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Abstract

The prevalence of genital herpes is increasing in several populations worldwide. Factors that may be contributing
to this increase include greater numbers of sexual partners, the high frequency of asymptomatic infections, poor use
of safe sexual practices, and possibly the decreased incidence of childhood oral herpes simplex virus infection.
Transmission occurs via skin-to-skin or mucous membrane contact during periods of viral shedding when lesions are
present but may also occur when the patient is unaware of the lesions or when lesions are not clinically apparent. This
has important implications for strategies to prevent transmission of the disease. The introduction of the antiherpes
agent, acyclovir, and more recently famciclovir and valacyclovir, facilitates the management of genital herpes.
Treatment of first-episode genital herpes reduces the severity and duration of symptoms, time to lesion healing, and
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cessation of viral shedding. Episodic treatment of recurrences as they occur may be of benefit to some patients. Daily
suppressive therapy significantly reduces the frequency of recurrences and asymptomatic viral shedding. Accordingly,
patients who experience frequent or severe recurrences, those particularly troubled by their disease, and those who
wish to reduce the frequency of asymptomatic infection generally prefer suppressive therapy. The possibility that
suppressive therapy may have an impact on transmission of the disease is currently under investigation. Antiviral
treatments have important implications for public health and may help reduce the psychological and psychosocial
impact of genital herpes on individual patients. © 1999 Elsevier Science B.V. All rights reserved.
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1. Introduction

Genital herpes is one of the most widespread
sexually transmitted diseases in the developed
world. It most commonly results from infection
with the herpes simplex virus (HSV) type 2 (HSV-
2), or sometimes with HSV type 1 (HSV-1). Genital
herpes may be associated with symptoms ranging
from mild irritation to severe pain. In the majority
of cases, the symptoms of genital herpes are mild
or absent and the infected individual may not seek
medical help. Most people are intermittently infec-
tious (irrespective of the severity of symptoms,
frequency of recurrences, or whether medical help
is sought). Therefore, all patients require advice on
how to prevent transmission. This risk of transmit-
ting the disease to sexual partners makes genital
herpes an important public health issue as well as
a medical condition that may cause significant pain
and social and psychological distress to individuals.

Over recent years, we have seen important
changes in our understanding of the epidemiology,
transmission dynamics and clinical manifestations
of genital herpes. In addition, our diagnostic and
treatment options have improved. This article re-
views these changes and how this improved under-
standing of the disease and its treatment should be
used to improve patient care. The review is the
outcome of a meeting that was held in Avon,
Colorado between 6 and 8 April 1997, to examine
new information and developments concerning
genital herpes.

2. Epidemiology

The past 10-20 years have seen a significant

increase in the prevalence of genital herpes in
several different communities worldwide. For ex-
ample, there has been a 30% increase in HSV-2
seropositivity in the USA between 1978 and 1992
with a marked shift toward younger ages of acqui-
sition (Johnson et al., 1989; Fleming et al., 1997).
Similar trends have been reported in other coun-
tries (Cowan et al., 1994; Forsgren et al., 1994). The
factors responsible for the increase in prevalence
are not clearly understood. Possible contributing
factors include increasing numbers of sexual part-
ners, the high frequency of asymptomatic infec-
tions, the failure to utilize safer sexual practices,
and possibly a reduction in the prevalence of prior
HSV-1 infection among youth. HSV-1 seropositiv-
ity may provide partial protection against HSV-2
infection (Mertz et al., 1992). Thus the decrease in
prevalence of the HSV-1 infection in some popula-
tions could increase susceptibility to the HSV-2
infection.

HSV-1 as a cause of genital herpes is increasing
worldwide (Wald et al., 1994; Christie et al., 1997).
In the UK, for example, it is now estimated that
50% of cases of primary genital herpes result from
HSV-1 infection (Ross et al., 1993; Tayal and
Pattman, 1994; Government Statistical Service,
1995; Rodgers and O’Mahony, 1995). This may be
due to declining HSV-1 seropositivity among ado-
lescents and possibly increased oral-genital con-
tact and lack of use of barrier methods to prevent
oral—genital HSV-1 transmission. Genital HSV-1
infections recur far less often than genital HSV-2
infections with greater than 95% of the episodes of
recurrent genital herpes resulting from HSV-2 in-
fection (Benedetti et al., 1994).

The increase in prevalence of genital herpes in
some countries is particularly worrisome as it has
occurred despite educational programmes aimed at
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promoting safer sexual practices to prevent HIV
infection. This suggests that the practices recom-
mended for reducing HIV transmission may be
ineffective for the prevention of transmission of
genital herpes infection, or that people at risk of
HSV-2 are not sufficiently motivated to adopt
safer practices. Alternative strategies to prevent
transmission may therefore be required.

