl 9.3-11.8%) with
odds ratios of 1.5 (95% Cl 1.19-1.9) for hospital patients and of 1.67 (95% ClI
1.29-2.15) for blood donors. The seroprevalence of HSV-1 rose from 31% in the lowest

age group to 91% in those 40 years and older. In contrast, the HSV-2 seroprevalence 23

reached a maximum of 21.3% (Figure 8).
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Figure 8: Seroprevalence of HSV-1 and HSV-2 in Germany**

A lower HSV-2 seroprevalence of 8.9% was reported in another German study. In this
study, 1gG antibodies to HSV-2 in 1999 sera collected from pregnant women in
1996-1997 were measured using an automated type-specific enzyme immunoassay
(EIA) (Cobas Core HSV-2 1gG EIA, Roche Diagnostics, Switzerland).”

UK

A study in which sera were collected from 1994 to 1995 demonstrated that the overall
HSV-2 seroprevalence in the general UK population is 4.3% and that the seroprevalence
of this virus type increased with age for both sexes.** The assay used was a monoclonal
antibody-blocking EIA assay, a modification of a validated assay.®® HSV-1 seroprevalence
was determined with 3083 serum samples from 0-29-year-olds, while a broader age
range, 16-69 years, was used to assess HSV-2 seroprevalence. The two populations were

drawn from patients in 15 geographically dispersed hospitals in the UK.

After an initial drop in the first year of life due to the loss of transplacental maternal
antibodies, the prevalence of HSV-1 antibodies increased with age and reached 47% by
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Figure 9: HSV-1 and HSV-2 seroprevalence in UK hospital patients
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25-30 years (Figure 9). HSV-1 seroprevalence rose more sharply in adolescent females
than males and was higher in adult women than men. The study also revealed
differences in age-specific HSV-1 prevalence between 1986-1987 and 1994-1995. The
HSV-1 seroprevalence in 10-14-year-olds was 34% in the first period and 24% in the
second. Thus, the young adult population is now at a greater risk of a severe primary
infection than previous cohorts. In contrast to HSV-1, the seroprevalence of HSV-2
remains very low throughout life, although, as in other studies, it does appear to increase
slightly with age (Figure 9). The prevalence of HSV-2 antibodies was higher in women
(5.2%) than men (3.3%).

The 4.3% HSV-2 seroprevalence in the general population is similar to that in other
serological studies in the UK. A slightly higher HSV-2 seroprevalence (7.6%) has been
reported in a UK survey of 1594 blood donors, with a much higher seroprevalence
(22.7%) in STD clinic attendees.” The UK general population/blood donor
seroprevalence contrasts markedly with the figure of 21% HSV-2 seroprevalence in the
general USA population.™

Italy

Seroepidemiological studies were conducted in two regions in Italy (Table 7).”* The
samples were collected from October 1997 to February 1998 and tested using the
POCkit™ HSV-2 rapid test (Diagnology, Belfast, Northern Ireland) and a type-specific
ELISA (Gull Laboratories, now Meridian Research Laboratories, Salt Lake City, USA).
Samples from both regions were also analysed by Western blot.

Populations sampled in Central Italy

@ STD clinic attendees in Rome (n=203)

@ Pregnant women and health operators vaccinated at a prophylaxis centre in
Rome who were at risk from infection (n=207)

@ Healthy blood donors attending a blood transfusion centre in Rome (n=182)
@ Fireservice recruits attending a military clinic in Rome (n=156)

Populations sampled in Northern Italy

@ STD clinic attendees in Milan (1=919)

@ Attendees of obstetrics/gynaecology clinic in Modena (n=905)

Table 7: Characteristics of populations sampled in Central and Northern Italy

The study in the STD clinic in Milan recorded an overall HSV-2 seroprevalence of 24.7%
(227/919) in attendees. The seroprevalence increased with age in both men and women
(P=0.002; P=0.001, respectively), and was significantly correlated with the number of
sexual partners in men (P=0.008) but not women (P>0.05). In contrast to some of the
studies reported here, the prevalence of HSV-2 antibodies was similar in men and
women (24.6% versus 24.7%, P=0.951). In comparison to the STD clinic in Milan, the
seroprevalence of HSV-2 was lower in the obstetrics/gynaecology clinic in Modena,
Northern ltaly (Figure 10).*
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Figure 10: HSV-2 seroprevalence in selected populations in Central and Northern Italy

Differences in HSV-2 seroprevalence between similar populations in each of the two
Italian regions were observed (Figure 10). In the STD clinic in Milan, the HSV-2
seroprevalence among attendees was higher than that of those attending the STD clinic
in Rome (24.7% versus 15.0%, respectively).”

Of the remaining populations, the military clinic attendees represent a general
population; in this group, the HSV-2 seroprevalence was 3.9%. This low level of
infection is similar to that observed in the UK and in another Italian study, which
reported an HSV-2 seroprevalence of 1.1% (1/88) in a low-risk population and an HSV-2
seroprevalence of 9.1% (8/88) in age- and sex-matched substance-abusers.” This
difference warrants further investigation in studies with larger sample sizes and well-
stratified populations.

Summary

The serological studies reported here and elsewhere in the literature demonstrate that the
prevalence of HSV infection is variable but mostly increasing. This growth is not restricted to
‘high-risk’ populations and thereby underlines the public health significance of genital herpes.

These studies also confirm that the seroprevalence of HSV-2 infection varies, not only
between regions, but also within a region, according to the sexual behaviour, ethnic
origin or socioeconomic status of the study subpopulations. These findings have been
reported in other studies. Mostly, the prevalence of HSV-2 antibodies is higher in
selected populations in developing and industrialized countries than in their general
population. In some instances, however, the variations in prevalence can be so marked
that the HSV-2 seroprevalence in ‘high-risk’ groups of some countries may only be as
high as that in the general population of another country. For example, the HSV-2
seroprevalence in the general population of the USA is 21.7%" in comparison to 25.7%
in a New Zealand STD clinic.” As discussed in Chapter 5, identifying groups with high
prevalences of infection can aid the targeting of interventions, such as advice on

behavioural changes.
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An interesting observation in some countries (e.g. Denmark and The Netherlands) is the
relatively high prevalence of genital herpes proven by culture to be due to HSV-1.
Increasingly, HSV-1 and -2 infections are not anatomically distinct. Typing the virus may
benefit individual patient management as the natural histories of genital infections due to
HSV-1 or HSV-2 are different. While primary HSV-1 genital recurrences are clinically
indistinguishable from primary episodes caused by HSV-2, the recurrence rate of genital
HSV-1 infection appears to be lower. However, opinion is divided as to whether or not
it is appropriate to distinguish between the two in terms of public health as both cause
genital herpes with psychosexual and physical sequelae that have socioeconomic costs.
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The Increasing Incidence of
Genital Herpes

In contrast to the falling incidence of many other sexually transmitted diseases (STDs),"”
the incidence of genital herpes is increasing worldwide.

Clinical studies

One surrogate marker of genital HSV infection — the number of patient visits to
physicians for genital herpes — has risen markedly, at the same time, in both the USA
and UK. In the UK, one survey reported that the number of patients with genital herpes
visiting STD clinics had increased six-fold between 1972 and 1994, while national data
showed that the number of reported cases increased 10-fold between 1971 and 1997.°
Similarly, in the USA, initial physician visits for first-episode genital herpes have
increased 10-fold between 1970 and 1995 (Figure 1).
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Figure 1: Increase in the number of patient visits for genital herpes in the USA

Seroepidemiological studies

Seroepidemiological studies mirror the increased number of patient visits for genital
herpes. Since the late 1970s, the seroprevalence of herpes simplex virus type 2 (HSV-2)
infection in the USA has increased by 30%, with HSV-2 now being detectable in
approximately one in five persons of 12 years of age or older.® Similar growth in the
number of HSV-2 infections has been reported in other countries; in Sweden, the
seroprevalence of HSV-2 infection in pregnant women has increased from 19% to 33%
over the past two decades.” This increase has been reported in other Swedish studies. In a
cohort of 3512 pregnant women, the seroprevalence of HSV-2 increased from 17% in
1969 to 33% in 1989.° Similarly, over the same period, a 10% increase in HSV-2
seroprevalence was reported in a study of pregnant women between 1973 and 1989.° An
increase in HSV-2 seroprevalence can also be inferred from another study.” However, an
age-matched comparison of HSV-2 antibody rates in two populations of Swedish women
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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."

Growth in the pool of infected individuals has also occurred in Zaire where, from 1959
to 1985, the prevalence of HSV-2 antibodies increased from 21% to 60%."

HSV-1 and HSV-2 Prevalence in Young Adults

In the USA, the increases in both ‘fee-for-service’ visits and HSV-2 seroprevalence have
been concentrated in the younger age groups. In the USA, visits by 15-19-year-olds to ‘fee-
for-service’ practices for HSV treatment have doubled over the past two decades.” Similarly,
in two USA population-based surveys, conducted from 1976 to 1980 and from 1988 to
1994, HSV-2 seroprevalence in the 12-19-year-old age group rose from 1% to 4.5%.°"
Among those aged 20-29 years, the seroprevalence increased from 7.7% to 14.7%.°

In a smaller, cohort study of adolescents in the USA, 12% (48/399) were seropositive for
HSV-2," while 10% of women aged 17-20 years attending a family planning clinic had
antibodies to HSV-2."* Similarly, in the UK, the highest prevalence of HSV-2 antibodies
was seen in both men and women aged 20-24 years (Figure 2).>"” In comparison, the
HSV-1 seroprevalence among adolescents and young adults from different countries
ranges from 40% to 62%.""
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Figure 2: Cases of genital herpes in adolescents and young adults in the UK in 1995"

The increases in HSV-2 seroprevalence in young people noted in the USA survey® and in
other populations may relate to changes in sexual behaviour. In the USA, the prevalence
of premarital sexual experience has increased among adolescents over the past two
decades.”?* Adolescents and young adults are at greatest risk of acquiring an STD for a

number of reasons:

@ They are more likely to have multiple sexual partners

@ They are more likely to engage in unprotected intercourse

@ Their partners may be at higher risk of being infected than most adults.”*?

