
Herpes Simplex Viruses 1 and 2
Daniel Ruderfer, MD,* Leonard R. Krilov, MD*†

*Department of Pediatrics, Children’s Medical Center, Winthrop University Hospital, Mineola, NY
†Department of Pediatrics, State University of New York at Stony Brook School of Medicine, Stony Brook, NY

Two ubiquitousmembers of the 9-member human herpesvirus (HHV) family are

herpes simplex virus (HSV) 1 and 2, which belong to the a-herpesvirus subfamily.

The common sites of their clinical presentation are the oral and genital muco-

cutaneous areas, and both viruses can infect nerve cells and remain dormant for

the long term in the sensory ganglia. Classic lesions initially appear as fluid-filled

vesicles, which later become pustular and ultimately dry out and crust over.

However, most infected individuals do not have any clinical manifestation either

at the time of initial acquisition or during episodes of reactivation. The host’s

immune status has a strong influence on disease severity, as doeswhether infection

is primary or recurrent. Recognizing the wide variety of clinical presentations, as

well as knowledge of course progression, is invaluable for patientmanagement and

family counseling.

Both forms of HSV can infect either oral or genital mucocutaneous sites, with

HSV-1 predominately infecting oral sites andHSV-2mainly infecting genital sites.

Even in persons initially infected at both oral and genital sites with HSV-1 or

HSV-2, HSV-1 is more likely to recur at oral sites, and HSV-2 reactivates more

frequently in the genital areas.HSV infection can become invasive, causing severe

disease, but this is uncommon and may represent a state of immunodeficiency.

Polymerase chain reaction (PCR) is considerably more sensitive than is culture of

vesicular fluid for detection of HSV on mucosal surfaces. The sensitivity of viral

culture decreases as lesions heal. For patients who have no active lesions but

a history of genital ulcers, diagnosis must rely on serologic testing.

Even asymptomatic persons experiencing primary or recurrent infection re-

lease HSV-1 and HSV-2 virions into their oral or genital secretions, and this viral

shedding in the absence of symptoms accounts for most transmission to

susceptible contacts, who themselves may remain asymptomatic. Close inter-

personal contact is generally required for transfer of the virus, with damaged

skin (as from eczema) or mucous membrane exposure enhancing the risk of

transmission.

Gingivostomatitis is one of the most prevalent manifestations of primary

infection. Initial symptoms frequently include fever and irritability, with sub-

sequent development of vesicular lesions around the lips, gingiva, anterior

tongue, and anterior palate. The gingiva become intensely erythematous, edem-

atous, and friable with bleeding. Small yellow ulcerations with red halos may also

be seen on the buccal mucosa and gingiva (Figure 1). Anorexia, likely from local

sensitivity, often accompanies the oral lesions. Copious drooling, foul breath, and

dehydration may manifest in young children. Symptoms vary from mild to

moderate in severity and can last from 5 to 14 days.

Clinicians should differentiate gingivostomatitis from herpangina, an entero-

viral infection that usually presents with posterior pharyngeal ulcers. Herpangina
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has a more rapid onset than HSV infection, has a shorter

duration, and is seasonal, occurring mainly in the summer.

AlthoughHSVgingivostomatitis can spread to a hand by the

autoinoculation of a digit causing a whitlow, enteroviral

hand-foot-mouth disease has a wider distribution, with vesic-

ular lesions distally on all extremities.

A herpetic whitlow, caused by either HSV-1 or HSV-2,

usually involves a finger or thumb but can rarely involve the

palm. It presents as a painful, erythematous and swollen

lesion often on the distal phalanx (Figure 2). The whitlow

may resemble a paronychia, appearing white from necrotic

epithelial cells; however, it does not contain pus, and inci-

sion and drainage are not indicated andmay exacerbate local

spread. Transmission of virus to cause a whitlow can occur

in a number of different ways: autoinoculation from her-

petic gingivostomatitis (risk increased with cuticle damage

from finger biting), an adult with oralHSV-1 kissing a child’s

finger, sexual activity in the presence of genital disease

(usually HSV-2), and, for health care professionals, examina-

tion of oral cavities without gloves. Untreated, whitlows grad-

ually heal in 2 to 3 weeks, although recurrence is possible.

Another complication ofHSVinfection, usuallyHSV-1, is

eczema herpeticum (also known as Kaposi varicelliform

eruption). It is characterized by extensive cutaneous involve-

ment of vesicular lesions over skin made vulnerable by

atopic dermatitis, burns, or the use of a topical immuno-

suppressant, such as a calcineurin inhibitor (Figure 3). The

infection can be severe and occasionally even fatal, but most

cases resolvewithout specific therapy, and scarring is unusual.

Bacterial superinfectionwith Streptococcus pyogenes or Staph-

ylococcus aureus should be treated with appropriate oral or

intravenous (IV) antimicrobial therapy.

Other HSV skin manifestations can be seen in wrestlers

(herpes gladiatorum) and rugby players (herpes rugbeiorum

or scrum pox). Infection most commonly occurs by saliva

contaminated with HSV spreading onto the abraded skin of

an opposing player.

Primary genitalHSVinfection is rare in infants and children

but when present should raise concern about sexual abuse. It is

also important to identify the type ofHSV becauseHSV-1 is less

likely thanHSV-2 to recur.GenitalHSVmore commonly affects

sexually active adolescents. Although many patients are not

immediately aware of their exposure, careful history may reveal

recent exposure to a sexual partner with recurrent genital

herpes. Systemic symptoms such as fever and malaise may

occur, but localized genital symptoms are more frequent and

may manifest as severe pain, itching, dysuria, vaginal or

urethral discharge and tender inguinal adenopathy. Lesions

begin as vesicles or pustules, progress to wet ulcers, and then

progress to healing ulcers with or without crust that usually

resolve in 2 to 3 weeks.