3. Transmission

Advances in our understanding of the transmis-
sion of HSV-1 and HSV-2 may help in the devel-
opment of better strategies. It has long been
recognized that transmission occurs via direct
skin-to-skin or mucous membrane contact and
occurs when lesions are clinically apparent (Mertz
et al., 1985). Transmission may also occur when
the patient is unaware of lesions (atypical/unrec-
ognized lesions) or when lesions are not clinically
apparent (asymptomatic shedding) (Mertz et al.,
1985, 1992). Wald has conducted several studies
to investigate asymptomatic shedding in women
with recurrent genital herpes. In a study involving
110 patients (Wald et al., 1995), HSV-2 could be
detected in the genital tract on at least 1 day
without reported lesions in 65% of patients. In
11% of patients, viral shedding in the absence of
detectable lesions occurred on over 5% of days.
The risk of asymptomatic shedding was greater in
patients infected with HSV-2 than HSV-1 and in
those experiencing frequent recurrences. In addi-
tion, patients with newly acquired infections were
more likely to shed the virus than those who had
been infected for more than 1 year. Transmission
studies show that most transmission to sexual
partners occurs when the person who is the source
of infection is not aware of genital herpes lesions
(Mertz et al., 1985, 1992).

In the light of these results, the recommenda-
tions for reducing the risk of transmission need to
be reviewed. When lesions are present, the patient
is almost certainly infectious and should therefore
abstain from sexual intercourse. However, even
when the patient is apparently asymptomatic,
some risk of transmission exists. Both symp-
tomatic and asymptomatic transmission risks

need to be discussed with patients so that they can
make informed decisions regarding how they
might reduce their risk of disease transmission.
Condom use should be recommended during sex-
ual intercourse when lesions or symptoms are not
present. However, the data supporting condom
use for prevention of genital herpes transmission
are weak (Oberle et al., 1989; Mertz et al., 1992).
Antiviral therapy has been shown to reduce viral
shedding (Wald et al., 1996; Sacks et al., 1997,
Sacks and Shafran, 1998; Wald et al., 1998) and
thus may also reduce the risk of transmission.
However, antiviral therapy should not be a substi-
tute for safer sexual practices, especially for per-
sons with multiple sexual partners.

4. Impact of genital herpes on the patient

The psychological and psychosocial effects of
genital herpes have been under-appreciated. For
many persons these effects may well be more
troublesome than the physical manifestations.

The diagnosis of genital herpes is usually unex-
pected, especially for those in monogamous rela-
tionships. This can lead to feelings of shock,
embarrassment, depression, anger, diminished
self-esteem and isolation (Catotti et al., 1993;
Longo and Koehn, 1993; Carney et al., 1994).
Depression is thought to result from the perma-
nency of the disease and fear of social or sexual
rejection. Many people feel unable to discuss the
diagnosis of genital herpes with their partner,
fearing rejection or accusations of infidelity. Oth-
ers feel unable to form new relationships and may
even retreat into celibacy (Sacks, 1997; Stanberry,
1998a). Fear of discovery and of transmission to
new sexual partners are common anxieties for
many patients (Limandri, 1989). The fear of dis-
covery may largely be due to the social stigma
associated with the disease and the fear of trans-
mission may lead to withdrawal from sexual
relationships.

Various studies have investigated the psycho-
logical and psychosexual impact of genital herpes
(Mindel, 1996). Patients who experience frequent
recurrences may experience more severe psycho-
logical and psychosexual problems. However, re-
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ports have largely investigated highly selected pa-
tient groups, which may not be representative of
patients in general. Some studies have compared
the psychosocial morbidity associated with genital
herpes with that of other genital conditions. For
example, Stronks et al. (1993) found that patients
with genital herpes were more anxious, sexually
inhibited and angry towards their sexual partners
than were subjects with gonorrhoea. This suggests
that the chronic nature of genital herpes, rather
than the sexual nature of the disease, may be an
important factor in the associated psychological
morbidity. Another study (Carney et al., 1993)
compared psychological morbidity in patients
with first-episode genital herpes, patients attend-
ing the Genitourinary Medicine Department who
did not have genital herpes and young patients
with chronic dermatoses, and found that psycho-
social morbidity was higher in the group of pa-
tients with genital herpes.