There has also been an increase in some types of risk behaviour in these groups.

Interestingly, these behaviour patterns and the spread of genital herpes have continued
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despite the educational efforts initiated in response to the HIV epidemic. It is probable
that the high prevalence of HSV-2 in adolescents and their patterns of sexual behaviour
will drive the spread of infection throughout the rest of the population. The importance

of this population in the spread of other STDs has also been recognized.”*

Factors Contributing to the Spread of Genital
Herpes

The dynamics of HSV infection are such that the total number of infected individuals will
continue to increase. As the overall prevalence of HSV infection rises, the probability of
contact with an infected partner will increase. Therefore, it is likely that the infection will
no longer be restricted to ‘high-risk’ groups (e.g. those with a high lifetime number of
sexual partners or those who initiate sexual activity at a young age), but will eventually
become established throughout the wider population. There are several factors that

contribute to the worldwide increase in genital herpes:
@ Latent infection with recurrences (reactivation episodes)
@ Under-recognition and under-diagnosis of genital herpes

@ Asymptomatic virus shedding.

Unrecognized infection

In common with the other STDs discussed earlier, seroepidemiological studies of genital
herpes have revealed a disparity between antibody prevalence and clinical infection.
This mismatch indicates that many infections are asymptomatic or under-diagnosed,
with approximately 60% of all HSV-2 infection being unrecognized (Figure 3).*° Reasons

for this lack of clinical recognition of genital herpes include:

@ Mild disease in many affected persons, especially genital HSV-1 infection that has

relatively mild symptoms compared with genital HSV-2 infection™
@ Attenuation of symptoms in people with prior HSV-1 infection®
@ Location of lesions in difficult-to-examine areas, e.g. perianal region®

@ Classic presentations of genital herpes (i.e. small, multiple papules or vesicles) are
not the norm — atypical manifestations include fissures, localized erythema and back
pain without lesions.” Thus, there is misdiagnosis by healthcare providers who do

not appreciate the clinical spectrum of HSV infection”

@ There is a substantial overlap in the clinical manifestations of genital herpes with
those of other common conditions, such as cervico-vaginal infections, urinary tract
infections and dermatoses that can affect the genitals. Other non-infectious causes,
including trauma or Crohn’s disease, should also be considered in differential

diagnosis

@ Access to healthcare.
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Poor sensitivity of history taking

Diagnosis of genital herpes is hampered further by the poor sensitivity of history taking.
In one study on the value of patient histories, physicians who were highly experienced in
genital herpes, conducted a directed patient interview.” Based on this interview, they
scored whether the patient’s symptoms were ‘not at all suggestive’, ‘somewhat
suggestive’ or ‘definitely indicative” of genital herpes. This clinical impression was then
matched with the results of type-specific serological tests. Over one-third of patients who
had symptoms that were ‘not at all suggestive’ of genital herpes were
HSV-2 seropositive, and 50% of patients with ‘definitely indicative’ symptoms were
HSV-2 seronegative. These results highlight the poor positive predictive value of histories
in the identification of patients with genital herpes.

The limited value of histories may reflect the fact that patients themselves are often not
aware of genital herpes. In one primary-care population in which HSV-2 infection was
common, it was largely unrecognized by the patients; only a quarter of people with
serological evidence of HSV-2 infection reported genital herpes.”” These findings are
consistent with other studies in different patient populations (e.g. pregnant women, STD
clinic attendees).'o352¢-40

Improving self-diagnosis of genital herpes

Simple instruction increases the sensitivity of self-diagnosis. Such counsel, including
pictures of genital herpes and descriptions of the course of disease, uncovers signs and
symptoms in over 50% of undiagnosed HSV-2 seropositive individuals.*** Thus, a non-
invasive and inexpensive educational effort can have a positive impact on the
recognition of genital herpes.

Asymptomatic virus shedding

Most STDs are transmitted primarily by the subset of the population with mild or absent
clinical manifestations (asymptomatic infection) as people are less likely to have
intercourse in the presence of genital symptoms. One-fifth of infected individuals are
estimated to have asymptomatic HSV-2 infection in which HSV reactivation occurs with

no obvious signs or symptoms (Figure 3).* The majority of these HSV-2 seropositive

20% Recognized
symptomatic

60% Unrecognized
symptomatic

20% Subclinical

Figure 3: Manifestations of genital herpes among individuals infected with HSV-2"
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individuals shed virus from their genital tract.” The frequency of virus isolation in the
absence of lesions in women with symptomatic recurrent disease ranges from 1% to 8%
of days;*** however, using more sensitive tests, such as polymerase chain reaction
(PCR), virus shedding can be detected on 28% of days (range: 0-77%) among women
with recent onset, symptomatic genital HSV-2 infection. Thus, PCR has been
demonstrated to be much more sensitive (at least 3.5 times greater sensitivity) than virus
culture in demonstrating HSV in the genital tract.”” The relationship between the amount
of HSV DNA detected by PCR and transmission has not been determined;
maternal-fetal transmission has been reported during periods of culture-negative, PCR-
positive shedding.*

The virus released during periods of asymptomatic shedding contributes significantly to
the continued spread of genital herpes. In a study population in which one partner had
genital HSV-2 infection and the other did not, the annual transmission rate was 10%;
70% of the transmission events took place when the source partner was asymptomatic.*
A gender difference in risk of acquisition was also recorded; female to male transmission
was 4.5% and the male to female risk was 19%.*

Asymptomatic virus shedding is detected in both sexes, although it occurs at a higher
rate in women. In men, shedding in the absence of symptoms can occur from the penile
skin, urethra and perianal areas, while in women it occurs from the vulva, cervix, urethra
and perianal area.” Additionally, reactivation can occur at non-genital sites (e.g.
buttocks) in both sexes.” The duration of HSV infection (Figure 4), type of HSV infection
(Figure 5), prior anti-HSV antibody status and antiherpes therapy all influence

asymptomatic virus shedding rates at these sites.****'

100
- Viral cultures

B HSV DNA PCR assay
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Days with positive results (%)
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Time since acquisition of general HSV-2 infection (months)

Figure 4: Change in rate of asymptomatic shedding since acquisition of genital HSV infection®

Up to one-third of asymptomatic virus shedding episodes occur within a week either before
or after an episode of symptomatic genital herpes.”** Therefore, patients who can be taught
to recognize the subtle symptoms accompanying HSV reactivation can also recognize some

of the periods when they are at higher risk of virus shedding without symptoms.*
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Days with asymptomatic shedding (%)

Figure 5: Frequency of asymptomatic shedding™

Even though there may be increased recognition of some cases of genital herpes, the
combination of unrecognized infection and asymptomatic infection means there will be
a disparity between the actual prevalence of HSV-1 and HSV-2 infection, and the
frequency of genital herpes seen by healthcare professionals. There is need for greater
education of physicians about asymptomatic virus shedding and its implications for

counselling.

Increasing Prevalence of HSV-2 and Neonatal
Herpes

The increase in HSV-2 seroprevalence has other important public health implications. A
substantial proportion of women entering childbearing years will be infected with HSV-
2, or are at greater risk of contracting HSV-2 infection, because their partners are more
likely to be infected.”* The latter increases the likelihood that neonates will be exposed

to the virus at delivery, with the greater risk of neonatal herpes.”

The Public Health Implications of Genital Herpes:
HIV Transmission and Acquisition

Epidemiological studies

Both case-control and cohort studies demonstrate that genital ulcer disease, and genital
herpes in particular, are an important risk factor for the acquisition and transmission of
HIV.** In an HIV-discordant partnership, if either partner is infected with an STD, the
risk of HIV transmission and acquisition rises substantially. Most studies have estimated
that the risk increases two- to three-fold, although others have put it between two- and

eight-fold, and in one study the risk determined was 32-fold.”**

Epidemiological studies demonstrate a high level of co-infection with HSV and HIV and
highlight the potential importance of HSV-2 in the risk of HIV acquisition and
transmission in the heterosexual population. The proportion of people in the USA with
AIDS who acquired HIV through heterosexual contact has increased from 3% between
1981 and 1987 to 10% between 1993 and 1995.” The increase in cases of AIDS was

management strategies in herpes




BN Chapter 3

particularly marked among women, for whom heterosexual contact rivals drug abuse as
the most frequent risk factor for HIV infection.” As previously stated, over approximately
the same period, HSV-2 seroprevalence increased by 30%.° HSV is the most common
viral infection in people with AIDS; 95% of men who have sex with men, and 40-60%
of injection drug users are HSV-1 or HSV-2 seropositive.*** A survey of ten cities in the
USA demonstrated a high level of HSV infection in people with HIV infection; among
the 316 patients with herpes, 7% were infected with HIV.*

In HSV-2 seropositive Thai men who reported previous genital ulcers, HIV
seroprevalence was 32%.® Similarly, in 415 Zimbabwean factory workers, the
seroprevalence of HSV-2 in HIV-positive individuals was over two-fold higher than in the
HIV-negative. This correlation (adjusted odds ratio, 8.0; 95% confidence interval,
4.8-13.1) between the occurrence of the two virus infections remained significant after
adjustment for variables such as multiple sex partners, paying for sex, and a history of
other STDs.*

Mathematical models also suggest that STD incidence and prevalence could be critical
determinants of whether or not heterosexual HIV epidemics can persist in populations
with different levels of high-risk behaviour.”” Another implication of a causal association
between HSV-2 and HIV is that, in populations with high HSV-2 and HIV infection rates,
suppressive therapy for HSV should be considered as a strategy to reduce HIV
transmission.”

