
G
B

G
m
6
l
t
v
i
H
T
i
b
w
a
i
o
p
w
a
p
p
m

*

†

A

2

enital Herpes in Adolescents
eth A. Auslander, PhD*, Frank M. Biro, MD†, and Susan L. Rosenthal, PhD*

Herpes simplex virus (HSV) infections occur commonly among adolescents. Most HSV-2
infections are genital, but genital herpes can be caused by either HSV-1 or HSV-2.
Weighted means were calculated based on published seroprevalence data on adolescents
from the United States and found HSV-1 rates of 53.1 percent for adolescent males and
49.4 percent for adolescent females. The weighted means for HSV-2 was 15 percent for
adolescent females and 12 percent for adolescent males. Most individuals who are infected
with HSV-2 are unaware of their infection. Healthcare providers of adolescents should
consider genital herpes even when an adolescent presents with nonspecific genital symp-
toms. In this article, we review current recommendations for diagnosis and management
and review the psychological sequelae that can be associated with having genital herpes.
Finally, we discuss biomedical interventions that are being developed to help reduce the
epidemic of HSV and the challenges that these interventions face with regard to
implementation.
Semin Pediatr Infect Dis 16:24-30 © 2005 Elsevier Inc. All rights reserved.
l
a
c
o
g
r
H

P
H
I
T
h
f
n
H
r
t

S
T
p
W
a
s
s

enital herpes may present many clinical challenges for
healthcare providers. During the period of adolescence,

any individuals begin to engage in sexual behaviors. In fact,
1 percent of twelfth graders have had sexual intercourse at

east once,1 thus possibly placing them at risk for sexual
ransmission of herpes simplex virus (HSV) type 1 or 2, the
iruses associated with genital herpes. Seroprevalence stud-
es demonstrate that adolescents can become infected with
SV-2 early in adolescence, before reaching 13 years of age.2

he potential consequences of genital herpes go beyond the
mmediate physical and psychological impact and the possi-
ility of transmission to a sexual partner. Those adolescents
ho are infected with HSV type 2 (HSV-2) infection may be

t greater risk for transmission and acquisition of human
mmunodeficiency virus (HIV).3 Furthermore, pregnant ad-
lescents infected with genital HSV (particularly those with a
rimary infection) can transmit infection to the neonate,
hich can lead to serious complications for the neonate, such

s neurologic problems and even death.4-6 Hence, healthcare
roviders need to be able to make an accurate diagnosis and
rovide appropriate treatment and counseling so that further
orbidity and mortality can be avoided.
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In this article, we review the literature on the seropreva-
ence, incidence rates, and risk factors of HSV-1 and HSV-2
mong adolescents and on the physical presentation and psy-
hological sequelae of genital herpes. We then suggest devel-
pmental-specific strategies for assessment and treatment of
enital HSV infection in adolescents and provide information
egarding biomedical interventions for the prevention of
SV.

revalence of
SV-1 and HSV-2

nfections among Adolescents
he seroprevalence of HSV-1 and HSV-2 among adolescents
as been estimated both from samples of adolescents and
rom samples with wider age ranges (eg, 15 to 40�). Fortu-
ately, several of these latter studies provide the HSV-1 and
SV-2 seroprevalence rates within specified adolescent age

anges. Both types of studies are reviewed for the purpose of
his article.

eroprevalence of HSV-1
able 1 presents the data on adolescents from HSV-1 sero-
revalence studies conducted within the United States.
eighted means from these data suggest that 53.1 percent of

dolescent females and 49.4 percent of adolescent males are
eropositive for HSV-1. Rates of HSV-1 seroprevalence out-
ide the United States vary depending on the country. The

owest reported rates are from Spain (39.8% among urban
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Genital herpes in adolescents 25
nd 52.5% among rural adolescents)7 and Sweden (34%
mong adolescent patients from an allergy clinic and 41%
mong upper secondary school students),8,9 and the highest
ate (94.9%) is from rural Uganda.10

