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29.1 Introduction

The herpes simplex viruses (HSV) are responsible for acute infections of the cuta-
neous system. Infection presents as groups of vesicles with basal erythema. The
genome of the HSV consists of linear, double-stranded DNA. Most infections are
relatively mild, but occasionally HSV may produce a severe illness with the poten-
tial to harm a pregnancy. The majority of HSV infections exhibit the feature of
multiple recurrences, usually at the same location each time. The most frequent
manifestation is herpes labialis secondary to HSV-1 (herpes simplex type 1).
Herpetic infections of the genitals are generally secondary to HSV-2. It is possible
for herpes to cause other forms of illness, but this rarely occurs [1].

Shedding of virus may happen when infection first occurs, when the infection
recurs or even when no symptoms are evident. For transmission to occur, mucous
membranes must come into contact or skin which is damaged must be exposed. The
primary herpetic infection occurs at the location where contact first occurred. The
lipid and glycoprotein envelope of the virus joins to the outer plasma membrane of
the epithelium (skin or mucosa), following which the viral genome becomes
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integrated into the nuclear DNA of the host [2]. Herpes simplex bears the C glyco-
protein, which stabilizes the envelope of the virus and assists with entry into the host
cell [3]. When toll-like receptors of the host recognize viral DNA, both the innate
and adaptive branches of immune defence are triggered into action and interferon is
synthesized [2]. There are complex interactions between the viral proteins and the
host immune system, as a result of which, HSV is able to shut down the immune
response and evade destruction. A key molecule which acts in this way is the virion
host shutoff protein (VHS), synthesized early on in infection and acting to prevent
cellular immunity responses from occurring [2]. The viral glycoprotein C attaches
to the complement factor C3b, preventing a response mediated through the comple-
ment system, and this helps to suppress the action of immunoglobulins targeting
HSV [3]. HSV is then free to enter nerve cells and begin replicating itself. It does
the same in cells of the epidermis and dermis. The virions migrate from the location
where primary infection first occurred to the dorsal root ganglion of the sensory
nerves and the virus then enters a latent phase. This latency comes about because the
HSV genes are not being expressed. However, when the host is subject to stress, the
virus may emerge from its latency and become active again [1].

As the virus replicates itself within the dorsal ganglia, clinically this presents as
a recurrent episode. There are a variety of events which may cause viral reactiva-
tion, including trauma, exposure to ultraviolet light, extreme cold or heat, stress,
suppression of the immune system, a surgical operation (including laser surgery)
and endocrine alterations. It appears that CD8+ T lymphocytes with specificity for
HSV are key to controlling the extent to which the virus can become active again
and produce infection [3]. These CD8+ T lymphocytes are brought into action by
both branches of the immune response at the point when primary infection occurs.
These lymphocytes express a higher than usual level of CXCR3 and CCR10, which
are receptors for the chemokines. It is likely these receptors influence movement of
the T lymphocytes to the area where HSV is active and help to orchestrate the
inflammatory response [4].

29.2 Aetiology

The two variants of HSV, HSV-1 and HSV-2, are together responsible for herpetic
infections of the facial lips, the genitals, mat herpes, herpetic whitlow, herpetic ker-
atoconjunctivitis, eczema herpeticum, herpes folliculitis, lumbosacral herpes, dis-
seminated herpes, herpetic infections in newborns and encephalitis [5]. HSVs are
also sometimes implicated in patients with erythema multiforme, being found in
18% of children with this condition [6]. Pyrexia, UV irradiation, traumatic injury,
and infection of the upper respiratory tract or psychological stress may all trigger a
recurrence of herpes labialis due to HSV-1 [1].
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29.3 Clinical Features

The prevalence of HSV-1 infection varies geographically, socioeconomically and
with age range. For HSV-2, serological evidence of infection shows the highest
prevalence in female sex workers, gay men and patients infected with HIV [1].

29.3.1 Orolabial Herpes

Herpes labialis presents with cold sores/fever blisters. It is usually the result of
infection with HSV-1, although in some cases HSV-2 has been implicated. In such
cases, transmission generally occurs through oral sex. The primary infection by
HSV-1 frequently takes place while the patient is still a child and generally does not
result in symptoms [1].