Laboratory studies of HSV-HIV interaction

Support for the importance of HSV in HIV infection is provided by several laboratory
studies:

@ HIV replication is up-regulated by HSV regulatory proteins”

@ Herpes lesions are associated with an influx of CD4 + cells that may result in
increased expression of HIV on mucosal surfaces™

@ Co-infection of epithelial cells with HSV-1 and HIV results in a higher copy number
of HSV virions”

@ HIVis detectable in nearly all genital herpes lesions in people infected with HSV
and HIV*”

@ HSV reactivates more frequently in people with HIV infection®

@ Asymptomatic HSV shedding rates are higher in HIV-positive men than those who

are HIV-negative.”

These data provide virological confirmation of the epidemiological observations that
HSV infection facilitates HIV transmission. Therefore, the increase in the prevalence of
genital herpes and other ulcerative STDs may be contributing to the HIV epidemic. The
importance of genital ulcer disease in HIV acquisition or transmission has also led to the
suggestion that differences in the background prevalence of STDs may explain the
marked variability in the heterosexual HIV transmission rate between populations.”
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The Economic Impact of Genital
Herpes and the Cost-Effectiveness
of Treatment

Sexually transmitted diseases (STDs) are worldwide social, health and economic
burdens. The most commonly affected people are between the ages of 14 and 45 years,
a section of the population that is the most economically productive." Although the
economic costs of some STDs have been estimated in the USA,** little evaluation of their
direct and indirect costs is available. In one of the few studies examining these costs in a
selected group of STDs, including genital herpes, the cost to the USA economy was
US$10 billion in 1994.* This cost underscores the enormous economic burden of STDs.

Assessing the Economic Impact of Genital Herpes

In common with many other STDs, there have been few evaluations of the overall cost
of genital herpes. In determining the burden of the infection, the socioeconomic impact
is not solely limited to the cost of treating one adult case multiplied by the number of
new cases per year. Each index case may not only result in new adult cases through
sexual transmission to partners with all the attendant costs but there is also the risk of
neonatal herpes and the increased risk of acquisition and transmission of HIV. Thus, one
case of genital herpes has the potential to generate a number of outcomes, each with its
own management cost. In addition to the costs of treating herpes simplex virus (HSV)
infection, there can also be prevention costs, such as counselling and Caesarean
sections. Therefore, genital herpes can generate a range of significant direct costs that

should be considered in any economic analysis.

Costs of treating an index case of genital herpes

Genital herpes in an index case is associated with an array of indirect and direct costs,

some of which are shown in Table 1.

Direct costs Indirect costs
@ Antiviral drugs for episodic treatment @ Time lost from work
@ Antiviral drugs for suppression @ Time lost from other activities

@ Physician visits

@ Hospital care for disseminated HSV

infection in the immunosuppressed

@ Other healthcare costs, e.g. treatment of
depression associated with genital herpes

Table 1: Types of costs associated with treating an index case of genital herpes
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An estimate of the USA annual population costs of treating adult genital herpes, which
considers only the direct costs of antiviral drugs, physician visits and diagnostic tests,
gives a total cost of US$77 million (Table 2). The figures used in this analysis were
generated in a 1985 study and updated to 1994 costs and, therefore, underestimate the
true cost of treating adult herpes.’ It was noted that when the costs for genital herpes
were calculated in 1985, there ‘was a striking lack of information” on epidemiology and
treatment practices for HSV infection.” Other costs (e.g. HSV diagnosis by culture) are
also outdated because of changes in treatment practice. In addition, the calculations do
not include any of the rarer manifestations of HSV infection.

A more recent estimate for adult genital
herpes is US$207 million (Tao, personal Cost (US$)
communication). The antiviral costs used

Antiviral d 62835800
in the calculation based on 1985 J AaaTe rugs

treatment practices are very low. Taking @ Physician visits 13267680
into account current rates of suppressive

and episodic antiviral therapy use, it has ® Diagnostic tests 1 DI

been estimated that the upper range of the ® Totl 77116280

cost of adult genital herpes is US$332

million  per year (Tao, personal Table 2: USA population costs for adult genital herpes’

communication). Also, the cost of

counselling was not included in the estimate of genital herpes cost; counselling in the
USA has been estimated to cost US$40-80 per session.® Thus, the overall direct medical
cost of index cases of genital herpes is likely to be substantially greater than the
estimated US$77 million to US$207 million figures.

Cost-effectiveness of antiviral therapy in adult genital herpes

The clinical pattern of genital herpes is important in determining actual treatment costs.
A large proportion of the cases will be asymptomatic, and, given current treatment
practices, will not be treated with antiviral therapy. The symptomatic cases will vary in
frequency and severity, which influences treatment decisions and strategies (episodic or

Episodic
treatment
Infrequent [0.35]
recurrence (av. 2)
[0.83] No episodic
treatment
[0.65]
Symptomatic
[0.22] Suppressive
ol treatment
Eeerméi Frequent [0.25] Episodic
| P recurrence (= 10) treatment
[0.17] No suppressive [0.35]
treatment
[0.75] No episodic
Asymptomatic treatment
[0.78] [0.65]

Figure 1: Outcomes associated with HSV infection [n] = proportion of cases
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suppressive). An algorithm based on published data for the USA shows the probabilities
for each of these options (Mauskopf, personal communication) (Figure 1).

An analysis of the cost-effectiveness of antiviral therapy shows that suppressive therapy is
a more cost-effective treatment option than episodic therapy for people with frequent
recurrences. In the analysis (Mauskopf, personal communication), it was assumed that
untreated individuals with frequent recurrences (= 10 recurrences/year) would have 1071
days of active lesions (lesion days) and that they would visit a physician four times during
the year at a cost of US$36.50 per visit to give a total cost of US$146. Episodic therapy
would decrease the number of lesion days by 10 and have an additional (incremental)
cost of US$230. Therefore, the incremental cost/lesion day avoided with episodic therapy
is US$23. In comparison, the incremental cost of suppressive therapy is US$610 and this
option would reduce the number of days with lesions to 15. Thus, the incremental cost
per lesion day avoided for suppressive therapy is US$8 (Table 3).

Cost (US$) Lesion days Incremental
cost (US$)/lesion
day avoided

Total Increase Total Decrease

@ No antiviral therapy 146 n.a. 101 n.a. n.a.
@ Episodic antiviral therapy 376 230 91 10 23
@ Suppressive antiviral therapy 986 610 15 76 8

n.a.: not available

Table 3: Cost-effectiveness of treatment with antiviral drugs for frequent recurrences (Mauskopf, personal
communication)

The incremental cost per quality-adjusted life year (QALY), assuming that genital
herpes reduced the quality of life of an infected person by 35% compared with an
uninfected person, is US$24 000 for episodic therapy and US$8000 for suppressive
therapy (Mauskopf, personal communication). While episodic therapy relieves the
signs and symptoms of outbreaks, it is unlikely to provide psychosexual benefit for
the patient between recurrences. Thus, preventing outbreaks with suppressive
therapy has potentially much greater psychological impact than episodic treatment.

In addition to providing symptomatic relief from genital herpes, antiviral therapy
also reduces asymptomatic virus shedding, with preliminary data indicating broadly
similar efficacy for aciclovir, valaciclovir and famciclovir.”” The effect of this
reduction on the risk of transmission has not yet been determined. A clinical trial of
valaciclovir is currently underway to address whether or not its suppressive efficacy
is associated with a reduction in the risk of transmission of genital herpes. If antiviral
therapy is proven to reduce transmission, then this would affect positively the cost-
effectiveness of antiviral therapy.

Cost of neonatal herpes

Neonatal herpes is the most serious outcome of transmission of HSV. In the USA, the
prevalence is estimated to be one in 1800-5000 live births," while in Europe and
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Scandinavia, the prevalence ranges from one in 15 000 to one in 60 000 live births.""
Although the number of cases of neonatal herpes in any country or region is much lower
than the number of adult cases of genital herpes, the infection in the neonate can result

in more profound morbidity and mortality and involves QALY of family.

The actual number of neonatal herpes cases depends

Costs of managing neonatal herpes partly on variables that cannot be altered, such as the

probability of being a woman of childbearing age and

Screening costs for mothe Lo - . .
reening ' ' virus infectivity, together with factors over which

Prevention strategies including Caesarean section there is some control. The latter include the use of

and antiviral therapy preventative measures, such as Caesarean section or

Diagnostic costs for newborn antiviral prophylaxis, although the efficacy of either
Cost of treatment of newborn intervention has not been fully established. These

S - two interventions have a cost and there are also other
Cost of long-term disabilities in some surviving

costs in the management of neonatal herpes, such as
newborns

diagnosis, acute management of the neonate and the

Family implications o .
yimp cost of long-term disability in survivors (Table 4).

Table 4: Costs associated with neonatal herpes 1 annual costs of neonatal herpes in the USA are

estimated at US$101 million by Siegel (Table 5),° using economic data determined in
1985 and updated to 1994 costs.”™* Similar costs have also been calculated in an analysis
conducted by the CDC (Tao, personal communication). In the Siegel analysis, the costs of
the prevention measures make up 47% of the total costs of neonatal herpes. If the
prevention strategies were reduced or removed, then the outcome costs would increase
correspondingly. However, as the model is based on treatment practices from the early
1980s, the results should be viewed with caution. For example, the model assumed that a
Caesarean section was performed based on a series of prenatal viral cultures but now
routine viral culturing in pregnancy is not recommended. Moreover, the prevalence of

HSV-2 infection assumed in the model was only 5%.