HSV-1 rates appear to differ in relation to demographic
haracteristics and sexual history. Research indicates that ad-
lescents from blue-collar families tend to have higher HSV-1
eroprevalence rates than those of adolescents from families
ith higher level occupations.11 In some studies, being of
lack race11,12 was predictive of HSV-1 seropositive status,
hereas in other studies it was not.2,13 An effect of gender (ie,

emales had higher rates of HSV-1 compared with males)11

lso was found in one study but not others.2,12 The conflicting
esults could be attributed to a number of factors, such as
ifferences in the type of sample (eg, university students
ersus patients at a clinic for sexually transmitted diseases
STDs]) and geographical location of the sample (eg, South-
ast versus Midwest). In addition to demographic factors,
arly age of first sexual intercourse, length of time sexually
ctive, and a previous STD history have been associated with
ncreased rates of HSV-1 in adolescents.8,11

able 1 HSV-1 Adolescent Seroprevalence Data in the United

Author Sample/Sett

u, 200222 NHANES III
osenthal, 19972 Teen clinics (positive STD tests) a
tanberry, 200413 Teen clinics (Ohio)
ucato, 200112 Urban STD and community clinics
reinig, 199028 Family planning clinics (Pennsylva
ibson, 199011 University (Southeast US)

eighted average for HSV-1 seroprevalence is 2104/3959, or 53.1
eighted average for HSV-1 seroprevalence is 930/1883, or 49.4%

TD, sexually transmitted diseases.

able 2 HSV-2 Adolescent Seroprevalence Data in the United

Author Sample/Settin

osenthal, 19972 Teen clinics (positive STD tests) and
tanberry, 200413 Teen clinics (Ohio)
ucato, 200112 Urban STD and community clinics (W
reinig, 199028 Family planning clinics (Pennsylvani
rosby, 200320 Pregnant teens (Southeast US)
ook, 200216 Teen alcohol project (Pennsylvania)
uerta, 199662 Juvenile detention health clinic (Cali
oell et al.17 Homeless adolescents (Northwest U

ibson, 199011 University (Southeast US)
ewis, 199921 College (Ohio)

eroprevalence is 445/2949, or 15% overall, for HSV-2 in adolesce
eroprevalence is 131/1118, or 12% overall for HSV-2 in adolescen
TDs, sexually transmitted diseases.

D, standard deviation.
eroprevalence of HSV-2
he seroprevalence of HSV-2 may be rising. Within the
nited States between the late 1970s and early 1990s, a 30
ercent increase was documented among individuals age 12
ears and older. Among 12- to 19-year-old teens, the increase
as much more noticeable in white teens than in black teens,

ncreasing from 0.96 to 4.5 percent. According to the Na-
ional Health and Nutrition Examination Survey III
NHANES III) data, 5.6 percent of individuals who were 12
o 19 years of age tested positive for HSV-2.14

Table 2 depicts adolescent data from other HSV-2 sero-
revalence studies conducted in the United States, many of
hich collected their samples from selected clinic and older

dolescent populations. We chose to include only those stud-
es that provided seroprevalence data broken down by gen-
er because of the differences in HSV-2 seroprevalence across
enders.2,12,15-17 When we calculated weighted means from
hese data, we found the overall HSV-2 seroprevalence to be
5 percent for adolescent females and 12 percent for adoles-
ent males.

HSV-2 seroprevalence studies have been conducted in

s

Age
Range
(yrs)

Seroprevalence
(by Gender)

Females Males

12-19 753/1325 609/1071
corps site (Ohio) 12-22 164/265 74/134

12-16 77/174
hington) 14-19 112/243 73/138

17-20 747/1435
18-23 251/517 174/540

dolescent females.
olescent males.

s

Mean
Age/Age

Range
(yrs)

Seroprevalence
(by Gender)

Females Males

orps site (Ohio) 12-22 36/237 10/129
12-16 24/127

gton) 14-19 41/243 6/138
17-20 143/1435

17.8 (SD � 1.6) 27/127
14-21 18/120 0/120

) 13-18 8/41 14/94
Females � 13-20 25/217 17/319
Males � 14-20

18-19 94/306 84/318
18-25 29/96

ales.
s.
State

ing

nd job

(Was
nia)