29.3.1.1 Primary Infection

The onset of symptomatic primary infection of the mouth and lips by HSV may be
preceded by prodromal pyrexia, after which pharyngitis and stomatitis develop,
accompanied by submandibular or cervical lymph gland enlargement. Paediatric
cases may additionally feature gingivostomatitis, and children may find swallowing
painful. There is formation of labial, gingival, palatal or lingual vesicles, which are
painful and often surrounded by an erythematous, swollen area. The vesicles may
coalesce and become pustular, then become ulcerous. In the ulcerated form, they
have a scalloped margin. Resolution occurs after 2-3 weeks [1].

29.3.2 Recurrences

HSV maintains latency for differing lengths of time. If HSV-1 becomes reactivated
within the sensory ganglia of the fifth cranial nerve, vesicles reappear over the face,
mouth, lips and mucosal surfaces of the eye. Before the appearance of vesicles, the
patient may complain of pain, a burning sensation, pruritus or pins and needles.
When the vesicles appear, they form an ulcer after a while or become crusted. The
lesions have a predilection for the junction of the lips with the skin. Without inter-
vention, symptomatic duration is typically around seven days. Recurrent infections
of the mouth and lips by HSV-1 sometimes result in a recurrence of erythema mul-
tiforme. A study investigating the shedding of virus by HSV-1 found that the median
length of time for which this occurred was from 48 to 60 h after symptoms first
occurred. Once 96 h had elapsed from the first symptoms, virus shedding could no
longer be detected [7].
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29.3.3 Genital Herpes

The most frequent cause of genital herpetic infection is HSV-2. Nonetheless, pri-
mary infection of the genitalia with HSV-1 is becoming detected at ever greater
rates, up to 80% in some populations [8]. These infections probably result from oral
sex. Indeed, HSV-1 is implicated in a third of primary herpetic infections of the
genitals. It is most frequent in individuals below the age of 30, those of Caucasian
ethnicity and in men who engage in sexual activity with other men [9]. Herpetic
genital infections of recurrent type, nonetheless, are virtually always the result of
HSV-2 infection [1].

29.3.3.1 Primary Infection
The primary episode of genital herpetic infection takes place between 2 days and
2 weeks after viral transmission occurs. Primary episodes are more severe than
recurrent episodes and in general have a duration of between two and three weeks.

Male patients typically develop vesicles on the penis. These lesions are sur-
rounded by erythema and undergo ulceration. Less commonly, they are found in the
anal and perineal regions. Female patients with a primary herpetic genital infection
have vesicles that ulcerate on the cervix as well as on both sides of the vulva. These
lesions cause pain. The occurrence of herpetic vesicles has also been noted within
the vagina, on the perineum, the buttocks and, occasionally, the legs, where they
follow the distribution of the sacral nerve. In both sexes, the symptomatic presenta-
tion includes pyrexia, a feeling of being unwell, swelling, enlarged inguinal lymph
nodes, painful urination and a discharge from the penis or vagina.

A potential complication in women is a lumbosacral radiculopathy. Up to a quar-
ter of female patients in whom a primary infection with HSV-2 occurs may develop
aseptic meningitis [1].

29.3.3.2 Recurrences

Following the primary infection, viral latency may last for several months or years.
Eventually, the virus undergoes reactivation. The HSV-2 resides in the lumbosacral
ganglia; hence reactivation produces symptoms below the level of the waist. When
recurrence occurs, the clinical picture is less severe. The initial indications of recur-
rence are prodromal pain, pruritus, tingling, a burning sensation or pins and needles.

There are certain patients whose initial exposure to HSV does result in infection
but no symptoms are noted. The first time that symptoms occur may be several
months or even years after the initial infection occurred. In such cases, the symp-
toms will be less severe than those in a true primary infective episode.