Another economic model, based on
clinical trial data, utilized 1995 costs

and assumed an annual incidence of Costs (US$)

1600 cases of neonatal herpes. From

N . Acute treatment 15099160
this it is possible to calculate that the

cost of neonatal herpes is between Mild central nervous system (CNS)
US$143-168 million (Table 6)."* As impairment 1481220

this analysis obtained information on

@ Serious CNS impairment 3154450
disease, occurrence and survival from ' .
clinical trials and historical reviews of ® Severe CNS iRl 33722020
untreated newborns, its findings are @ Cultures during pregnancy 11375010
more likely to represent current @ Caesarean sections 36397500

practice and costs than the analysis
by Siegel.” However, taken together, Total 101229360
these analyses illustrate the significant

financial burden of neonatal herpes. Table 5: USA annual population costs of neonatal herpes
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Disease stage Total cost per case Acute care costs only
(US$)* (US$)
@ Localized to skin,
eye or mouth (39%) 19873 13638
@ Encephalitis or CNS
involvement (38%) 172808 50858
@ Disseminated with
multiorgan involvement (23%) 86714 32107

*Including special education or institutionalization

Table 6: Cost per case for neonatal herpes in the USA by stage of diagnosis'

The cost per case of neonatal herpes is determined by the severity of the disease. It
should be noted that, although the cost of disseminated disease is lower than that
with CNS involvement, this is attributable to the greater infant mortality associated
with disseminated disease.™

Cost-effectiveness of antiviral therapy to prevent neonatal herpes

Caesarean section is the commonest current strategy, albeit of unproven value, used to
prevent neonatal herpes when women have genital herpes lesions at the time of
delivery. In two studies, the use of suppressive aciclovir in late pregnancy may have
reduced the number of Caesarean sections."'* However, in a third, smaller study, it did
not reduce Caesarean section delivery rates but this could reflect differences in obstetric
practice between centres.” In the smaller study, the number of clinical recurrences was

significantly reduced.”

Economic modelling has demonstrated the cost-effectiveness of oral aciclovir prophylaxis
in late pregnancy for women with recurrent genital herpes compared with the strategy of
Caesarean delivery for all women presenting with recurrences of genital herpes at
delivery (Table 7)." However, although the estimate of aciclovir efficacy was based on
two randomized trials, the paper did not specify the process of selection and there are
concerns that it may have been biased.” Similarly, the assumptions of the benefits of
Caesarean section were based only on expert opinion.” That the economic analysis is
very sensitive to the efficacy of these interventions must be borne in mind.

Strategy Programme Cases of
costs (US$)* neonatal herpes*

@ No intervention 361724 6.2

@ Aciclovir + neonatal HSV cultures 2363634 1.2

@ Aciclovir + Caesarean section 3076749 0.7

@® No drug + Caesarean section 4056203 3.4

*For cohort of 10000 women with recurrent genital herpes (prevention strategy + neonatal herpes
costs)

Table 7: Costs and outcomes of alternative prevention strategies for neonatal herpes’
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Suppressive aciclovir therapy provided total savings of US$36.6 million per year in
reduced obstetric costs compared with no antiviral treatment in an analysis using USA
treatment practices and costs.”® Furthermore, if indirect costs (e.g. short-term morbidity)
associated with Caesarean deliveries had been considered, the estimated cost savings

arising from antiviral therapy would have been even greater.”

A consideration, when interpreting the economic analyses above, is that they did not
account for the potential side-effects of aciclovir for the mother and neonate. Side-effects
must be included to allow explicit judgement of the risks and benefits. The failure to
mention them may be because of the reported safety of the drug for mother and infant.”

Antiviral therapy for neonatal herpes has also been shown to be cost-effective compared
with no treatment." Information on disease occurrence and survival was based on data
from therapeutic trials and historical reviews. For the analysis, approaches for treating
any form of the disease were considered and compared with no treatment. The costs
measured included direct medical costs, institutional care and special education, and
were valued at 1995 levels.

The analysis revealed that treating neonatal herpes with antiviral therapy can reduce
societal costs and save lives when the disease is restricted in the skin, eye and mouth
(SEM) form.” When the disease has progressed to the more serious CNS and
disseminated multiorgan forms, antiviral therapy involved additional societal costs per life
saved (Table 8). However, these interventions compare favourably with many other
healthcare interventions (e.g. a cost per life year saved of US$24 305 for respiratory syncytial

virus infection).™

Strategy Cost (US$)  Marginal  Life years  Marginal Cost per life Marginal
cost (US$) saved lives saved year saved cost (US$)/
(US$) Marginal lives
saved
® SEM
Drug 19 873 1.9 10 467
No drug 98 474 78 601 1.1 -0.8 90 444 Dominated
® CNs
No drug 120 859 0.7 167 336
Drug 172 808 51950 1.4 0.7 122 233 75125
@ DIss
No drug 69 054 0.4 173 045
Drug 86 714 17 660 0.8 0.4 111 476 46 619

DISS: disseminated multiorgan

Table 8: Marginal cost per additional life year saved in neonates treated and not treated with antiviral therapy™

In all these analyses, assumptions have been made about the groups of pregnant women
to be targeted with antiviral therapy. However, there is no consensus as to the pregnant
women who should receive therapy and when. Furthermore, the risk of antiviral therapy
has not been fully assessed. Therefore, the findings of these studies should not be used

alone to guide antiviral therapy use in pregnancy.
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The cost implications of the HSV-HIV interaction

The increasing recognition of the importance of genital ulcers in the transmission and
acquisition of HIV has led to the integration of STD prevention into HIV prevention
strategies.”” However, although many studies implicate HSV infection in HIV acquisition,
there is as yet little appreciation at policy decision level of the importance of genital
herpes. For example, the CDC 1998 guidelines on HIV prevention do not specifically
mention genital herpes.” Furthermore, the cost-effectiveness of antiherpes treatment for
HIV prevention has not been determined,” although STD treatment has been

demonstrated to be cost-effective in terms of preventing HIV transmission.

An STD intervention study in Tanzania (the Tanzanian STD Intervention Study)” suggests
that treating STDs may be worthwhile from a cost-benefit perspective and the results
may be applicable to developed countries. The total lifetime cost of AIDS in Tanzania is
estimated at US$300,”* while in the Tanzanian STD Intervention Study, the cost of
averting one case of HIV infection was US$218 or US$10 per disability-adjusted life year
(DALY).” Thus, in Tanzania, the cost of treating STDs is offset by the savings of avoiding
HIV infection and compares favourably with other highly effective public health
interventions (e.g. childhood vaccinations that cost US$12-17 per DALY).” The
Tanzanian STD Intervention Study did not incorporate treatment for genital herpes, but
given the predominance of HSV as a cause of genital ulceration, theoretically, antiherpes

therapy will probably be cost-effective in HIV prevention.

A trial in Uganda observed no effect of STD treatment on the incidence of newly
acquired HIV-1 infection.”” However, this may have been because the HIV epidemic
was in different stages in the two countries — it was in its early stages in Tanzania,
whereas it was more mature in Uganda.” The short-term prevention and control of STDs
before or early on in an epidemic will probably reduce STD prevalence in a highly active

core population and have a major impact on the spread of HIV.*

Mathematical modelling can contribute to the understanding of the place of STD
treatment in HIV prevention. Models have demonstrated a substantially greater efficacy
and cost-effectiveness when STD prevention is instituted early in an HIV epidemic,
before the infection has disseminated widely.” The models also show that STD
programmes have greater impact if they are directed against people at greatest risk of

transmitting and acquiring HIV and other STDs.”*°

Comparison of the Socioeconomic Costs of

Genital Herpes and other STDs

There have been few comparisons of the socioeconomic costs of genital herpes with that
of other STDs. A review of unpublished and published data estimated the cost of several
bacterial and viral STDs and places the cost of genital herpes below gonorrhoea and
chlamydial infection but above hepatitis B, syphilis and chancroid (Table 9).” However, a
caveat is that the calculation of the total costs, which assumed a direct to indirect cost
ratio of 3:1, was based largely on the costs of curable STDs, rather than viral STDs which

establish chronic infections.
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STD Direct cost Total cost*
(1994 US$ millions) (1994 US$ millions)

@ Bacterial infections

Chlamydia infection 1513.9 2013
Gonorrhoea 790.6 1051
Pelvic inflammatory disease 3118.8 4148
Syphilis 79.4 106
Chancroid 0.7 1

@ Viral infections

HSV infection 178.3 237
Human papillomavirus infection 2877.5 3827
Hepatitis B virus infection 117.0 156
Sexually transmitted AIDS/HIV 5025.0 6683

*Total cost assumes a direct to indirect cost ratio of 3:1 based on the composite of ratios for pelvic
inflammatory disease, Chlamydia and hepatitis B

Table 9: Estimated costs of selected STDs and sequelae in the USA, 1994°

Perhaps the direct medical costs of genital herpes will be lower in comparison with other
STDs. However, these estimates do not include indirect costs, such as lost productivity,
or intangible costs, such as pain and effects on lifestyle. As a consequence, the true
burden of this widespread infection is likely to be underestimated. There is, therefore, a
need for studies to quantify the direct and indirect costs of genital herpes and to

incorporate the costs into economic analyses.