% for a
for ad
State

g

Job c

ashin
a)

fornia
S)

nt fem
t male
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26 B. Auslander, F.M. Biro, and S.L. Rosenthal
ther North American countries and European countries.
mong a randomized selection of students from Mexico, the
SV-2 seroprevalence was 5.7 percent.15 In Sweden, only 1
ercent of female health care students from an upper second-
ry school tested positive for HSV-28 and in Spain, 5 percent
f students, ages 14 to 17 years, were seropositive for HSV-2.7

mong blood samples from persons in England and Wales,
ge 16 to 19, 2 percent of males and 3 percent of females were
SV-2 seropositive.18 In contrast, rates in Africa are quite
igh. For example, the seroprevalence of HSV-2 in Uganda
as 34 percent among 15- to 19-year-olds.10

Many studies have found variables of both demographic and
exual history related to the presence of infection with HSV-2.
s mentioned above, female adolescents are more likely than are
ale adolescents to be infected with HSV-2.2,12,15-17 HSV-2

eroprevalence rates are higher among black than white adoles-
ents.2,11,12,19 The overall seroprevalence in a population obvi-
usly increases with age, but very young adolescents can be
nfected.2 In fact, in one study, younger age was associated with
n increased likelihood of acquiring HSV-2 infection.15 Sexual
istory variables which have been associated with HSV-2 infec-
ion include an early age of first intercourse, higher number of
ifetime partners, infrequent use of condoms, history of a sexu-
lly transmitted disease, homosexual intercourse, and commer-
ial sex work.2,11,15,19-21 In some populations, however, having
ven one lifetime partner could place a person at high risk for
cquiring HSV-2 infection. In populations in which the preva-
ence of HSV-2 in the partner pool is high, sexual behaviors may
e less relevant.15,21

Adolescents/young adults with a history of alcohol16 or
ocaine use19 have higher rates of HSV-2 infection, perhaps
ecause adolescents who engage in substance use also engage

n other risk behaviors (problem behavior syndrome) or be-
ause substance use diminishes judgment, leading to the en-
agement of high-risk sexual behaviors. Most of the research
tudies in this area are designed only to establish correlation
etween substance abuse and sexual behaviors, not causality.
egardless of whether the relationship is causal or correla-

ional, adolescents engaging in any high-risk behaviors
hould be considered at risk for herpes infections and coun-
eled accordingly.

ncidence of HSV-1
nd HSV-2 among Adolescents

he incidence of HSV infections in adolescents is somewhat
ifficult to determine given that many infections are asymp-
omatic or go unrecognized.12,22-24 Data on attack rates or
ncidence of HSV-1 in adolescents are limited. A recent study
xamining an urban adolescent female population followed
ver the course of 3 years found an HSV-1 attack rate of
.2 per 100 person-years.13 In another study conducted in
weden over the course of a 2-year period, 5 percent of the
irls (age range 15 to 17 years at the start of the study),
egardless of sexual experience, seroconverted to HSV-1.8

hese new infections could be either genital or oral HSV-1.

With regard to HSV-2, researchers have established attack h
ates and incidence in different populations studied over the
ourse of different lengths of time. In the same cohort of
rban adolescent girls mentioned above, the attack rate of
SV-2 infection among the sexually experienced girls was
.4 per 100 person-years.13 In Sweden, the yearly incidence
ate of HSV-2 in a prospective evaluation was 5 per 1000 in
emales aged 13 to 18 years and 24 per 1000 in females aged
7 to 22 years.25 In a second study conducted in Sweden over
he course of a 2-year period, 1 percent of sexually experi-
nced female adolescents (age range 15 to 17 years at start of
tudy) seroconverted to HSV-2.8 Using mathematical model-
ng, the incidence rate of HSV-2 infection in the United
tates, based on the Second National Health and Nutrition
xamination Survey (NHANES II) and the Third National
ealth and Nutrition Examination Survey (NHANES III),
as calculated to be increasing between 1970 to 1985.26 For

xample, the estimates for males (aged 12 to 19 years) in-
reased from 4.2 per 1000 before 1970 to 7.7 per 1000 in
985 and for females (aged 12 to 19 years) 7.9 per 1000 in
970 to 13.8 per 1000 in 1985.26 Two studies estimated the

ncidence for individuals from other countries. The first,
rom Uganda, found an incident rate of 16.7 per 1000, based
n a combined adolescent and adult sample.10 The second
tudy, which included pregnant adolescents and adults,
ound an incidence rate of 2.4 per 1000 Asian women from
n Indian subcontinent and from Africa, 5 per 1000 white
omen from the British Isles, and 20 per 1000 black women