Above 50% of patients with serological evidence of infection with HSV-2 do not
show any other evidence of infection, in other words, they are asymptomatic.
Nonetheless, the virus is still shed on occasion by such patients and therefore they
present a risk of transmission to individuals with whom they engage in sexual con-
tact [1].
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29.4 HSV During Pregnancy

Other than during a primary infective episode, the risk of transmission from a preg-
nant woman to her foetus is low. Nonetheless, up to 50% of foetuses may be infected
if the primary infection occurs during pregnancy [10]. It is not appropriate to screen
pregnant women as a matter of course for HSV, but diagnostic investigations are
called for if herpes genitalis is the putative diagnosis [10, 11]. The clinician should
manage herpes genitalis on the basis of a thorough history and careful physical
examination. This especially applies at the delivery stage. Unless there are indica-
tions of an active herpetic infection at the time of delivery, vaginal delivery is not
contraindicated [11]. In cases where there is either a primary episode of HSV infec-
tion or recurrence of latent HSV, delivery should occur by Caesarean section, since
this renders vertical transmission less likely [11]. Antiviral agents are safe to admin-
ister systemically during pregnancy and may allow a normal delivery to proceed
[11]. Even with the use of antivirals, transmission to the foetus remains a possibil-
ity [11].

The treatment recommendations to suppress an outbreak of herpes genitalis in a
pregnant woman are listed below [1]:

e Acyclovir 400 mg by mouth TID (beginning when the pregnancy reaches
36 weeks’ gestation)

e Valaciclovir 500 mg by mouth BID (beginning when the pregnancy reaches
36 weeks’ gestation)

29.4.1 Vertical Transmission

Generally speaking, the way HSV is transmitted from the mother to the foetus is by
the foetus coming directly into contact with shed virus at the time of delivery and
labour. The virus may be shed from the cervical, vaginal, vulvar or perianal epithe-
lia [12].

There are a number of facts about how HSV is transmitted to the infant that must
be noted to understand the way cases present [13]:

In the majority of cases where a neonate is infected with HSV perinatally, there
is no corresponding maternal history of symptoms or signs of herpetic genital infec-
tion [14].

Transmission is most likely to occur if the mother had the primary episode of
herpes genitalis shortly before the time of birth. In cases where the first clinically
apparent episode does not coincide with the time of initial infection with HSV, there
is a somewhat reduced likelihood of transmission. This risk is even lower where
HSV episodes are recurrent. The authors of two case series [15, 16] performed viral
culture on specimens obtained from women brought to the labour ward for delivery.
From those cases where maternal viral culture identified HSV, there were different
rates of neonatal infection, depending on the maternal characteristics, as follows:
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e If the mother was undergoing a primary infective episode, the rate of transmis-
sion in one study was 40% (2 out of 5 cases) [16], while in the other study the
rate was 44% (4 out of 9 cases) [15].

e In mothers where the first clinically apparent episode did not coincide with the
time of initial infection with HSV, the rate of transmission was reported as 31%
(4 out of 13) [16] or 24% (4 out of 17) [15].

e Where there were recurrent episodes, the rate was either 3% (1 out of 34) [16] or
1.3% (2 out of 151) [15].

A probable explanation for the data showing that transmission is more probable
when the mother is experiencing a primary or non-primary initial HSV episode is
that in such cases the mother has not yet seroconverted and the shedding of virus is
at its maximum, both in terms of number of particles shed and length of time over
which this occurs.

The immune system typically begins expressing immunoglobulins with a speci-
ficity for HSV no later than 12 weeks following infection. Initially, IgM is pro-
duced, indicating acute infection, followed by the production of IgG, which confirms
prior infection status. These immunoglobulins continue to be expressed indefinitely
[17]. The fact that transmission occurs at a lower rate in mothers whose HSV infec-
tion is recurrent than in those with a primary episode most likely relates to greater
protection provided by specific immunoglobulins and the fact that viral shedding
from the genital tract is less intense or long-lasting when the virus is reactivated
[18]. It is noteworthy that women infected with HSV who seroconvert following a
primary or nonprimary initial episode at an earlier stage of pregnancy seemingly
also transmit HSV at a lower rate to the foetus [19].

Even where there are non-clinically evident vesicles and no symptoms, virus
may still be shed [13, 20-22]. Research conducted into viral shedding in patients
who were not pregnant [22] found that 13% of those with a symptomatic lesion
were shedding virus, whilst in asymptomatic individuals, the rate was still 9%. This
study recruited individuals who were seropositive for immunoglobulins targeting
HSV-2. The samples were obtained by swabbing the genitalia. Detection of viral
shedding was accomplished by performing the polymerase chain reaction for
viral DNA.