Further Defining the Costs of Genital Herpes

The understanding of the natural history of HSV infection, including its complications,
together with the information on the cost-effectiveness of treatment, form a framework
for establishing the public health significance of genital herpes. However, a number of
issues relate to the measurement of the costs of genital herpes (Table 10) that have to be
addressed. Among the most important considerations are the contribution of
asymptomatic virus shedding, which is important in transmission but is difficult to assess,
and country-specific differences in the management of genital HSV infection. Potential
additional costs relate to the use of as yet unproven interventions to reduce transmission

(greater use of diagnostic testing, counselling and suppressive antiviral therapy).

@ Ethical issues for controlled trials

@ Chronic illness

@ Asymptomatic shedding and infectivity
@ Co-morbidity, including with other STDs

@ Country-specific prevention and treatment strategies

Table 10: Issues in the measurement of genital herpes-related costs
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The Impact of Treatment on the Genital Herpes
Epidemic

Effective management should reduce the burden genital herpes places on the individual
and society. The management tools available are antivirals and diagnostic tests (see
Chapter 5). Other potential options include behaviour change and use of condoms; the
efficacy of condoms in preventing HSV transmission has not been determined. Another
possible tool is an HSV vaccine; currently, however, there is no effective vaccine
available, although candidate vaccines are being developed.

A result of increased awareness and raised public health significance of genital herpes is
likely to be an increase in antiviral treatment rates.* The impact of more widespread use
of antiviral treatment on the pattern of the prevalence of HSV infection and the
development of resistance has been investigated by mathematical modelling.”

The model simulated a genital HSV infection epidemic over a 50-year time period using
different scenarios for episodic treatment with oral aciclovir. The theoretical scenarios
employed were a ‘low’ treatment rate (10%) and a ‘very high’ treatment rate (50%) of
the HSV-2 infected population.”” The 10% rate used in the model is an overestimate of
current treatment rates as less than 5% of people infected with HSV-2 are presently

treated with oral antiviral therapy.”

The model predicts that with episodic treatment at a rate of 10%, only very low levels of
drug resistance would appear and the prevalence of infection would be reduced slightly
after 50 years.” This result from the model is consistent with the clinical observation that
over the past 10 years, little aciclovir resistance has been seen in the general population
in the USA while treatment rates of genital herpes have remained low.” In comparison,
at the high treatment rate of 50%, the proportion of HSV isolates resistant to aciclovir
would increase, but the overall prevalence of HSV infection would decrease by nearly
three quarters (74%)” (Figure 2).

The transmission rate of resistant HSV is unknown; the most common resistance
mutation, in the thymidine kinase gene, results in virus that is less pathogenic and less
transmissible than wild type virus.*** Therefore, as resistance can influence the dynamics
of the infection, the model assumed that either drug-resistant virus could not occur, or
that the drug-resistant virus was half as transmissible as the drug-sensitive virus. On the
basis that drug resistance does not occur, the prevalence of aciclovir-resistant HSV-2
would be 0.7% after 50 years. In contrast, for resistant virus, which would be half as
transmissible as drug-sensitive virus, the prevalence of drug-resistant HSV-2 would rise to
2% (Figure 2).

The model also predicted that after 50 years of treatment at the very high 50% treatment
rate, both drug-resistant and drug-sensitive virus would be eradicated, so the emergence
of resistant virus is a transient phenomenon. Overall, the authors conclude that despite
the probability of a short-term, slight increase in HSV resistance, treating herpes

epidemics would always be beneficial in terms of the number of cases prevented.

Three conclusions can be drawn from the model regarding the impact of increased antiviral
therapy use on the prevalence of genital herpes and the development of resistant virus:
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Figure 2: Prevalence of genital herpes and the emergence of drug resistance in two different treatment
scenarios. At each rate it was assumed that either primary drug resistance could not occur (AC) or that the
drug-resistant virus was half as transmissible as the drug-sensitive virus (BD) from Blower et al, 1998

@ Chronic suppressive therapy is more beneficial than episodic treatment because it

will reduce both symptomatic and asymptomatic infectious episodes

@ Cenital herpes treatments should be aimed at suppressing the frequency of HSV

reactivation

@ Therapeutic HSV vaccines that reduce the recurrence rate could be very useful in

controlling the epidemic.”

Summary

Genital herpes is the most common STD worldwide. In the USA, 21.7% of the general
population, or over 45 million individual adults, are infected with HSV-2,* while in a
rural community in Uganda, 31% of adults are HSV-2 seropositive.”” Higher

seroprevalence rates occur in selected patient populations, such as STD clinic attendees.
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Genital HSV infection can have effects at both an individual and community level
causing profound psychosexual impairment in otherwise healthy individuals,
disseminated infection in the immunocompromised, and disability or death in neonates.
Genital herpes has also been shown to contribute to the transmission and acquisition of
HIV. However, despite its consequences, genital herpes is largely under-recognized and
under-diagnosed.

Economic analyses have demonstrated that genital herpes is associated with a significant
financial cost, irrespective of its psychosexual impact. To establish its public health
importance, further details on the burden of this disease is necessary, as well as
information on the cost-effectiveness of intervention strategies. There is emerging
evidence on the cost-effectiveness of antiherpes therapy and additional studies are
required to confirm these initial findings.

Assessment of the economic impact of genital herpes has largely been restricted to a
consideration of the direct costs. However, these are small in comparison with indirect
(e.g. time off work) and intangible (e.g. psychosexual impact) costs. Thus, it is
recommended that economic studies are developed that include these costs. The public
health issues posed by genital herpes can only be addressed if the combination of scale
and impact is recognized.
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Testing for Herpes Simplex Virus
Infection

Tests to detect herpes simplex virus (HSV) infection can increase understanding of the
epidemiology of genital herpes and contribute to patient management. Any patient
presenting with suspected genital HSV infection should have a swab taken' and virus
detection (direct) methods, such as culture, antigen detection or polymerase chain
reaction (PCR), used to diagnose HSV infection. Antigen detection is almost as sensitive
as culture methods and the most sensitive strategy is to perform both tests.” However,
the sensitivity of such tests decreases as lesions heal and is much lower in subjects with
recurrent outbreaks than in those with first episodes.’

Serological tests allow diagnosis of HSV infection when virus detection methods are
impractical or evidence of seroconversion is being sought.” Historically, the diagnostic
utility of commercially available serological tests was restricted because of inability to
distinguish between HSV-1 and HSV-2. For example, a non-typing test will only identify
individuals who are seronegative for both HSV-1 and HSV-2. Now, however, tests
that reliably discriminate between the two virus types are commercially available for

laboratory use.

The advent of these tests raises issues as to their use. In this era of healthcare cost-
containment, appropriate use of tests is an important issue but other considerations are
equally important, such as the settings in which they should be employed and the
resource implications.

Relationship Between the Risk of False Positive
Diagnoses and Background Seroprevalence

A challenge that faces all tests is their positive predictive value (PPV) in settings with low
seroprevalence. The PPV depends on the sensitivity and the specificity (Table 1), but is
also affected by the prevalence of the infection in the population tested. For example,
for a test with 95% sensitivity and 97% specificity, the PPV will be only 24% when the
prevalence of the infection in the population is 1%, whereas if the prevalence of the
infection is 50%, the PPV is 97%. Thus, in general, if the prevalence of infection is low,
the PPV will be poor compared to the same test in a population having a higher
seroprevalence. The lower PPV increases the risk of a false positive diagnosis. This
relationship between background seroprevalence and PPV has implications for the use of
serological tests in clinical practice.

Widespread Serological Screening

Widespread testing has the potential to identify people with unrecognized or
asymptomatic HSV infection. However, a diagnosis of genital herpes can be distressing
and result in psychological, psychosexual and relationship difficulties. Therefore, it is
unlikely that general screening would be appropriate because of the risk of false positive
diagnoses, even with a test that has very high sensitivity and specificity. Additionally,
such a strategy is unlikely to gain acceptance with policy makers as currently there is no
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Sensitivity

The sensitivity of a test is a measurement of how well a test detects a true positive
result. The sensitivity is the number of true positive samples correctly detected as
positive, divided by the total number of true positive samples tested, and expressed as
a percentage. A test sensitivity of 95% means that the test detects 95 out of 100
positive samples as positive. The five remaining samples would appear negative on
the test. Such missed samples are called ‘false negatives’.

Thus, a brief definition of sensitivity = the likelihood that an infected patient has a
positive test result.

When testing is performed in a population, it can be calculated as follows:
Number of infected patients with positive test result

Sensitivity =
/ Number of infected patients

Specificity

The specificity of a test is a measurement of how well the test correctly identifies a
negative result. Specificity is the number of true negative samples correctly identified
as negative, divided by the total number of true negative samples tested, expressed as
a percentage. A specificity of 97% means that the test correctly identifies 97 out of
100 true negative samples and incorrectly finds 3 of the samples positive. The
incorrect results are called ‘false positives’. The higher the specificity, the fewer false
positives the test will detect.

A brief definition of specificity = the likelihood that an uninfected patient has a
negative test result.

When a test is being used in a population, it can be calculated as follows:
Number of uninfected patients with a negative test result

Specificity =
P i/ Number of uninfected patients

Accuracy
The accuracy of a test is the number of samples identified correctly, divided by the
total number of samples tested.

Positive predictive value

The positive predictive value (PPV) of a test is a measure of the probability that a
positive result is the correct result. It is defined as the percentage of patients with
positive test results who also have disease.

PPy Number of infected patients with a positive test result

Total number of patients with a positive test result

Thus, a high PPV means that the risk of false diagnosis is low.

Negative predictive value

Negative predictive value (NPV) is a measure of the probability that a negative result is
correct. It is defined as the percentage of patients with negative test results who do not
have disease.