Stress has been linked to the development of
recurrent genital herpes. It has been suggested
that stress may trigger the onset of recurrences,
possibly via effects on the production of adrener-
gic substances or neurohormonal mediators. Re-
sults supporting this hypothesis come from
retrospective studies where patients were asked to
identify whether stressful events proceeded the
recurrences (Bierman, 1985; Luby and Klinge,
1985; Manne et al., 1986). However, the results of
prospective studies do not support this hypothesis
(Vuchinich and Tucker, 1988; Hoon et al., 1991).
It is possible that the development of recurrences
causes stress; individuals who experience frequent
recurrences may be more likely to feel anxious
than those with infrequent recurrences. This hy-
pothesis is supported by two prospective studies
(Rand et al., 1990; Carney et al., 1994).

Carney et al. (1994) investigated how the psy-
chosocial impact of genital herpes changes over
time, after the primary infection. Not surprisingly,
at the time of diagnosis patients were found to
have profound emotional problems. Anxiety lev-
els and concern decreased in patients who did not
suffer recurrent episodes but remained high in
patients who did, suggesting that the psychosocial
impact is related to either the presence or fre-
quency of recurrent episodes, or both. Further-

more, patients with frequent episodes who had
psychosexual dysfunction, showed a marked im-
provement when treated with suppressive acy-
clovir.

The results of these studies and the experience
of clinicians treating patients with genital herpes
show that patients need strong support to deal
with their disease. Sensitive counselling and,
where necessary, antiviral therapy to reduce the
severity of symptoms and frequency of recur-
rences are measures that clinicians can take to
help their patients.

5. Diagnosis of genital herpes

The diagnosis of genital herpes is often estab-
lished on clinical grounds alone, without labora-
tory confirmation. While the presence of bilateral
vesicles or shallow ulcerations with an erythema-
tous base in the genital area of a sexually active
person is characteristic of primary genital herpes,
the most common presentations are atypical and
easily missed. Even when the presentation is con-
sidered typical, laboratory studies are important
not only for confirming the diagnosis (often an
aid in counselling) but for providing prognostic
information since genital HSV-2 infection recurs
much more frequently than HSV-1 (Benedetti et
al., 1994). Atypical presentations of genital herpes
include cervicitis without external genital ulcers,
dysuria mimicking urinary tract infection or folli-
culitis (Barton et al., 1981). Often a history of
similar problems is elicited, usually with previous
resolution within a few days. In addition, several
other conditions can mimic genital herpes, includ-
ing scabies, fixed drug eruptions and yeast vulvo-
vaginitis (Stanberry, 1996). In the developed
countries, herpes is the most common cause of
genital ulcers but syphilis and chancroid can also
occur and appropriate tests for these infections
should also be obtained (DiCarlo, 1997; Centers
for Disease Control and Prevention, 1998). There
is a wide overlap in the clinical manifestations of
these infections, especially in patients with HIV
infection (Morse et al., 1997), so that the diagno-
sis based on morphology of the lesions is often
inaccurate.
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The optimal method for diagnosis of genital
herpes in the presence of genital lesions is viral
culture with identification of viral type (Ashley,
1993). Viral recovery is highest from vesicular and
ulcerative lesions and when the specimen is ob-
tained by firmly rubbing the base of the lesions
with a swab. However, the appropriate laboratory
facilities may not be available and viral recovery
is rarely > 60%, even when the specimen is col-
lected and transported appropriately. Antigen de-
tection tests are also available and the perform-
ance characteristics are similar to viral culture
(Cone et al., 1993).

Recently, there has been renewed interest in the
development of serologic tests for HSV. Histori-
cally, serological tests have not been able to dis-
tinguish accurately between HSV-1 and HSV-2
infections (Ashley et al., 1991, 1993; Ashley,
1994). In particular, the diagnosis of HSV-2 infec-
tion in persons with prior HSV-1 antibody was
often inaccurate. The Western blot is the current
gold standard for serological diagnosis. Up to
date and less expensive commercial tests appear to
have high sensitivity and specificity (Slomka et al.,
1995; Ashley et al., 1998), although false negative
or false positive results do occasionally occur.
When there is significant doubt regarding the
results of one of the new diagnostic tests the
results should be confirmed by Western blot anal-
ysis. Serology can be very helpful in supporting
the diagnosis of typical clinical presentations
where cultures are not available or persistently
negative. Moreover, serological tests can be used
to support the diagnosis of typical clinical presen-
tation when culture is not available or persistently
negative, and to diagnose persons with atypical
presentations or subclinical infection.