Shedding of virus occurs more often in herpes genitalis secondary to HSV-2 than
HSV-1. This affects the rate of vertical transmission and thus the risk of complica-
tions for the newborn. However, clinical management does not differ according to
whether HSV-1 or HSV-2 is the cause.

There are anecdotal reports indicating that HSV has been transmitted to the foe-
tus before labour and delivery by crossing the placenta or ascending through the
uterine cervix. Such an infection may lead to spontaneous abortion, development of
congenital defects (such as ventricular enlargement or central nervous anomalies),
premature delivery and/or restricted ability of the foetus to grow in utero [19, 23—
26]. There appears to be no association between recurrent type HSV infection and
pregnancy complications [27]. If a neonate appears infected with HSV at an early
stage even though delivery occurred via caesarean section and the foetal membranes
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were not disturbed, there is a possibility that infection had actually already occurred
in utero [15, 28].

29.4.2 Evidence

There are a number of studies which have played a key role in identifying the risk
factors involved in vertical transmission and in quantifying the risks involved. One
of these studies employed a prospective design and ran from 1982 to 1999 [15]. In
this study, 58,000 pregnant women were enrolled. They were divided into cases
considered primary, non-primary or recurrent infections by HSV. This division was
made on the basis of serology, viral culture and amplification of viral DNA [15]. In
202 participants, representing 0.5% of the sample, HSV was detected in swabs of
the vulva or cervix at the point when they entered labour. The study identified the
following outcomes concerning transmission to the newborn [12]:

e The existence of shed virus at the time of labour strongly correlated with the risk
that the newborn would be infected with HSV (odds ratio: 346). Transmission to
the newborn was identified in some 5% (10 patients out of 202) of those indi-
viduals where HSV was cultured, whereas this only occurred in 0.02% (6 women
out of 39,821) where HSV was not cultured.

e The maximum likelihood of vertical transmission occurred in women who had
recently acquired a primary infection with herpes genitalis, as evidenced by posi-
tivity for HSV, but non-detectable specific immunoglobulins. In these cases, the
rate of transmission was 54 per 100,000 live births. This is higher than where the
mother produced antibodies to HSV-1 (26 in 100,000 live births) or to HSV-2
(22 in 100,000 live births).

These studies also identified other risk factors. Isolation of cervical HSV raised
the risk (odds ratio:33), as did shed virus of type HSV-1 rather than HSV-2 (odds
ratio:17). Some indirect factors also indicated a higher risk, namely invasive moni-
toring of the foetus (odds ratio:7), premature delivery (i.e. earlier than 38 weeks’
gestation; odds ratio:4) and mothers age 21 years and under (odds ratio:4).

29.4.3 Management During Pregnancy

There are two ways in which the risk of vertical transmission of HSV can be reduced
in pregnant women. The first is to commence antiviral pharmacotherapy from
36 weeks’ gestation onwards to minimize the chance of the infection becoming
reactivated at the time of giving birth. The second intervention is to offer Caesarean
section to certain at-risk women. These two strategies are insufficient to entirely
remove the possibility of the neonate becoming infected with HSV. One approach,
which reflects the recommendations of the American College of Obstetricians and
Gynecologists, involves classifying cases according to whether HSV infection of
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the genitalia is primary, non-primary or recurrent, how severely affected the woman
is and the length of interval between symptoms and the expected due date [29].

If a woman who has not previously had an episode of herpes genitalis develops
de novo ulceration of the genitalia whilst pregnant, the authors recommend an
empirical trial of an antiviral agent and virological investigation. A new episode of
herpes genitalis usually recovers spontaneously, but therapeutic intervention may
shorten the episode, alleviate symptoms and reduce the length of time over which
viruses are being shed. Acyclovir 400 mg p.o. TID is a suitable treatment. If HSV
infection features complications, such as involvement of the brain and spinal cord,
other organs or is disseminated around the body, this agent will need to be adminis-
tered intravenously at first [17].