Number of uninfected patients with a negative test result

NPV =
Total number of patients with a negative test result

Definitions for the performance of a diagnostic test
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intervention proven to reduce the risk of HSV

transmission. In the absence of an effective ~ Background Sensitivity  Specificity PPV
prophylactic vaccine and with no data yet  seroprevalence (%) (%) (%) (%)
available on the effect of antivirals on HSV
o . ® 1 95 97 24
transmission, it Is premature to introduce,
® 50 95 97 97

advocate and fund widespread screening in the

general population. If screening took place in

. . Table 1: PPV of a theoretical test in two populations with different
those where the false positive rate would be high, seroprevalences
sequential testing with a confirmatory test, such as
Western blot, would be required. However, this strategy is costly and thus its use

warrants careful consideration.

Serological Testing in Selected Patient Populations

Type-specific serological tests are likely to have greater clinical utility in certain
populations, such as those at higher risk of HSV infection and in whom the rate of false
positives would be acceptably low (Table 2). The performance of these tests must be

assessed in a variety of settings to define their utility in patient management.

Population Application
@ Patients with atypical symptoms Confirmation of diagnosis
® Pregnant women Serostatus and therefore risk of infection

from partner

Identification of women who may benefit
from interventions to reduce neonatal

herpes

@ STD clinic attendees Detection of individuals with
unrecognized infection

Table 2: Potential value of serological testing in selected patient populations

Individuals with atypical symptomatology

Testing may be valuable for individuals with atypical symptoms.* For these patients, a
type-specific serological test for HSV might support or exclude a diagnosis of genital
herpes. However, these tests should be supported by further evaluation, such as testing
lesions with a more sensitive technique such as PCR, or by offering a trial of suppressive
antiviral treatment; it should not be assumed that a lesion is due to HSV infection solely

because an individual is HSV antibody-positive.

Testing may have particular value as the majority of cases of genital herpes have atypical
symptomatology’ and may be prone to misdiagnosis. For many of these individuals,
distress about their symptoms can be compounded by the difficulties in obtaining an
accurate diagnosis.
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Pregnant women

Testing may also have a role in the management of the pregnant woman.** Two studies
have suggested that pregnant women would want to take advantage of such testing, but
in both, only the woman was asked rather than her partner as well.”* A woman is at risk
of primary infection if she is seronegative and her partner is seropositive.”"" Transmission
increases the risk for the fetus; the transmission rate of HSV-2 is approximately 30% per

year."

In considering the benefits of testing, there are no data on the efficacy of antivirals or
other approaches (e.g. condoms) in the prevention of transmission during pregnancy.
Therefore, it is necessary to consider what information should be given to individuals on
avoiding sexual intercourse during pregnancy; abstinence may be an effective way of
reducing transmission risk."” Identifying women at risk of acquiring genital herpes during
pregnancy might lead to a potential intervention that could have an impact on the rate
of neonatal herpes.” For example, identification of seropositive pregnant women could
alert a physician to the possibility of virus shedding at term and hence avoid
instrumentation at delivery as well as the use of scalp electrodes. It could also inform the
physician about the possibility of neonatal herpes as a cause of illness within 4 weeks of
birth.*

STD clinic attendees

For other selected groups in which there is high HSV seroprevalence, such as those
attending STD clinics, there may be a role for more widespread HSV type-specific
serological testing. The tests could detect asymptomatic infection among individuals who
are most sexually active and may have acquired another STD, and are likely to transmit
the virus. Whether or not diagnosing and counselling such individuals would result in
lower rates of transmission to others is currently unknown and this understanding is
critical for the widespread use of this approach. Consequently, the choice to test STD

clinic attendees is one that should be based on individual circumstances.

Testing and Patient Management

Testing can benefit the management of the individual patient in several ways. A positive
test result can provide a patient with an incentive to seek medical care and to modify
any behaviour that may contribute to spread of infection. A patient with a negative test
result may be motivated to adopt behavioural changes that can reduce the risk of
acquisition of infection and may provide reassurance — although a negative test result
does not rule out infection due to the window period until seroconversion and current

lack of sensitivity.

Tests and patient counselling

Although testing can aid patient management, a diagnosis of genital herpes can be
fraught with anxiety. Typical reactions at the time of diagnosis include shame, guilt,
anger and fear."" Therefore, the willingness of a patient to know the results of a test, the
likely psychological impact, the likelihood of behavioural change, and the effects on
relationships should all be considered. Thus, pre-test counselling is vital and, for each

patient, it must be carefully determined whether or not a test will benefit patient

management strategies in herpes



BN Chapter 5

management (Table 3). It should also include information about the test, interpretation
of results, the natural history of genital herpes and its consequences, and resources for
coping with a positive test result. Post-test counselling should inform the patient of the
results, review their meaning and, where appropriate, discuss treatment and prevention
strategies.

Pre-test Post-test

@ Will testing benefit the patient? @ Outcome of test
Look at:
— likely psychological impact
— likelihood of behavioural change
— impact on relationships.

Information on test ® Meaning of the results
Interpretation of test results @ Prevention and treatment strategies

Natural history of genital herpes

Available resources to cope with a
positive diagnosis

Table 3: Elements to be considered in pre- and post-test counselling

Interpretation of test results

A test should not be employed unless the individual has been fully informed about the
implications of the results. There are four possible outcomes when type-specific
serological tests are used and so the advice that can be given to patients will vary
accordingly.” These are:

1. HSV-1 and HSV-2 seronegative

The clinician can tell the patient with a high degree of certainty that they have not
previously been infected with HSV-1 or HSV-2. There is, however, a period from
infection to detectable seroconversion that is undefined for most tests. Therefore, a
seronegative result will not definitely rule out the possibility of recent infection if the test
was performed during this window period of seroconversion. In first episodes, paired
sera may be required to identify seroconversion.

2. HSV-1 and HSV-2 seropositive

This provides evidence of infection with both HSV types but it is not a certainty that an
individual has oral and genital herpes. Neither HSV-1 nor HSV-2 are anatomically
restricted to the perioral region and genital area. In individuals with orolabial HSV-1, it is
commonly reported as a cause of genital infection' and HSV-2 can cause perioral and
cutaneous lesions in individuals with genital HSV-2 infection.

3. HSV-1 positive, HSV-2 seronegative

An individual with this test result should be counselled that it is most likely that they have
orolabial HSV-1, especially if they have a history of perioral ulceration. However, it cannot
be excluded that they have genital HSV-1 infection or genital and oral HSV-1 infection.
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4. HSV-2 seropositive, HSV-1 seronegative

Such an individual should be informed that it is likely that they have genital herpes,
although there remains a remote possibility that HSV-2 could be the cause of the

infection in a non-genital area.

People who have just learned that they have genital herpes may blame their current or
former sexual partner. The use of type-specific serological testing in this situation could
provide information that is useful for counselling the couple, with the caveat that pre-test
counselling is conducted. For example, a retrospective analysis of the use of a type-
specific antibody test for HSV infection found that some patients in stable relationships
were reassured to know that they had HSV-2 antibody at their first presentation of
genital herpes and were therefore likely to have had the infection for some time.”” In
other cases, the identification of HSV-2 antibodies in an asymptomatic partner provides
a possible explanation for the source of the index case."” Another possible result is that
one partner is seronegative for HSV-1 and HSV-2; the impact of this on the partnership
would need to be explored before the test was performed. It has also been documented
that 10% of individuals who were judged to have first episode genital herpes actually
had evidence of remotely acquired HSV-2 infection.” Thus, type-specific serological
testing could assist the clinician in correctly classifying the infection.

Impact of Point-of-Care Testing for the Physician

The majority of diagnostic tests for genital herpes require the services of a testing
laboratory which will cause a delay, often of a few days, before the results are available.
This will require a second visit by the patient to the physician’s office and the intervening
wait may contribute to the patient’s anxiety. With point-of-care (office-based) tests that
can provide accurate results rapidly, the delay may be avoided and worry reduced.

The ready availability of testing, however, brings its own challenges. Sufficient resources
should be devoted to conducting the tests. Protocols for the use of point-of-care tests
must be developed to guide their use (e.g. should a test be performed when a patient
presents with a problem other than suspected genital herpes?). Clear guidance on the

role of partner notification of those diagnosed as serologically positive is also required.

The built-in delay of current laboratory tests allows healthcare professionals to prepare
themselves to deal with the sexual and emotional issues that a positive diagnosis can
engender. However, point-of-care tests, one of which is available in the USA, will
provide results more rapidly. Thus, strategies will need to be developed to counsel
patients when these tests are used. Moreover, if point-of-care testing becomes more
widely employed than current tests, it will be important to invest additional resources in
counselling. If the tests do become commonly practised, healthcare institutions may
consider establishing a service provided by healthcare professionals who counsel, refer

individuals seeking testing and provide follow-up.

Public Health Impact of Serological Testing

Many patients express a desire to be serotested for HSV-2 infection. In a survey among
200 STD clinic attendees in the UK, only 2% did not want a test." Ninety per cent of the
attendees wanted to know whether they or their partner had been infected with HSV,
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with over 60% expecting blood testing to be a part of their screening. If this finding
translates into a wider setting, then the growth in demand for testing will have healthcare
resource implications.”

Type-specific serological testing can potentially both increase the degree of diagnostic
certainty of genital herpes and could reduce misdiagnosis and under-diagnosis. The
increased recognition of genital herpes will have an impact on healthcare budgets (e.g.
the cost of providing counselling services). However, this must be balanced against the
potential, but as yet unproven, benefit of reducing the risk of HSV transmission to future
sexual partners and neonates.