The settings in which the serological assays will
be useful have not been well studied. However,
these tests can potentially be used in high preva-
lence settings such as an STD clinic or to deter-
mine persons at risk of acquisition (Ashley and
Corey, 1997). As women who acquire genital HSV
in late pregnancy are at high risk of perinatal
transmission of the infection to the newborn,
type-specific serologies can be used to identify
women who are at risk of acquiring the infection
from their partners (Brown et al., 1997). The

development of antibodies to HSV may take 2—12
weeks after the initial infection. As a result, sero-
logic assays are not particularly useful in confirm-
ing diagnosis in recently infected persons. Because
these assays are just becoming commercially avail-
able, their optimal use remains to be determined.

6. Management of genital herpes—antiviral
therapy

Antiviral agents assist in the management of
genital herpes in patients who seek medical inter-
vention for their symptoms, and may also offer
the potential to reduce the risk of transmission.
There are now three antiviral agents available for
the treatment of genital herpes: acyclovir, valacy-
clovir and famciclovir. Acyclovir was the first oral
antiherpes agent to be developed. Although acy-
clovir is very effective, it is poorly bioavailable
following oral administration (10-20%) (O’Brien
and Campoli-Richards, 1989). Valacyclovir, a
prodrug that is metabolized to yield acyclovir,
was developed to overcome the poor bioavailabil-
ity of acyclovir (bioavailability, 57%) (Burnette et
al., 1995; Perry and Faulds, 1996). Famciclovir is
a distinct antiviral agent that is a prodrug of
penciclovir (Hodge and Cheng, 1993). Famci-
clovir also has a high bioavailability (77%) (Pue
and Benet, 1993; Perry and Wagstaff, 1995). Pen-
ciclovir and acyclovir both require viral thymidine
kinase for initial phosphorylation and act by in-
hibiting viral DNA polymerase, but there are a
number of pharmacological differences in the two
drugs. For example, penciclovir triphosphate has
a significantly longer intracellular half-life (10-20
h) compared with acyclovir triphosphate ( <1 h)
(Bacon et al., 1996) and penciclovir has a greater
affinity for thymidine kinase than acyclovir but a
lower affinity for the viral DNA polymerase. In
vitro, penciclovir and acyclovir have comparable
inhibitory activity against HSV replication (Wein-
berg et al., 1992).

Data from studies in mice (Field et al., 1995a;
Field and Thackray, 1995b; Thackray and Field,
1996, 1998) suggest that famciclovir, but not acy-
clovir or valacyclovir, can reduce the overall viral
burden of latency when used to treat the initial
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HSYV infection. Studies using the guinea pig model
of genital herpes (Bourne and Stanberry, 1999)
suggest a direct relationship between the burden of
latent infection and the frequency of recurrent
genital infections (Stanberry, unpublished data).
The question of whether early famciclovir admin-
istration in the course of first episode infection can
have an impact on recurrence rates in humans is
being investigated in an ongoing multicenter clini-
cal trial. This study compares famciclovir and
valacyclovir in patients presenting within 72 h
onset of first-episode genital HSV-2 infection.
The role of antiviral therapies will now be
discussed for the three main clinical settings.

6.1. Treatment of first episode

Patients who present with suspected or proven
first-episode genital herpes, irrespective of whether
it is the primary infection or not, should be offered
antiviral therapy at the time of initial evaluation
(Centers for Disease Control and Prevention,
1998). For many patients, the first episode is
associated with severe symptoms, pain and sys-
temic illness. The severity of the disease, which
may develop over the first 1-2 weeks of illness,
cannot necessarily be predicted at first presenta-
tion. Antiviral therapy is most effective when
initiated early in the course of infection. Therapy
should not be delayed pending laboratory confir-
mation. The excellent safety profiles of all avail-
able medications suggest that empirical treatment
is a preferable strategy in patients whose diagnosis
is unclear; if an alternative diagnosis is established,
antiviral therapy can be discontinued.

All three antiviral agents have been shown to be
beneficial. Symptoms are reduced both in duration
and severity and these agents significantly reduce
time to lesion healing and duration of viral shed-
ding (Corey et al., 1983a; Loveless et al., 1995;
Fife et al., 1997). Antiviral therapy may also
prevent the development of neurologic complica-
tions such as aseptic meningitis and urinary reten-
tion which are common, especially among women
(Bryson et al., 1983; Corey et al., 1983Db).

Although very effective, acyclovir was approved
at a dosing schedule of 200 mg five times a day.
Many patients find this regimen burdensome. As a

result, many physicians in the United States pre-
scribe a three times a day regimen (400 mg t.i.d.)
which is thought to be effective but has not been
evaluated in a clinical trial (Centers for Discase
Control and Prevention, 1998). If the initial infec-
tion is very severe, with neurological complica-
tions such as wurinary retention or aseptic
meningitis, the physician may consider intra-
venous administration three times a day (Mindel
et al., 1982).

