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A 25-year-old woman visits her physician and reports three brief episodes of small, 
tender, labial ulcerations over the past year. The physical examination is unremarkable. 
Type-specific herpes simplex virus (HSV) serologic tests are positive for HSV type 1 
(HSV-1) and type 2 (HSV-2). The patient is distressed to learn that she has genital her-
pes, particularly since she has been contemplating pregnancy. Her husband of 2 years 
reports no history of HSV infection; subsequent testing reveals that he is seropositive 
for HSV-1 and seronegative for HSV-2. How would you advise this couple?

The Clinic a l Problem

HSV-1, which is usually transmitted in childhood through 
nonsexual contact, is the primary cause of orolabial herpes, but it can also 
cause genital infection. HSV-2, which is usually sexually transmitted, causes 

genital infection, but it is an uncommon cause of orolabial herpes. HSV-2 seroposi-
tivity rates increase in adolescence and young adulthood with the onset of sexual 
activity and plateau at approximately 30 years of age. In the period from 2005 
through 2010 in the United States, the seroprevalence of HSV-1 was 53.9% and the 
seroprevalence of HSV-2 was 15.7% among persons 14 to 49 years of age.1 The 
seroprevalence of HSV-2 had decreased from a rate of 21.2% recorded in the pe-
riod from 1988 through 1994.2 Preexisting HSV-1 antibodies provide only partial 
protection against acquisition of HSV-2.3

Rates of HSV-2 infection are highest among women, non-Hispanic blacks, men 
who have sex with men, and immunocompromised persons (including persons 
who are seropositive for human immunodeficiency virus [HIV]).2,4 Genital HSV infec-
tion is an important risk factor in HIV transmission.5 This review will focus on 
genital HSV disease in immunocompetent patients.

Among Americans who are 14 to 19 years of age, the seroprevalence of HSV-1 
has decreased by 30% over the past 30 years; thus, an increasing proportion of 
adolescents lack protective HSV-1 antibodies when they become sexually active.1,6 
This lack of HSV-1 antibodies has led to an increased frequency of HSV-1 genital 
herpes acquired from oral–genital sex practices. In some populations (especially 
young heterosexual women who are 18 to 22 years of age, non-Hispanic whites, 
and men who have sex with men), HSV-1 is a more common cause of initial epi-
sodes of genital herpes than HSV-2.7,8

Initial Genital Infection

The clinical presentation of symptomatic initial genital herpes does not differ 
between HSV-1 and HSV-2 infection.8 After an incubation period of 4 to 7 days, 
multiple lesions appear on the genitals (or adjacent skin), usually bilaterally, and 
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they progress through stages of erythema, pap-
ules, short-lived vesicles, painful ulcers, and crusts 
that resolve over a period of 2 to 3 weeks (Fig. 1). 
Approximately half the patients with symptom-
atic genital lesions report headache, fever, mal-
aise, dysuria, or tender inguinal lymphadenopa-
thy. However, most patients with initial genital 
herpes do not have conspicuous lesions and 
systemic symptoms. In one study, 74% of initial 
genital herpes infections due to HSV-1 and 63% 
of initial genital herpes infections due to HSV-2 
in women were asymptomatic.8

The severity of symptoms is greater in patients 
with primary initial genital herpes (who are sero-
negative for both HSV types) than in patients with 
nonprimary initial genital herpes (who have pre-
existing antibodies against the converse HSV type). 
Initial HSV-2 genital infection in persons with pre-
existing HSV-1 antibodies is often asymptomatic.

Recurrent Genital Disease

Reactivation of latent HSV infection results in 
either symptomatic recurrence of genital herpes 
or asymptomatic viral shedding, which is defined 
as the presence of infectious HSV on mucosal or 
skin surfaces that is detectable by means of 
polymerase-chain-reaction (PCR) assay or culture, 
without clinical signs or symptoms. Symptomatic 
recurrences may be preceded by localized prodro-
mal symptoms (e.g., itching or tingling) and are 
typically less severe than symptomatic initial 
disease. Lesions are usually unilateral and resolve 
within 5 to 10 days. Recurrent lesions can be 
atypical and appear as linear fissures or excoria-
tions. On the basis of clinical examination, it is 
often impossible to determine definitively wheth-

er a first symptomatic episode of genital herpes 
is initial or recurrent disease, although the pres-
ence of a prodrome suggests a recurrence.