Summary

The advent of type-specific tests for HSV has the potential to benefit patient
management. There is a need, however, to consider the populations in whom these tests
should be performed and the resource implications of using tests.

Diagnostic tests will have greatest utility for selected patient populations; screening is
unlikely to be acceptable because of the possibility of false positive diagnoses. Testing
will be of value in those patients with atypical symptoms to confirm a diagnosis of genital
herpes, for pregnant women and for STD clinic attendees.

For all individuals, it should be determined whether or not testing is of potential value in
their management. Once it has been decided testing will be conducted, pre- and post-
test counselling is a requirement. Pre-test, patients should be told about the test and
interpretation of its results along with explanations of the natural history of genital herpes
and its consequences. After the test, counselling should inform patients of the meaning
of the results, and of the treatment and prevention strategies available.
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Addressing the Public Health
Problem of Genital Herpes

It has been proposed that there should be prompt institution of comprehensive genital
herpes prevention efforts in industrialized nations modelled on programmes that are
currently in place or in development for gonorrhoea, syphilis or chlamydial infections.’
However, a counter-argument has been put forward that the costs may outweigh the
potential benefits. It is important, therefore, to assess better herpes simplex virus (HSV)
infection, particularly the outcomes of interventions (Table 1). The current lack of such
data should not necessarily prevent the institution of an intervention programme, since
public health agencies often have instituted prevention programmes with limited data.

@ Epidemiology of genital herpes
@ Costs, efficacy and cost-effectiveness of targeted testing or widespread screening

@ Effectiveness of counselling on asymptomatic infection and on recognition of
symptoms

Education of healthcare providers and at-risk populations about epidemiology
Pathogenesis and natural history of HSV infection

Efficacy of behavioural interventions

Efficacy of HSV therapy on HIV transmission

@ Impact of suppressive therapy on HSV transmission

Table 1: Areas for which more data are required to assess public health programmes for genital herpes

Models for a Genital Herpes Public Health

Programme

A challenge that faces all sexually transmitted disease (STD) programmes is the scarcity of
models upon which they can be based.” For example, how should STD care be
integrated into primary healthcare systems that are often focused on maternal/child
healthcare and family planning?® There is also the difficulty of translating programmes
conducted in small clinical trials into more disparate and complex social situations
around the world. The AIDS campaigns of many countries may be a suitable starting
point, but, in many respects, HIV is an atypical virus in that it has low transmissibility. An
alternative is to incorporate strategies for genital herpes into a general STD model.
However, strategies to prevent transmission of bacterial STDs may be insufficient to
prevent HSV transmission and thus additional herpes-specific elements will be required.
Another strategy may be to adapt some of the approaches used for chronic conditions
such as osteoporosis, asthma and migraine.

The extent of the genital herpes epidemic is such that, although formal guidelines may
not have been developed for the use of all interventions, it may be appropriate to rely
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on the clinical judgement of physicians for their actual implementation. For example,
with the advent of point-of-care (office-based), type-specific serological tests for HSV, a
physician may wish to use the tests to confirm a diagnosis or to screen individuals at high
risk of infection. However, cultural and institutional parameters may influence the
practicability of such an approach; the situation may be very different between countries
with centrally controlled healthcare funding compared with those where ‘fee-for-service’

facilities are common.

Thus, although evidence for effective interventions may be limited, these interventions
should not be ignored but rather, considered in terms of whether or not they will make
best use of resources. Moreover, the implications of not acting on a health issue should

be assessed.

Considerations for a Successful Public Health
Campaign

Evaluation
(e @l eljsdies Evaluation is vital to ascertain whether a campaign has
T been effective or not or to learn from any mistakes.
However, any evaluation must be sensitive to the
Political commitment objectives of the campaign, as a poorly constructed
Feasibility evaluation can be misleading.
Cost-effectiveness Political commitment

- Without political commitment, it is unlikely that a
Acceptability

campaign to control an STD will succeed — funding must
Ethical aspects be sufficient for the programme to achieve its objectives.
This commitment is required from policy makers, and

Sustainability those directly involved in the campaign (e.g. healthcare

Transferability providers).

Table 2: Elements contributing to an effective public FeaSlblhty
health campaign ~ The available financial, human and material resources

greatly influence the extent to which the

implementation of campaigns is possible. For example, strategies that seek to increase

the recognition and diagnosis of genital herpes must also provide the resources to
accommodate the increased demand for healthcare services. Examples include the

increased education of primary healthcare practitioners about the diagnosis and
management of genital herpes, and more funding to cope with the increased number

of consultations. Thus, in addressing health issues, available resources must be

assessed.

Cost-effectiveness

The selection of an intervention is increasingly based on cost considerations as well as
the potential outcomes. The acceptance of a campaign or strategy can be enhanced if it
can be shown that the approach is cost-effective.
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Acceptability

The intervention must be acceptable to all those involved, i.e. purchasers, healthcare
providers, and both the target (patients) and non-target audience. Not all campaigns are
acceptable — while the fear-raising approach of the first AIDS campaign in the UK was
acceptable to government officials, it was unacceptable to many healthcare professionals
and frightened the intended audience.

Ethical aspects

Preventative measures are often directed at healthy individuals who have not sought
advice. Consequently, there is a moral imperative that any intervention should benefit
and not harm the individual. Public health interventions can also require careful
balancing of individual and public rights. For instance, partner notification may be highly
distressing for the patient concerned but is highly effective in slowing the spread of an
STD, giving the partners who are traced the opportunity to make positive choices about
their health.

Sustainability

The campaign must have long-term viability. Moreover, the value of a campaign is
increased if its effects last beyond its duration.

Transferability
It may be that not all campaigns can be successfully implemented in other contexts, for
example, in a different cultural context.

Approaches to a Public Health Strategy for Genital
Herpes

The epidemiology of genital herpes combined with its psychosexual and economic
impact mean that the disease should be a public health issue. However, the extent to
which any given disease is actually considered to be a public health issue depends on
the institutional and policy environment, together with a number of socioeconomic and
cultural factors.

Financial and political constraints

The financial and political constraints that exist within any country mean that there will
be competing demands on its national health budget. Within this environment, it is
necessary to determine what priority should be placed on public health and then, in the
face of other conflicting public health issues, to assign a level of priority to the prevention
of STDs. The public health issue of genital herpes must be considered in this context.
Officials may not consider genital herpes to be a public health priority, even when STDs
are considered important; HSV may be of little importance to them. For example, the
scarce healthcare resources in many developing countries may be devoted to tackling
the HIV pandemic, without appreciating the link between HSV and the spread of HIV.*

In a similar fashion, many health professionals consider genital herpes to be a public health
issue yet, despite the evidence, they may not consider it a pressing priority (Table 3). Other
health professionals may believe that genital herpes does not present a problem, although
this may arise from their perception that HSV infection is rare.*
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Barrier Action
@ Public health policy maker @ Educate about socioeconomic impact
lack of awareness of genital herpes
@ Perception of genital herpes as a disease @ Educate about the psychosexual
of high incidence-low seriousness and economic impact of genital herpes
@ Other STDs considered a greater priority @ Educate about the psychosexual and

economic impact of genital herpes

Emphasize that HSV prophylaxis may
prevent acquisition of HIV

@ Sociocultural attitudes towards sex and @ Educate and encourage open discussion
sexual behaviour

@ Stigma associated with STDs @ Educate and encourage open discussion

Table 3: Barriers to a public health approach to genital herpes

At the highest level, the lack of awareness of the impact of genital herpes by public health
officials and policy makers is an obstacle to even beginning to address the problem. Thus,
increased knowledge of genital herpes and its consequences among this group must
underpin many of the components of a public health strategy for genital herpes.
Consequently, the education of policy makers about the impact of genital herpes should
be an integral part of any campaign to raise awareness of this disease (Table 4).

Sociocultural constraints

Social and cultural factors have
Academic health centres implications for the public health

: management of a disease. The
Businesses

attitudes of society toward sex and
Community-based organizations sexual behaviour may influence the
perception of a disease as an issue.

Government bodies The groups who are affected by the

Healthcare professionals and organizations disease can have an impact; attitudes
may be different if the infection occurs

Individuals and families in dominant groups (e.g. wealthy men)

Mass media rather than if it is restricted to
marginalized groups. For example,
Policy makers STDs are often perceived as

‘afflictions’ restricted to prostitutes, the

@ Healthcare purchasers and third party payers
poor and men who have sex with

@ STD clinics and programmes men. Improvements in sexual health
5 6 education  have lessened  this
Table 4: Target audiences for a public health campaign on genital herpes stereotyping, but they have not
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eliminated it completely. The increase in HSV-2 seroprevalence noted in white
adolescents in the USA® may also help to lessen this prejudice in the long term.
However, the attitudes of society to sexually related matters, including genital herpes,

must be tackled further through education.

Stigma as a barrier

Another major obstacle for campaigns seeking to boost awareness of the importance of
genital herpes is the stigma with which it is associated. Stigma is not unique to herpes
and is a problem shared with other STDs. The reluctance to confront openly or to
acknowledge issues related to sexuality impedes open communication between
individuals — be they sex partners or parents and children — and hinders media
campaigns, community activities for STDs and behavioural research. Moreover, the
stigma associated with STDs can hinder attempts to control them as it can cause those
who are uninfected to deny their susceptibility and thus not be sufficiently motivated to
adopt preventative behaviours.® As well as patients, healthcare providers may also be
reluctant to discuss sexual health issues with their patients.” A physician survey found
that embarrassment was a major reason why physicians did not take sexual histories.® To
overcome this obstacle, open discussion of, and access to, information about STDs and

sexual matters must take place.