rom Africa, the British Isles, and the Caribbean.27

Preexisting HSV-1 results in a decreased likelihood of be-
ng symptomatic with HSV-2 infection18,22,28,29 and may well
rovide a protective effect against incident HSV-2 infection.
everal studies have found that individuals, especially fe-
ales, infected with HSV-1 are less likely to get infected with
SV-2.13,24,28,30 However, some studies have found no re-
uced rate of infection of HSV-2 in persons infected with
SV-1.22,29,31 The studies that have found a protective effect
f HSV-1 on HSV-2 infection have either conducted the anal-
ses with female-only populations or controlled for gender in
he analyses. In two of the studies that did not find a relation-
hip,22,29 gender-specific effects of HSV-1 on HSV-2 were not
valuated. Therefore, HSV-1 possibly provides a protective
ffect for HSV-2 in females but not males. Brown and co-
orkers31 may not have found a protective effect of HSV-1 on
SV-2 in their sample of pregnant women because of possi-
le immune factors that come into play during pregnancy. In
ummary, future studies will need to take into account some
f these potential mediating factors (eg, gender, pregnancy,
ocation of HSV-1 infection) when designing studies so that
he relationship between HSV-1 and HSV-2 can be clarified.

linical
resentation of Genital Herpes
ost individuals with antibodies to HSV are not aware of

heir status.12,20,22 Some of these individuals have had symp-
oms that they have not recognized as being those of genital

erpes (ie, nonspecific genitourinary tract symptoms, such as
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Genital herpes in adolescents 27
tching), and other individuals are truly asymptomatic. In an
dult study, asymptomatic female patients were counseled to
ecognize symptoms. The results indicated that subsequent
o the intervention, 50 percent of the women reported symp-
oms of genital herpes, suggesting that they could be taught
o recognize symptoms.29 Whether adolescents can be taught
o recognize symptoms is unclear. Adolescents possibly have
ore difficulty recognizing genital symptoms, because they
ay be less experienced and less comfortable with their de-

eloping bodies, specifically their genital areas.
Among individuals with genital herpes symptoms, no ev-

dence has shown that the symptoms present differently in
dolescents than in adults. Individuals experiencing their
rst episode of genital herpes may have systemic symptoms,
uch as fever and headache, as well as genitourinary symp-
oms, such as painful ulcerations or blisters, itching, and
ysuria. Systemic symptoms present early, followed by le-
ions, which form over the course of the first week of illness
nd typically resolve in the next week or two.32

Many, but not all, patients with genital herpes experience
ecurrences,33 but fortunately recurrences tend to decrease in
requency over time.34 Genital lesions may vary in number
ie, 1 to 20) and may last an average of 6 to 10 days. Symp-
oms tend to be milder, with fewer lesions, than at the first
pisode.32 Why some patients have recurrences but others do
ot is not known, but research has identified some potential
ontributing factors. For instance, individuals infected with
enital HSV-2 appear to be more likely than individuals with
enital HSV-1 to experience recurrences.32,33 Men tend to
xperience more recurrences than do women (ie, median of 5
ersus 4),33 but women tend to have more painful recur-
ences than those of men.32 Recurrences tend to occur more
requently when acquisition of genital herpes occurs at a
ounger age.34 Finally, recurrences may occur more fre-
uently in patients who experienced prolonged primary in-
ections.32 Hypothesized triggers of recurrences may include
adiation or exposure to sun, skin irritation, surgical trauma,
nd psychological stress.35

Studies on HSV transmission/viral shedding have been
onducted with adult populations but, to our knowledge,
ave not been performed with adolescent populations. Ac-
ording to the adult literature, viral shedding takes place over
he course of approximately 12 days during first episodes and
pproximately 4 days during untreated recurrences. Viral
hedding can occur in the absence of symptoms, and thus,
ransmission of HSV also can occur in the absence of symp-
oms.32

sychological
mpact of Genital Herpes
he potential psychological impact of receiving a diagnosis of
enital herpes frequently is discussed; however, little is
nown about how adolescents will respond over the course
f time and which adolescents will adjust well and which will
o poorly. Studies with adults have shown that some expe-

ience anxiety, depression, anger, and lowered self-es- a
eem,36,37 but certainly many individuals adjust after accept-
ng the initial diagnosis. The adolescent’s previous level of
sychosexual or psychological functioning may be critical,38