Symptomatic reactivations are less frequent 
with HSV-1 genital infection than with HSV-2 
genital infection. Within the first year after ini-
tial infection, rates of symptomatic recurrence 
of HSV-1 genital infection are 20 to 50%, where-
as rates of symptomatic recurrence of HSV-2 
genital infections are 70 to 90%9; the median 
number of symptomatic recurrences is 1.3 and 
4.0, respectively. However, up to 20% of patients 
have 10 or more recurrences in the first year after 
initial HSV-2 infection. Recurrences of genital 
herpes become less frequent over time but con-
tinue in many patients for more than 10 years.

Only 10 to 25% of patients with serologically 
confirmed HSV-2 infection are aware that they 
have genital herpes.2,10 Among a large sample of 
American women who were 18 to 30 years of age 
and who had no history of HSV infection, sero-
prevalence rates of HSV-1 were 53% and sero-
prevalence rates of HSV-2 were 12%; 7% of the 
patients were dually infected.11 Persons with 
undiagnosed HSV-2 infection are the most im-
portant source of new transmissions. Transient 
episodes (often <24 hours) of asymptomatic shed-
ding of infectious virus from multiple genital 
sites have been detected with the use of PCR in 
80 to 90% of HSV-2–seropositive persons.12 Shed-
ding occurs during 10 to 20% of days, but at un-
predictable intervals.13,14 In any given sexual en-
counter, the risk of transmission to a susceptible 
partner is higher when symptomatic genital le-
sions are present (owing to higher quantities of 
HSV present with active lesions) than when viral 
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shedding is asymptomatic. However, the high fre-
quency of asymptomatic shedding makes it the 
leading source of new cases.15

Neonatal HSV Infection

Infection resulting from vertical transmission of 
HSV from a mother to an infant is termed “neo-
natal herpes” and is associated with high mor-
bidity among infants.16 Transmission most com-
monly occurs at delivery when the infant comes 
in contact with maternal genital secretions that 
contain HSV. In severe cases, multiorgan involve-
ment occurs in the infant, with an associated 
mortality of 30%.

The risk of transmission is highest (30 to 50%) 
when primary genital herpes develops in the 
mother during late pregnancy, when there is no 
opportunity for transplacental transfer of neu-
tralizing antibodies to the fetus.17 The risk of 
transmission is much lower among mothers with 
recurrent genital herpes who were infected before 
pregnancy.17 The risk of vertical transmission is 
higher with HSV-1 than with HSV-2.17 Most moth-
ers of babies in whom neonatal herpes develops 
report no history of symptomatic genital herpes.

S tr ategies a nd E v idence

Diagnosis

The acute onset of multiple painful vesicular or 
ulcerated lesions in the genital (or perigenital) 
area of a sexually active person strongly suggests 
genital herpes, especially if the patient reports 
recurring lesions (Fig. 1). Laboratory confirma-

tion of the clinical diagnosis is strongly recom-
mended for several reasons. First, lesions may be 
inconspicuous or atypical, so that clinical diag-
nosis is unreliable. Second, the distinction must 
be made between HSV-1 and HSV-2 infection so 
that an informed discussion of the natural history 
and prognosis can be initiated. Third, a defini-
tive diagnosis is warranted given the complex 
social and psychosexual implications of genital 
herpes. Fourth, an incorrect clinical diagnosis 
without laboratory confirmation may lead to years 
of unneeded antiviral therapy. Finally, in women 
who may become pregnant, a diagnosis of geni-
tal herpes has serious implications.

Type-specific serologic tests use HSV glyco-
protein G antigens with low cross-reactivity to 
distinguish between HSV-1 and HSV-2 infections. 
Older serologic assays, which use highly cross-
reactive whole-virus antigens, should not be used. 
HSV IgG can be detected by means of a type-
specific ELISA beginning approximately 3 weeks 
after initial infection. With the use of Western 
blotting as the reference assay, the sensitivity of 
these assays for HSV-2 is 80 to 98%, and the 
specificity is 93 to 97%; the sensitivity of these 
assays for HSV-1 is lower at 69 to 98%, and the 
specificity is 92 to 95%.18-21 Although type-spe-
cific ELISAs are very useful, they can yield false 
positive results, particularly when they are used 
in populations with a low prevalence of infection 
and when they are interpreted at low index val-
ues. Such results may require confirmatory testing 
with a different assay (e.g., a rapid point-of-care 
test or Western blotting).22

Detection of HSV-2-specific IgG is indicative 
of genital herpes, even in patients who do not 
have a clinical history of the infection. The pres-
ence of HSV-1–specific IgG is consistent with ei-
ther genital or nongenital (e.g., orolabial) infec-
tion. Serologic testing is particularly useful when 
a patient has a history that suggests recurrent 
genital symptoms but does not have an active 
lesion that is suitable for virologic testing. If one 
person in a couple is known to have genital her-
pes, serologic testing can inform counseling re-
garding risks of transmission.