The improved bioavailability of famciclovir and
valacyclovir allows these agents to be administered
less frequently. The recommended regimens for
first episode infection are: famciclovir, 250 mg
t.i.d. for 5-10 days, and valacyclovir, 1 g b.i.d. for
10 days (Centers for Disease Control and Preven-
tion, 1998). The less frequent regimens are likely
to be more acceptable to patients than five times a
day dosing and may lead to better compliance.
The duration for which therapy is required is
unclear but treatment may be continued beyond
5—10 days for patients still experiencing symp-
toms.

Treating the first episode helps the patient over-
come the initial symptoms but most patients, espe-
cially those with genital HSV-2, are likely to have
recurrences. At present, there is no compelling
clinical evidence that any of the currently available
therapies for first episode disease affects the subse-
quent frequency or severity of recurrences in hu-
mans (Corey et al., 1985).

6.2. Treatment of recurrences

Most patients with genital HSV-2 experience
recurrences for years after the initial infection.
Following a clinically apparent first episode of
genital HSV-2 infection, patients typically experi-
ence four to five recurrences per year. However,
approximately 20% of patients experience more
than six recurrences per year, and even as many as
ten per year. Patients with particularly prolonged
primary infections ( > 34 days) are more likely to
experience frequent recurrences (Benedetti et al.,
1994). Strategies for management of recurrences
will depend on a number of factors including
recurrence frequency and severity, and relation-
ship and lifestyle issues of the individual.
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6.3. Episodic treatment

Episodic treatment of each recurrence as it
arises might be considered in circumstances where
the frequency of recurrences is low, the recur-
rences are not very bothersome to the patient, the
individual typically has a well defined prodrome
that allows early self-initiation of therapy, or
where asymptomatic shedding is not especially
relevant (e.g. both partners have herpes). If treat-
ment is to be used, it should begin as early as
possible in the course of the outbreak to maximize
efficacy. Therefore, it is best initiated by the pa-
tient at the first sign or symptom (Reichman et
al., 1984; Sacks et al., 1996; Spruance et al., 1996;
Bodsworth et al., 1997). Patients should have a
supply of medication to keep at home and should
start treatment at the first indication of prodrome
or other early signs of a recurrence. Therapy aims
to relieve symptoms and to hasten healing of
lesions. In addition, therapy can decrease the du-
ration of symptomatic viral shedding.

Acyclovir, valacyclovir and famciclovir have all
been shown to reduce the duration of viral shed-
ding and time to lesion healing (Nilsen et al.,
1982; Reichman et al.,, 1984; Goldberg et al.,
1986; Sacks et al., 1996; Spruance et al., 1996).
Valacyclovir, dosed at 500 or 1000 mg twice daily
for 5 days, has also been shown to shorten the
duration of pain and speed up the resolution of
the episode (an efficacy endpoint combining all
symptoms and signs of the episode) (Spruance et
al., 1996). Sacks et al. (1996) reported that famci-
clovir, at a dose of 125 mg b.i.d. administered for
5 days from the start of symptoms significantly
reduced time to healing, time to cessation of viral
shedding and the duration of lesion compared
with placebo. Times to cessation of all symptoms
were also reduced by about 20%. Episodic therapy
typically reduces the duration of the episode by
only 1-2 days.

Which of the three agents is the most effective
for episodic therapy is unknown since the studies
have different designs. One study has shown acy-
clovir and valacyclovir to be equivalent
(Bodsworth et al., 1997; Tyring et al., 1998), but
famciclovir has not been compared directly with
acyclovir or valacyclovir. However, twice-daily

therapy with famciclovir or valacyclovir may be
more convenient than three times daily acyclovir
therapy. The recommended regimens in this set-
ting are: famciclovir, 125 mg b.i.d. for 5 days, or
valacyclovir, 500 mg b.i.d. for 5 days. Acyclovir is
approved at a dose of 200 mg five times a day but
is often prescribed at 400 mg t.i.d. (Centers for
Disease Control and Prevention, 1998), although
this regimen has not been tested in clinical trials.

6.4. Chronic suppressive therapy

Chronic suppressive therapy is more appropri-
ate than episodic therapy for most patients who
suffer frequent recurrences. This may also apply
to patients who experience less frequent but severe
recurrences, who are psychologically distressed by
their recurrences, or who are particularly con-
cerned about preventing a recurrence. Chronic
suppressive antiviral therapy can reduce the fre-
quency of recurrences and severity of the associ-
ated symptoms. It may also improve psychosexual
well-being early in the infection (Carney et al.,
1993). New evidence suggests that continuous an-
tiviral therapy also decreases asymptomatic shed-
ding and hence could theoretically decrease the
risk of transmission, although this benefit has not
yet been demonstrated.