s may the strategies he or she uses to cope with the diagno-
is. One strategy used commonly by adolescents to cope with
cquisition of an STD is wishful thinking.39 Within the adult
iterature, this method of coping and self-blame in response
o receiving a diagnosis of genital herpes is associated with
sychological maladjustment.40

iagnosis and
reatment of Genital Herpes
hen an adolescent presents with genital symptoms, a com-

lete sexual history should be obtained and appropriate lab-
ratory tests should be performed. Healthcare providers
hould ask the adolescent direct questions about his/her spe-
ific sexual behaviors (eg, kissing, masturbation with part-
ers, oral sex, vaginal intercourse, anal sex, sexual behaviors
ith the same sex) in a nonjudgmental, accepting manner.
egardless of whether the symptoms are typical or atypical

or genital herpes, the current recommendation is that labo-
atory evaluation, such as culture or polymerase chain reac-
ion, be performed, rather than relying on clinical impression
lone.41

Type-specific serological testing may help distinguish
hether the symptoms result from HSV-2 or HSV-1. Trans-
ission occurs through either genital-genital or oral-genital

ontact. In the United States, the more common cause of
rst-episode genital herpes is HSV-2, whereas in some Euro-
ean countries, the more common cause is HSV-1.42 For

nstance, in two studies of patients with STDs in Seattle,
pproximately 20 percent of first-episode genital herpes
ases were caused by HSV-1,34,43 whereas in Sweden, almost
alf of first-episode genital herpes cases resulted from HSV-
.44 However, because recurrences are more common with
SV-2 than HSV-1,34,43 most genital herpes cases are caused
y HSV-2. Why differences exist across countries with regard
o first-episode disease is unclear, but some researchers have
uggested that the difference can be attributed to the varying
exual practices or differing rates of childhood-acquired
SV-1.42,45

Before testing an adolescent for HSV, the healthcare pro-
ider should ask the adolescent what he/she might think and
eel about having a positive diagnosis for genital herpes. This
eedback provides the healthcare provider information about
ow prepared the adolescent is to hear that he/she has genital
erpes. If the HSV test is negative, counseling about safe-sex
ehaviors still should be discussed.46 If a genital herpes diag-
osis is confirmed, the provider will need to provide further
ducation and counseling as well as treatment. Because in-
ormation given at the first visit will be forgotten as the ado-
escent absorbs the initial diagnosis, additional counseling
hould be provided during subsequent multiple visits.

When addressing the adolescent’s needs, one should re-
ember that not all adolescents have the ability to think
bstractly and that they vary considerably in their sexual
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28 B. Auslander, F.M. Biro, and S.L. Rosenthal
xperience. Therefore, healthcare providers may find that
roviding information in a very basic, concrete manner is
elpful. Referrals to adolescent-specific materials, brochures,
nd web pages also may be useful.47

With regard to the content of the education/counseling
iven after the diagnosis has been established, healthcare
roviders should educate the adolescent about the course of
he disease (eg, recurrent episodes) and the risk of transmis-
ion. Decisions about when to use antiviral medications for
uppression should be discussed in the context of the ado-
escent’s life. Although the concept of asymptomatic shed-
ing and contagion may be particularly difficult for the ado-

escent to understand, he or she should be advised of it. As
ith adults, adolescents may benefit from being given help in
eciding how and when to tell partners. They should be
ncouraged to avoid engaging in sexual activity when lesions
nd other symptoms are present. Adolescents should be in-
ormed that latex condoms, if used consistently and cor-
ectly, have been shown to prevent transmission of HSV-2
nfection at least in females.48,49 Whether to tell parents and
riends will be another important discussion. Adolescents
ave the right to confidential care for STDs in the United
tates,50 but many of them choose to tell their parents and
nd that their parents are supportive. The healthcare pro-
ider can help the adolescent make a decision about what is
ight for him or her. For those adolescents who choose not to
ell their parents, the provider can help make sure that con-
dentiality is protected throughout the treatment process
eg, where to keep medication so that parents do not find it).
creening for other STD infections should be offered. At a
ater visit, the provider should discuss with the adolescent
he link between HIV and HSV.47,49