Viral culture was once the accepted reference 
test, but it is slow and relatively insensitive in 
patients with lesions that have progressed be-
yond the ulcerative stage. In many clinical labo-
ratories, Food and Drug Administration–approved 

Figure 1 (facing page). Clinical Presentation of Genital 
Herpes.

Panel A shows multiple ulcerative lesions on the pe
nile glans and shaft in a man with initial herpes sim
plex virus type 2 infection. Panel B shows multiple  
labial ulcerations in a woman with genital herpes. Al
though this is a “classic” presentation of initial genital 
herpes, in most patients with symptomatic infection, 
the lesions are fewer and less prominent. Panel C 
shows genital herpes in a woman with small perineal 
ulcerations. This is a more typical presentation in which 
the lesions are more subtle. Panel D shows genital 
herpes manifesting as perianal lesions. The lesions of 
genital herpes are often seen outside the genitalia, in 
the suprapubic, thigh, buttock, and perianal areas. 
Photographs courtesy of Rajul Patel, F.R.C.P. (Panel B) 
and Christine Johnston, M.D., M.P.H. (Panels C and D).
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nucleic acid amplification assays such as PCR 
have replaced viral culture. PCR assay of a lesion 
is rapid, type-specific, and cost-competitive.23 
The sensitivity of PCR assays depends on the le-
sion stage and approaches 100% when the as-
says are used for vesicles or wet ulcers; yields for 
dry ulcers or crusts are lower but are still supe-
rior to those of culture. Viral antigen detection 
assays are available but are less sensitive than 
PCR assays and do not allow viral typing.

Antiviral Therapy

Acyclovir, valacyclovir, and famciclovir are effec-
tive therapies for genital herpes caused by HSV-1 
or HSV-2 (although most published efficacy data 
relate to HSV-2). These antiviral medications have 

excellent safety profiles and rarely cause drug–
drug interactions or allergic reactions. Since the 
efficacy is generally similar, selection of a specific 
drug is based on the convenience of administra-
tion, cost, and clinician preference. Intravenous 
acyclovir should be used when the manifesta-
tions of genital herpes are especially severe or 
are accompanied by complications, particularly 
in immunocompromised patients. Topical anti-
viral therapy for genital herpes is less effective 
than systemic therapy and is not recommended.

Initial (and especially primary) genital HSV in-
fection is associated with more severe and pro-
longed manifestations than occur with recurrent 
genital herpes, and warrants treatment. Random-
ized, controlled trials have shown that antiviral 
therapy reduces the times to symptom alleviation, 
lesion healing, and termination of viral shedding 
by approximately 2, 4, and 7 days, respectively.24,25 
The benefit is maximized if antiviral therapy is 
initiated within 72 hours after the onset of lesions. 
The most convenient regimen is valacyclovir at a 
dose of 1 g orally twice daily for 7 to 10 days 
(Table 1).22 Analgesics and warm sitz baths pro-
vide symptom relief.

Patients with symptomatic recurrences of 
genital herpes can receive episodic therapy (1 to 
5 days of therapy for an acute recurrence) or sup-
pressive therapy (long-term daily drug adminis-
tration to reduce the frequency of symptomatic 
recurrences). Both episodic and suppressive thera-
pies result in clinically significant improvements 
in perceived quality of life.26 Randomized trials 
indicate that antiviral treatment initiated within 
24 hours after the onset of symptoms reduces 
the times to symptom alleviation, lesion healing, 
and viral shedding by 1 to 2 days.27-29 Acyclovir, 
valacyclovir, and famciclovir have similar efficacy 
for symptomatic recurrences. The most conve-
nient regimen is famciclovir at a dose of 1 g 
administered orally every 12 hours for 2 doses 
(Table 1).22

Randomized trials showed that the proportion 
of patients with a symptomatic recurrence over 
the course of 4 months was significantly lower 
among those who received daily suppressive thera-
py than among those who received placebo (ap-
proximately 25 to 30% vs. 80 to 85%).26,30-32 Many 
patients have no further outbreaks after they 
begin to receive suppressive therapy.