Treatment is usually administered for between 7 and 10 days, but may be needed
for alonger period if there is no total resolution following a 10-day course. Acyclovir
needs to be re-introduced at 36 weeks’ gestation to inhibit viral reactivation around
the time of delivery [12].

29.4.3.1 Suppressive Therapy at 36 weeks

The authors’ recommendation is to administer antiviral therapy from 36 weeks’ ges-
tation until labour to any woman who develops herpes genitalis during pregnancy.
This recommendation applies whatever the timing of the infection and regardless of
whether the infection is primary, non-primary or recurrent. A suitable regime
involves acyclovir 400 mg TID. Note that the renal clearance of this agent is
increased during pregnancy and therefore a higher dose is called for than in non-
pregnant patients [12].

29.4.3.2 Topical Antivirals

There is also a topical preparation available, in the form of an ointment or cream
containing 5% acyclovir. This preparation may be used either five or six times daily
and the course lasts between 4 and 7 days. It is suitable for both herpes labialis and
herpes genitalis. However, the cream is not suitable for application to the genital
area. Topical acyclovir offers only a moderate degree of benefit in HSV infection, as
noted in real world settings, despite clinical trial data indicating a statistically sig-
nificant degree of efficacy. One trial [30] compared a cream containing 5% acyclo-
vir with placebo to treat orolabial HSV infection and recorded a reduction in
symptomatic duration of one-half day. A topical preparation containing acyclovir
5% and hydrocortisone 1% may be used 5 times daily, being initiated as soon as
symptoms of a recurrence occur. This preparation demonstrated an advantage in
stopping the episode from progressing when compared with acyclovir alone, or with
placebo [31]. A further topical preparation that may be used for orolabial HSV
infections is penciclovir 1% cream. It may be applied once every two hours and
benefits from comparable efficacy to acyclovir. An over-the-counter product to con-
sider is docosanol 10% cream, which may be administered five times daily for a
maximum of ten days. A study in which docosanol competed against placebo found
that cases where docosanol was used resolved on average after around four days,
whereas those where placebo was used lasted a further 18 hours [32]. However, all



29 Herpes Simplex Viral Infections in Pregnancy 419

topical preparations used as antivirals in cases of HSV infection have a considerably
lower efficacy than when administered orally or parenterally. Accordingly, the US
Centers for Disease Control do not support their use, citing low clinical efficacy [11].

29.4.4 Drug Selection, Dosage and Safety

There are three antiviral agents available which work against HSV, acyclovir, fam-
ciclovir and valaciclovir. The agent about which the most is known in pregnancy,
however, is acyclovir, at a dosage of 400 mg p.o. TID. In an acute infective episode,
the course lasts for between 7 and 10 days, or longer if the symptoms persist. For
use as an inhibitor of viral reactivation, it is administered from the 36th week of
pregnancy up to the time the child has been delivered [12].

An alternative to acyclovir in either indication is valaciclovir. However, this
agent generally costs more than acyclovir, even as a generic, and the evidence base
for its safety and clinical benefit is less well-established [33]. One situation in which
valaciclovir may be a better choice is where patients may not be fully concordant,
as this agent requires BID dosing, which may be easier to ensure than TID dosing,
as needed with acyclovir.

The evidence on teratogenicity of acyclovir gathered from animal testing and in
humans indicates this agent is non-teratogenic throughout pregnancy, including
during organogenesis [33]. The evidence for valaciclovir is less extensive, but has
not thus far highlighted any concerns. The evidence for the safety of famciclovir in
pregnant women is extremely limited.

29.5 Postpartum and Neonatal Management

If either the parents or anyone else looking after an infant has an active herpetic
infection, caution is needed when touching the child. The vesicles or ulcers must be
covered and strict handwashing observed. Between 5 and 15% of HSV infections in
newborns are actually transmitted by a relative after the birth [34].

There is no contraindication to breastfeeding an infant, provided the mother has
no signs of infection on the breasts. Maternal treatment with acyclovir or valaciclo-
vir is also not a reason to stop breastfeeding [35, 36].

It is vital that a paediatrician be consulted for advice in any neonate who has
been exposed to HSV. If the newborn has been or is at risk, it is vital to observe the
infant for clinical indications of herpetic infection.
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