7. Impact on recurrences

The impact of daily antiviral therapy on the
frequency of recurrences has been studied exten-
sively for both acyclovir and the new antiviral
agents. Mindel (Mindel et al., 1988) showed that
the efficacy of acyclovir in suppressing recurrences
is markedly influenced by the frequency of admin-
istration (Fig. 1). Of the patients receiving acy-
clovir twice a day or more frequently, at least 80%
remained recurrence-free at 3 months. This de-
creased to 40% recurrence-free when acyclovir
was administered once a day. The most effective
regimen was acyclovir 200 mg taken four times a
day. Although somewhat less effective, acyclovir
400 mg taken twice daily has become the standard
regimen in North America since it balances effi-
cacy and convenience.
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Famciclovir and valacyclovir have both been
investigated as once-and twice-daily regimens for
suppression of recurrences. Mertz et al. (1997)
found that famciclovir, 250 mg b.i.d., given for 16
weeks suppressed recurrences in 90% of patients,
while only 48% of patients receiving placebo were
recurrence-free after 4 months. Patients receiving
lower doses or less frequent dosing (125 mg o.d.
or b.i.d., 250 mg o.d. or 500 mg o.d.) were more
likely to experience recurrences than those receiv-
ing famciclovir, 250 mg b.d. All famciclovir regi-
mens were more effective than placebo. In
another study (Diaz-Mitoma et al., 1998), famci-
clovir, 250 mg b.i.d., was compared with famci-
clovir, 125 mg t.i.d. or 250 mg t.i.d. given for 1
year. All three regimens were significantly more
effective than placebo and the twice-daily regimen
was as effective as both of the three times a day
regimens in suppressing clinically confirmed recur-
rences. The median time to first recurrence was 47
days for placebo recipients and 336 days for fam-
ciclovir 250mg b.i.d. recipients. In particular, 22%

100
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of aciclovir.
od once daily; bd twice a day:
tds thrice a day: qds four times a day.

Fig. 1. Influence of frequency of administration on the efficacy
of acyclovir to suppress recurrences (Mindel et al., 1988).

of patients treated with placebo remained without
a recurrence after 1 year of therapy compared to
72% of patients treated with famciclovir 250 mg
b.i.d.

Valacyclovir, 500 mg o.d., has also been com-
pared with placebo in a study involving 16 weeks
of treatment (Patel et al., 1997). At the end of the
treatment period, 69% of patients receiving vala-
cyclovir were recurrence-free, compared with 9.5%
in the placebo group. In a second study, once-
and twice-daily regimens of valacyclovir were
compared with placebo and acyclovir, 400 mg
b.i.d. (Reitano et al., 1998). The once-daily regi-
mens (250, 500 and 1000 mg) showed a significant
dose-response. Overall, the proportion of patients
free of recurrence at 1 year was 50% for the
valacyclovir 250 mg b.i.d., 49% for acyclovir 400
mg b.i.d., 48% for 1000 mg o.d. and 40% for
valacyclovir 500 mg o.d. Analyses of subgroups
according to frequency of recurrences prior to the
trial revealed that patients with very frequent
recurrences were more likely to recur during ther-
apy with valacyclovir 500 mg o.d. than with either
250 mg b.i.d. or 1000 mg o.d. As a result, valacy-
clovir can be given at a dose of 500 mg once daily
for suppression of recurrences for patients with
fewer than ten recurrences per year but, in pa-
tients with more frequent recurrences, 250 mg
twice daily or 1000 mg once daily is recom-
mended. Because the patient population differed
in the famciclovir and valacyclovir studies, the
results do not yield to direct comparisons of the
efficacy of the two new agents. These studies
cannot be directly compared with prior acyclovir
studies as the severity of disease in patients in
clinical trials has decreased. Patients with severe
genital herpes may be unwilling to enter placebo-
controlled studies, as effective therapy is avail-
able.