Suppressive therapy also significantly reduces 

Indication and Agent Oral Doses†

Initial therapy for genital herpes

Acyclovir 400 mg 3 times a day for 7–10 days or 
 200 mg 5 times a day for 7–10 days

Valacyclovir 1 g twice a day for 7–10 days

Famciclovir 250 mg 3 times a day for 7–10 days

Episodic therapy for recurrent  
genital herpes

Acyclovir 400 mg 3 times a day for 5 days or 
 800 mg twice a day for 5 days or 
 800 mg 3 times a day for 2 days

Valacyclovir 500 mg twice a day for 3 days or 
 1 g once a day for 5 days

Famciclovir 125 mg twice a day for 5 days or 
 1 g every 12 hr for 2 doses or 
 500 mg for 1 dose followed by 
 250 mg twice a day for 2 days

Suppressive therapy

For recurrent genital herpes

Acyclovir 400 mg twice a day

Valacyclovir 500 mg once a day or 
 1 g once a day

Famciclovir 250 mg twice a day

In pregnancy (beginning at  
36 wk of gestation)‡

Acyclovir 400 mg 3 times a day

Valacyclovir 500 mg twice a day

*  Data are from Workowski and Bolan.22

†  Dose adjustment may be required in patients with substantial renal dysfunc
tion. See the manufacturers’ package inserts.

‡  Acyclovir and valacyclovir are both Food and Drug Administration (FDA) 
Pregnancy Category B drugs (animal reproduction studies have not shown a 
risk to the fetus, and adequate and wellcontrolled studies in pregnant women 
are lacking) and are not FDAapproved for use in pregnancy.

Table 1. Antiviral Therapy for Genital Herpes.*
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the frequency of asymptomatic shedding of 
HSV-2. In a 7-week study comparing valacyclo-
vir with placebo, asymptomatic viral shedding 
was detected by PCR on 27.1% of the days in 
patients who received placebo and on 6.1% of 
the days in patients who received valacyclovir 
(relative risk with valacyclovir, 0.18; 95% confi-
dence interval [CI], 0.12 to 0.26; P<0.001).33 
This reduction in frequency of shedding reduces 
the risk of transmission to an HSV-2–negative 
partner.13,33

In a study involving immunocompetent HSV-
2–discordant heterosexual couples, the probabil-
ity that a partner would acquire genital HSV-2 
infection was significantly lower among those 
who received suppressive therapy with valacyclo-
vir (at a dose of 500 mg once daily for 8 months) 
than among those who received placebo (14 of 
743 susceptible partners with valacyclovir [1.9%] 
vs. 27 of 741 susceptible partners with placebo 
[3.6%]; hazard ratio, 0.25; 95% CI, 0.08 to 0.75; 
P = 0.008).13 The option of suppressive therapy 
should be discussed with all patients who have 
genital herpes, even those who have relatively in-
frequent symptomatic recurrences.

All three drugs provide benefit as suppressive 
therapy, although one study showed that valacy-
clovir was superior to famciclovir.32 The most con-
venient regimen is valacyclovir at a dose of 500 
or 1000 mg orally once daily (Table 1).22 If the 
rate of symptomatic recurrence with the use of 
once-daily therapy remains unacceptably high to 
the patient, a higher dose or twice-daily admin-
istration can be tried. Long-term suppressive 
therapy is almost never associated with the de-
velopment of acyclovir-resistant virus in immu-
nocompetent patients.

Psychological Effects

Patients who have received a new diagnosis of 
genital herpes should be informed that this dis-
ease is manageable and that it need not have a 
major effect on their sexuality. If a patient is in 
a long-term relationship, it may be helpful to 
have his or her partner participate in the discus-
sion. Despite reassurances, responses such as 
anger, shame, depression, fear of rejection by 
sexual partners, and fear of discovery are com-
mon. In most cases, however, these reactions are 
short-lived and do not result in lasting psycho-
logical difficulties.34

Reducing the Risk of Sexual Transmission

In addition to antiviral suppression, other strate-
gies can reduce the rates of transmission of HSV. 
Patients should be encouraged to disclose their 
history of genital herpes to their sex partners, 
since this disclosure is associated with a reduced 
risk of transmission (although it is unclear exactly 
how disclosure reduces risk).35 Since high titers 
of HSV are shed from symptomatic genital lesions, 
patients should remain abstinent until lesions have 
healed. Patients with minimally symptomatic re-
current HSV-2 genital herpes can become at-
tuned to the subtle manifestations of recurrences 
(e.g., minor irritation and itching) and should 
avoid sexual activity until the episode resolves.

The use of condoms, which reduces the risk 
of transmission of HSV from an infected partner 
to a susceptible partner by approximately 30%, 
should be routinely recommended.36,37 Condoms 
are more effective in preventing HSV transmis-
sion from men to women than from women to 
men.38 The efficacy of administration of antiviral 
therapy as prophylaxis for an uninfected partner 
or as postexposure prophylaxis against HSV has 
not been adequately studied.