Increasing Awareness

An increase in public and healthcare professional awareness is a vital element for
establishing a public health programme for effective management. This can have many

benefits for society beyond the purely personal and tangible.

Mass media are effective tools with which to raise awareness and confront attitudes. The
importance of mass media in the social fabric is that it can help define norms of
behaviour. Moreover, some societal groups (e.g. teenagers) may not receive information
from any other source. Therefore, as television is the most significant medium for
adolescents,” it will be particularly vital for imparting sexual health-related messages to

this otherwise inaccessible audience.

A useful basis for a communication model for genital herpes are the education
campaigns conducted by many countries with the advent of the HIV/AIDS epidemic.
These proved to be effective in increasing knowledge and changing behaviour.”
Different media were used on an unprecedented scale to communicate difficult
measures to a wide and heterogeneous audience. Similar challenges would face a mass
media campaign aimed at improving awareness of genital herpes. Encouragingly, the
AIDS campaign has made it easier to talk about many of the issues, such as condoms

and matters of sexuality.

While all media, including the Internet, are a valuable potential communication vehicle,
much of the target audience will be bombarded by the media and exposed to many
different healthcare messages. To be heard, messages about genital herpes will have to

compete within this environment:
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@ Messages must be innovative, accessible and attention-grabbing

@ The proliferation of information sources means that there is less control over the
accuracy of the health messages being disseminated

@ Information may not be equally available; individuals in lower socioeconomic
groups or developing countries may have less access than those in the higher

socioeconomic strata
@ The attention paid by the media to genital herpes, or any other STD, will fluctuate.*

These restrictions dictate that for ongoing, effective message-dissemination, several
communication vehicles should be used rather than relying on one alone. Alternative
communication vehicles include brochures in physicians’ offices, which would target
patients, and telephone hotlines. The latter are popular, although it is difficult to measure
their effectiveness. Other possible ways of increasing awareness include school-based
education, and it has been suggested that pre-teens could be targets of an educational

programme.* However, sociocultural attitudes may mitigate against this approach.*

Identifying Target Audiences

The target audience for a public health campaign needs to be defined as it will vary from
country to country and according to the objectives of the programme. For example, in
the USA, the increase in genital herpes is greatest in young adults. Individuals at the
beginning of their sexual life may not be aware of STDs or willing to consider them as
relevant to their situation. However, primary prevention is particularly important in
young adults, a group that has a high incidence of STDs and may also be more
susceptible than their elders to behaviour-change messages. Therefore, it may be
appropriate to target specific educational messages to this age group.

As there is a low level of awareness and lack of acceptance about STDs among young

adults, such messages should:

@ Be positive

@ Be about sexual health and wellbeing
@ Focus on the disease.

In this way, while achieving defined objectives, the messages will allow individuals to
make informed choices about their sexual behaviour without engendering unnecessary
concerns. In addition, clinical services for reproductive health, including STD treatment,
need to be made more ‘adolescent friendly’.’

There is also a growing acceptance that healthcare professionals should be targeted in
communication programmes about genital herpes.* Suitable audiences would be staff in

family planning clinics and STD clinics, and obstetricians.

There are many important educational messages for healthcare professionals on genital
herpes, about both its public health impact and its management. Of these, diagnosis of
atypical disease is an essential issue but it should also be a priority to communicate the
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psychological morbidity of genital herpes, which is currently seriously underestimated.
Physicians should also be informed that that there are effective strategies for
management (i.e. suppressive and episodic antiviral therapy) and told of prevention
messages. There is, however, some debate as to whether such a campaign should be

conducted before or in parallel with a programme for patients and others.

Examples of STD Control Programmes

The impact of education and information provision must be closely monitored,
especially as there have been no randomized, controlled trials of any primary prevention
measure. Yet despite this, improved clinical services for STDs in developing countries
have been shown to significantly reduce the incidence of HIV infection and, moreover,
this has been achieved by low-technology, sustainable and highly cost-effective
programmes.'""> Notably, a community-randomized trial in the Mwanza region of
Tanzania showed that improved clinical services for STDs, with a syndromic approach
recommended by the World Health Organization, reduced the incidence of HIV

infection by 40% over 2 years."

A survey in Jamaica also demonstrated that HIV/STD control measures had a positive
impact on infection rates.' There was improvement in most of the measures assessed
(e.g. syphilis rates and congenital syphilis cases declined between 1988 and 1996, the
proportion of men having sex with non-regular partners decreased, and condom use
increased). However, there was still a significant minority of individuals who continued
to have unprotected sex in high-risk situations.” An STD prevention programme aimed
at Swedish university students, which combined a mass media campaign with peer

education, increased knowledge about STDs."”

Campaigns to improve physician awareness and management have also been successful. In
Jamaica, following a series of seminars on the diagnosis and management of STDs, there

was an improvement in self-reported STD management practices.™

Not all interventions may achieve their objectives. For example, the prevalence of STDs,
including genital herpes, has increased in Seattle, Washington, USA, among educated
men who have sex with men and who received regular HIV screening and advice on risk
reduction.”” Similarly, HIV counselling and testing, but without advice on behavioural
change or STD counselling, did not prevent a rise in the reported incidence of HIV or
STDs in a cohort of Zimbabwean factory workers.” HIV-positive homosexual or bisexual
men attending a UK genitourinary medicine clinic continued to practise unsafe sex,
despite knowing that they were HIV-positive.” Others have also found that the
knowledge of having HIV does not necessarily result in the adoption of safer sexual
practice.” This suggests a failure to deliver effective health education measures to those
at highest risk and to those who have been diagnosed as HIV-infected. Given the large
number of media campaigns regarding safer sex, this has implications for educational

messages about genital herpes and HSV transmission.
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BN Chapter 6

Determining the Potential Benefit and Results of a
Public Health Programme

The allocation of public resources to a public health programme must be based on
objective evidence of potential benefits. This necessitates understanding the scale of the
problem in order to allow a level of priority to be assigned to it. However, as discussed
earlier, many healthcare providers may not be aware of how common HSV infection is.*
Surveillance and epidemiological data on STDs is valuable in this regard, despite its
inherent limitations. These data should be supplemented by national sero-
epidemiological studies that establish the prevalence of infection locally, thereby
allowing physicians to appreciate the scale of the problem.* When considering genital
herpes, physicians may also believe that although the disease is highly prevalent, severity
is low, thereby reinforcing the perceived triviality of the disease. Data on the
complications of genital herpes will help to illustrate the importance of this infection.

It is important to quantify the effects of interventions, such as counselling or safer sex. In
this era of evidence-based medicine, randomized controlled trials can determine the
efficacy of a particular strategy. Mathematical modelling of the impact of an intervention
can be a useful tool. It should be emphasized that it is unlikely that any intervention (e.g.
condoms) would be completely successful. In this context, it is important not to

exaggerate the consequences of failure, although patients should be advised of the risks.

As well as determining effectiveness, knowledge must be developed on the acceptability
of an intervention at a population level. This information will help to persuade policy
makers of the value of implementing a particular approach. Although the success of a
programme depends on the willingness of individuals to accept the interventions and
their implementation, in many cases quantitative data are not available. For example, it
is not certain what the response will be of people told that they are at high risk of
infection or of their acceptance of any management approach. Thus, there is a need for
ongoing assessment of the effect of any intervention on behavioural change to ensure
the effective use of limited resources.

Where available, evidence of whether an intervention has an impact often relies on self-
reports of behaviour, which can be biased by a number of variables, such as recall error.
Surveillance data are difficult to gather and any changes in reporting behaviour can
affect the apparent disease prevalence. Another confounding factor is possible changes
in treatment practices. Thus, the limitations of these assessments must be borne in mind

when considering the impact of an intervention.

There are several possible approaches to determining whether a strategy has resulted in

any measurable change:

@ Surveys and questionnaires — these can target specific sectors of the population and
are relatively inexpensive. They provide a rapid means of obtaining information and
have the advantage that the findings are comparable across population groups.
However, questionnaires must be both reliable and valid

@ Focus groups — these can provide highly valid data but their findings are difficult to
generalize to a broader population as they are a self-selected population. They are
also time-consuming and costly to conduct.
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Alternative methods of evaluation include analysis of media coverage and objective
measurements, such as health service data. Although these sources can provide valuable
information, there are likely to be confounding factors. For example, if the number of
visits to physicians is used as an indicator of behaviour, sensationalist media coverage
may cause healthy people to seek medical care.

Summary

The public health significance of genital herpes is largely under-appreciated. Healthcare
policy makers, physicians and the wider public do not appreciate the burden that genital
herpes places on society and the individual. To address this lack of awareness, more
information is required on the epidemiology of genital herpes in the wider population.
This will not only help to communicate how widespread the infection is but, by
determining the prevalence in subpopulations, it can also help to target prevention
efforts. In conducting seroepidemiological surveys, type-specific tests should be used.

The socioeconomic costs of genital herpes must be quantified accurately and the cost-
effectiveness of interventions determined as this can guide healthcare policy.
Assessments of the costs have largely been restricted to a consideration of the direct and
indirect costs. There has not been an attempt to incorporate intangible (humanistic)
costs, such as the psychological and psychosocial burden of the disease, into these
calculations. In the absence of such formal evaluation, any discussion of the impact of
genital herpes should at least take into account these important aspects.

There is no model on which to construct a public health programme for genital herpes
or any other STD. A starting point can be the educational campaigns designed to
increase AIDS awareness. The mass media are an effective communication tool that
influences social behaviour and have a role in raising awareness about genital herpes. In
all cases, the effectiveness of this and other interventions must be evaluated formally to
ensure the most effective use of resources.
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