Antiviral treatment can be offered for abortive therapy (ie,
roviding therapy when prodromal symptoms first develop)
r prophylactic therapy (ie, suppressive therapy to help re-
uce recurrences, viral shedding, and transmission). The rec-
mmended antiviral therapy for first-episode genital herpes
s acyclovir (400 mg orally 3 times a day for 7 to 10 days or
00 mg orally 5 times a day for 7 to 10 days), famciclovir
250 mg orally 3 times a day for 7 to 10 days) or valacyclovir
1 g orally 2 times a day for 7 to 10 days). One advantage of
he valacyclovir is that it needs to be taken only twice a day
nd, as such, the adolescent does not have to take it during
chool hours. Episodic therapy should be given within 24
ours of onset of symptoms (ie, lesions or prodromal symp-
oms). The recommended regimens for episodic therapy are
cyclovir (400 mg orally 3 times a day for 5 days or 200 mg
rally, 200 mg orally 5 times a day for 5 days), famciclovir
125 mg orally 2 times a day for 5 days), or valacyclovir (500
g orally 2 times a day for 3 to 5 days or 1 g a day for 5 days).

uppressive therapy recommended regimens are acyclovir
400 mg orally twice a day), famciclovir (250 mg orally 2
imes a day), or valacyclovir (500 mg orally 1 time a day or 1 g
rally 1 time a day).49 In addition to antiviral treatment, other
elpful strategies to reduce pain and discomfort, such as
aking analgesics, using topical anesthetics, and wearing

oose clothing, should be suggested.47 t
he Future: Serological
creening and Vaccines
any individuals mistakenly believe that screening for her-

es is included in their STD evaluations.51 However, only
ecently have routine serological screening tests become
ommercially available. At the present time, universal screen-
ng is not recommended. According to recent guidelines,
SV-2 screening should be offered to individuals who
resent with another STD or HIV or who have an HSV-2-

nfected partner. In those cases, no reason exists to exclude
dolescents from screening.46

The benefits of screening include the identification of in-
ividuals with asymptomatic infections who then could be
reated or counseled to reduce transmission.52,53 The disad-
antages include the costs involved in screening, the risk of
alse-positive results in populations with a low prevalence,
nd concerns that it will cause undo psychosocial distress.
lthough individuals who screen positive experience a vari-
ty of emotional responses, such as surprise, sadness, and
elief, and may have concerns about transmission to others,54

esearch has found that asymptomatic individuals with pos-
tive screening tests do not show adverse psychological ef-
ects over the course of 3- and 6-month periods.55

Whether an adolescent can use the information from a
ositive serological test to reduce their risk of transmitting
SV to others or of acquiring HIV is unclear. In other words,
ill an asymptomatic adolescent use condoms consistently if
e/she is not already doing so and/or willing to take antiviral
edication for suppression?56 Further research is needed to

nswer these questions.
Another prevention option, which is likely to be available

n the future, is vaccines.57 Vaccines are in phase III clinical
rials, and evidence indicates that parents and adolescents/
oung adults will be accepting of vaccines for STDs.58-60 This
opic is covered in more detail in the article in this issue by
upp and colleagues.61

onclusion
he diagnosis of a genital HSV infection in an adolescent can
resent a significant challenge for the adolescent and his/her
ealthcare provider. It requires sensitively managing sexual-

ty, addressing needs for confidentiality, and providing guid-
nce regarding symptomatic relief of what can be an ex-
remely painful but very private disease. In addition, it
equires the adolescent to consider making behavioral
hanges (consistent condom use) for a disease that they can-
ot see and would prefer to forget they have acquired. It is a

ifelong infection, which may require disclosure to individu-
ls (ie, partners) whose opinion of the adolescent may matter
reatly to them. Thus, it is incumbent on the healthcare pro-
ider to be knowledgeable about the disease prevalence and
urrent diagnostic and treatment guidelines, to be comfort-
ble discussing sexuality with adolescents (and their par-
nts), and to have and take the time to anticipate and address

he adolescent’s concerns. However, with appropriate man-
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gement, genital herpes is a manageable disease, with which
ost individuals cope quite well. As future tools for preven-

ion (eg, serological screening, antiviral treatment, and vac-
ines) become available or are better understood, it will be
ncumbent on professionals to evaluate their specific use in
n adolescent population.
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