Reducing the Risk of Vertical Transmission

Prevention of neonatal herpes hinges on preven-
tion of maternal acquisition of genital herpes 
during late pregnancy and prevention of neonatal 
exposure to HSV during delivery. Routine sero-
logic screening of all pregnant women to detect 
HSV is not cost-effective and is not currently 
recommended. During the third trimester, preg-
nant women who do not have a history of genital 
herpes should abstain from sexual contact with 
partners who are known to have herpes. Sero-
logic testing of sexual partners of HSV-suscepti-
ble pregnant women is appropriate, since the 
use of safe-sex practices is increased if these 
women are informed of a partner’s positive HSV 
serologic status.39 The efficacy of suppressive 
antiviral therapy administered to HSV-2-infected 
men to prevent transmission to their susceptible 
pregnant partners is not known.

At the onset of labor, all pregnant women 
should be questioned about symptoms of genital 
herpes and examined for herpetic lesions. If le-
sions are discovered, cesarean delivery should be 
undertaken to reduce the risk of neonatal her-
pes. In a prospective cohort study, cesarean deliv-

The New England Journal of Medicine 
Downloaded from nejm.org at UNIVERSITY OF VERMONT on July 24, 2017. For personal use only. No other uses without permission. 

 Copyright © 2016 Massachusetts Medical Society. All rights reserved. 



n engl j med 375;7 nejm.org August 18, 2016672

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

ery was associated with a significantly lower risk 
of HSV transmission to the neonate than vaginal 
delivery among women who had active shedding 
of HSV at the onset of labor (1.2% vs. 7.7%).17

Many obstetricians recommend suppressive 
therapy with acyclovir or valacyclovir beginning 
at 36 weeks of gestation in women who have a 
history of symptomatic genital herpes.40 Both 
agents appear to be safe, although they are not 
licensed for use in pregnancy.41 Antiviral sup-
pression reduces the frequency of recurrences of 
genital herpes in late pregnancy and thus reduces 
the necessity for cesarean delivery.42 Although 
this approach is presumed to reduce the risk of 
neonatal herpes, studies have not been adequate-
ly powered to reliably assess that outcome.

A r e a s of Uncerta in t y

Candidate vaccines against HSV have been stud-
ied in large-scale clinical trials, but only marginal 
protection has been seen in subgroup popula-
tions.43 The development of preventive and thera-
peutic vaccines against HSV is an area of active 
research.44

Routine serologic screening for HSV is not cur-
rently recommended. However, this subject re-
mains a topic for debate.45-47

Guidelines

Guidelines for the treatment of genital herpes 
have been published by the Centers for Disease 
Control and Prevention22 and by European experts 
in sexually transmitted diseases.48 U.S. and Cana-
dian obstetrical societies have published guide-
lines for the management of genital herpes in 
pregnant women.40,49,50 The recommendations in 
this article are consistent with these guidelines.

Conclusions a nd 
R ecommendations

The woman in the vignette probably has genital 
herpes, as indicated by her history and positive 

HSV-2 serologic status. The duration and source 
of her HSV-2 infection cannot be determined, 
although her seronegative husband can be ex-
cluded as the source. She has noticed symptoms 
only within the past year; however, she could 
have been infected at any time since she became 
sexually active, since initial infection may be 
subclinical.

The frequency of recurrence of genital herpes 
is more consistent with HSV-2 than with HSV-1, 
but both are potential pathogens in this patient. 
Distinguishing between them would require 
further testing with the use of PCR or culture of 
lesions during an outbreak. The patient should 
receive counseling regarding the natural history 
of genital herpes, the risks of transmission, and 
the treatment options. All patients with a diag-
nosis of genital herpes should be offered com-
prehensive screening for other sexually trans-
mitted diseases, including HIV.

To minimize the risk of transmission to her 
HSV-2–seronegative husband, this patient should 
be offered daily suppressive antiviral therapy. 
This therapy reduces the frequency of HSV-2 re-
activation (symptomatic and asymptomatic) and 
reduces the risk of transmission by almost 50%. 
Her husband should use condoms, which will 
provide additional protection. The couple should 
avoid sexual contact while she has a symptom-
atic lesion. They should be informed that risk 
reduction provided by these interventions is not 
absolute, and transmission could still occur. If 
they decide to attempt conception, the patient 
should discuss her history of genital herpes with 
her obstetrician at the prenatal visit.
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