8. Impact on asymptomatic viral shedding

In addition to reducing the frequency of recur-
rences, antiviral therapy can also reduce asymp-
tomatic shedding. Wald (Wald et al., 1996) has
shown that twice-daily therapy with acyclovir 400
mg can significantly suppress viral shedding in
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women with recurrent genital herpes. In this study
involving 34 patients, viral shedding on days with-
out lesions was observed in 15 of the 17 patients
receiving placebo, compared with only 3 of the 17
patients receiving acyclovir over the 10-week
study period. The percentage of days where sub-
clinical viral shedding occurred decreased from
6.9 (on placebo) to 0.3% (on acyclovir therapy).
However, when a more sensitive test such as HSV
DNA polymerase chain reaction assay was used,
the virus could be detected on 8% of days of
acyclovir therapy (Wald et al., 1997). Preliminary
data show that famciclovir and valacyclovir are
also effective in reducing subclinical shedding of
HSV (Sacks et al., 1997; Sacks and Shafran, 1998;
Wald et al., 1998). Famciclovir has been studied
in both men and women at 125, 250 mg t.i.d., and
250 mg b.i.d. Valacyclovir has been studied at 500
mg b.i.d. in men and women,; studies of once daily
valacyclovir are in progress.

9. Impact on psychological well-being

Chronic suppressive therapy may also improve
psychological well-being. Evidence supporting this
comes from a study of the impact of acyclovir on
102 patients with frequently recurring genital her-
pes (Carney et al., 1993). A questionnaire was
completed before therapy and every 3 months for
1 year to assess psychological morbidity. A signifi-
cant improvement in all three measures of psycho-
logical morbidity used in the study was noted
during acyclovir therapy. Further studies are re-
quired to confirm this impact on psychological
well-being. However, the results do suggest that
psychological morbidity should be a major con-
sideration when assessing patients for chronic
suppressive therapy.

10. Recommended therapy

The results of these studies of suppressive an-
tiviral therapy suggest that both once- and twice-
daily regimens are effective in the suppression of
recurrences, depending on the agent administered.
Regardless of the drug chosen, it is crucial that

treatment adequately controls the patients’ dis-
ease. Several concerns exist about once-daily regi-
mens for suppressive therapy. Firstly, based on
the pharmacokinetic profiles of antiherpes agents,
once-daily regimens may be more likely to allow
breakthrough recurrences than twice-daily regi-
mens. This risk of breakthrough increases as the
baseline frequency of recurrences increases. Sec-
ondly, if a patient misses one dose of a once-daily
regimen, they will be without adequate antiviral
cover for a substantially longer period than if a
patient misses one dose of a twice-daily regimen.
This may not lead to a symptomatic break-
through but may allow viral reactivation to occur
thus increasing the risk of asymptomatic viral
shedding and, potentially, transmission of the dis-
ease. For these reasons, twice-daily dosing of
antiviral agents may be appropriate for many
patients who may be concerned about asymp-
tomatic shedding and disease transmission. How-
ever, a study to evaluate the efficacy of once-daily
valacyclovir in reducing sexual transmission of
HSV-2 is ongoing.

At present, suppressive therapy is prescribed
infrequently. This may well be due to a lack of
physician knowledge of the benefits and an undue
concern about side-effects. The results of many
studies show that the latter concern is clearly
unfounded. For example, in a study by Mindel et
al. (1988) of acyclovir suppressive therapy admin-
istered for 1 year, no significant side-effects were
observed. Studies of daily acyclovir for up to 10
years have demonstrated that even long-term
therapy is not associated with any clinical or
laboratory toxicity (Goldberg et al., 1993; Fife et
al., 1994). Similarly, famciclovir and valacyclovir
have been reported to be well-tolerated when
given for up to 12 months as continuous suppres-
sive therapy (Mertz et al., 1997; Patel et al., 1997,
Diaz-Mitoma et al., 1998; Reitano et al., 1998).
Many clinicians and patients express concern
about the potential for development of resistance
of HSV to antiviral drugs after prolonged ther-
apy. However, neither in vivo nor in vitro emer-
gence of resistance has been noted in chronically
treated immunocompetent patients (Fife et al.,
1994). Concern about cost, in the absence of a
cost-benefit analysis, may also contribute to un-
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derprescription. However, the more profound
benefits of suppressive therapy, compared with
episodic therapy, make this the treatment of
choice for many patients. The availability of
generic acyclovir has also made it more
affordable.

Chronic antiviral therapy, given at the optimum
dose, can be highly effective for suppressing recur-
rences. Usually patients perceive benefits of sup-
pressive therapy after 3—6 months of daily dosing.
However, some patients do not respond to ther-
apy. The most common reason for this is that the
diagnosis of genital herpes is incorrect. In situa-
tions where breakthrough herpes lesions occur,
the patients may not be receiving an adequate
dose of the antiviral agent, either because they are
not compliant, are not absorbing the drug, or
because the physician is not prescribing the cor-
rect dose. It may be helpful in such situations to
increase the dosing frequency or to try an alterna-
tive antiviral. Occasionally, higher than standard
doses are required for suppression of recurrences.
Because of the large margin of safety of antiviral
drugs, increase in dose is usually possible without
adverse effects.

11. Patient perspective

It is important to communicate information
about options in antiviral therapy to the patient.
Clinicians can make clear recommendations to
their patients regarding the optimum management
of their disease, the advantages and disadvantages
of the various options, and the issues that patients
should consider. However, each patient should be
considered individually and the management pro-
gramme should be tailored to his or her specific
situation and needs. The patient’s views of the
disease and how it should be controlled are im-
portant considerations. Social circumstances and
sexual behaviour may also influence the decision.
For instance, an individual starting a new rela-
tionship is likely to need greater support, and
possibly more active management than someone
who is not in a relationship.

An essential part of the therapeutic decision is
to provide the patient with information on how to

control symptoms and reduce the risk of transmis-
sion. During the patient’s first visit, the shock of
the diagnosis often means that the patient fails to
retain most of the information they are given. It
is, therefore, essential to provide the patient with
written information that they can read at home.
This may also help them pass on the relevant
information to a partner. Scheduling a return visit
is an essential part of the management of the first
episode of genital herpes. During the second visit,
questions regarding the natural history of the
disease can be addressed more comprehensibly.

The patient’s view of genital herpes is likely to
be very different to that of the physician. This,
together with an incomplete understanding of a
patient’s needs, can lead to patient dissatisfaction
with the care offered by physicians (Catotti et al.,
1993). A non-judgemental approach that does not
trivialize the disease is likely to help the patient
cope with the social and psychological implica-
tions of the disease. For some patients, these are
more important than treatment of the physical
symptoms. Patients may also benefit from addi-
tional skilled counselling or peer support. Coun-
selling can help patients overcome feelings of
anger, depression, isolation and helplessness so
that they can live a full and normal life. It may be
particularly important in helping patients discuss
the disease with their partners.

Both the physician and patient in partnership
should make the decisions regarding long-term
management. To make informed decisions the
patient requires information about available op-
tions. This is unlikely to be made during the
initial visit. A follow-up visit should thus be ar-
ranged once the patient has been able to think
rationally about the disease and the possible op-
tions. Later follow-up is also necessary as both
the disease and the patient’s lifestyle and accep-
tance level significantly evolve with time, espe-
cially over the first few years of infection. Some
individuals may choose not to treat the disecase
even though they experience frequent recurrences.
Others may want to use antiviral therapy, even
though their symptoms may be relatively mild and
occur infrequently. Cost considerations may influ-
ence some patients’ and physicians’ decisions.
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12. Summary

Increases in the incidence and prevalence of
HSV genital infections in many countries and
populations are being accompanied by a greater
recognition of the psychological impact of the
disease and the need for counselling and support,
as well as a better understanding of its transmis-
sion.

The new antiviral agents, famciclovir and vala-
cyclovir, offer more convenient treatment sched-
ules thus facilitating the management of patients.
Of particular importance is the recognition of the
value of continuous suppressive therapy for ap-
propriate patients as this significantly reduces the
risk of recurrences and impacts viral shedding.
Because of the risk of viral shedding during the
presence of lesions and when no lesions are appar-
ent, a patient may be infectious even when they are
not aware of lesions. Since continuous suppressive
therapy can reduce asymptomatic shedding it
might also reduce the risk of transmission, al-
though proof of this concept awaits the results of
an ongoing clinical trial.

Advances in our understanding of genital her-
pes, including transmission, disease manifesta-
tions, and psychological/psychosexual impact
should help improve the management of this dis-
ease. Antiviral therapies can effectively diminish
physical and psychological suffering. We await
data on the effect of suppressive therapy on trans-
mission, itself. Any medical intervention must be
accompanied by counselling that empowers pa-
tients to help manage their disease, including the
social and psychological aspects. Better manage-
ment also has important public health implications
as it should in turn lead to lower risks of transmis-
sion and hence a lower incidence of the disease.

Widespread availability of tools to diagnose
patients with atypical or subclinical infection is
likely to facilitate management of sexual partners
and pregnant women. Development of vaccines
against HSV may provide new strategies for re-
ducing transmission (Stanberry, 1998b). The pre-
liminary data on the establishment of latency is
exciting as it suggests that early antiviral therapy
may offer the possibility of preventing or reducing

subsequent recurrences. The clinical implications
of these strategies offer important opportunities to
improve public health and the health of the indi-
vidual.
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