Reactivation of latent HSV results in localized recurrences

at or near the site of initial infection. In immunocompetent

Figure 1. Herpes simplex stomatitis. Reprinted with permission from
Pickering LK, Baker CJ, Kimberlin DW, Long SS, eds. Red Book: 2012 Report
of the Committee on Infectious Diseases. 29th ed. Elk Grove Village, IL:
American Academy of Pediatrics; 2012:398–408.

Figure 2. Herpetic whitlow. Reprinted with permission from � Martin
Myers, MD.

Figure 3. Eczema herpeticum. Reprinted with permission from Pickering
LK, Baker CJ, Kimberlin DW, Long SS, eds. Red Book: 2012 Report of the
Committee on Infectious Diseases. 29th ed. Elk Grove Village, IL: American
Academy of Pediatrics; 2012:398–408.
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patients, symptomatic recurrences are less severe than pri-

mary infection. Fever, sunlight, local trauma, menses, and

emotional stress are all recognized triggers of recurrence.

With HSV-1, because the mouth is the major site of primary

infection, labial and perioral lesions (cold sores) are seenmost

commonly. Many patients report a prodrome of localized

burning along with stinging or itching before the eruption of

grouped vesicles. Although fever and systemic symptoms are

absent, regional lymph nodes may be enlarged and tender.

Ocular HSV infections may manifest as keratitis, acute

retinal necrosis, conjunctivitis, blepharitis, or chorioretinitis.

HSV-1 keratitis is a leading cause of corneal blindness in

industrialized nations. Signs and symptoms may include

preauricular lymphadenopathy, eye pain, corneal injection,

discharge, and visual blurring. Consultation with an ophthal-

mologist is advisable because ocular disease usually requires

aggressive local and systemic therapy.

Viral encephalitis is themost severe consequence ofHSV

infection in an otherwise healthy host. Usually, HSV-1 is the

pathogen, and when an ascending infection reaches paren-

chymal cells in the brain, it replicates efficiently and induces

widespread hemorrhagic necrosis and vascular compro-

mise. Initial clinical findings include alteration of mental

status, memory loss, personality changes, fever, dysphasia,

and seizures. Case fatality without treatment has been

reported at approximately 70%, and survivors often have

severe neurologic sequelae. Electroencephalographic find-

ings consistent with HSV encephalitis demonstrate a typical

pattern of periodic focal spikes against slow background

activity, with a poorer prognosis when bilateral. Neuroimag-

ing studies often reveal temporal lobe involvement (Figure 4).

HSV encephalitis should be differentiated from HSV

aseptic meningitis, which commonly occurs with primary

genital HSV-2 infections and has markedly less morbidity

and mortality than encephalitis. Classic meningeal symp-

toms (headache, photophobia, and stiff neck) can appear

before or shortly after genital lesions are noted. HSVmay be

confirmed by PCR testing of the CSF fluid.HSV, particularly

HSV-2, is also the major agent responsible for benign

recurrent lymphocytic meningitis, also known as Mollaret

meningitis.

Ninety-five percent of neonatal HSV disease is acquired

perinatally, with the other 5% being intrauterine infection.

Neonatal infection manifests in 3 general patterns: (1) dis-

seminated disease, which can involve the liver, lungs, brain,

and adrenal glands; 2) central nervous system (CNS) disease;

and 3) limited disease, involving the skin, eye, and/or mouth.

Disseminated disease (25% of perinatal infection) usu-

ally presents as viral sepsis characterized by respiratory

failure, pneumonitis, hepatitis, CNS involvement, and dis-

seminated intravascular coagulation. Patients experiencing

lethargy and severe hepatitis are at highest risk of death.

Because 20% of neonates with disseminated disease do not

have cutaneous vesicles at any point during their illness,

a high index of suspicion is needed to make the diagnosis

when vesicles are absent. PCR testing of serum and CSF can

confirm HSV infection.

CNS disease accounts for approximately 30% of cases

and may present with focal or generalized seizures, bulging

fontanelle, lethargy, irritability, poor feeding, and tempera-

ture instability. Associated cutaneous vesicles occur in 60%

to 70%of patients at some point during the illness.Mortality

is associated with prematurity and seizures and usually

results from severe cerebral destruction. Infants with the

skin, eye, and/or mouth pattern of disease account for 45%

of neonatal HSV infections, and 80% to 85% of affected

patients have cutaneous vesicles that help identify HSV as

the underlying pathogen.

With the increase in acquired immunodeficiency states

(from intensive chemotherapy regimens for malignant

tumors, bone marrow or organ transplantation, and HIV

infection), the prevalence of severe HSV infection is also

increasing in frequency. Themost commonmanifestation

is a local, chronic, often extensive cutaneous or mucocu-

taneous infection. Less common is infection that involves

a single organ (esophagitis, colitis, or pneumonitis). Wide-

spread dissemination, involving distant areas of skin, visceral

organs, and the CNS, is the most serious manifestation of

Figure 4. Herpes simplex encephalitis with temporal lobe changes.
Reprinted with permission from Pickering LK, Baker CJ, Kimberlin DW,
Long SS, eds. Red Book: 2012 Report of the Committee on Infectious
Diseases. 29th ed. Elk Grove Village, IL: American Academy of Pediatrics;
2012:398–408.
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HSVinfection in immunocompromised patients, and because

of their high risk for morbidity and mortality, they all should

receive systemic treatment with acyclovir.

No available treatment eradicates HSV, but antiviral

agents can control the symptoms and signs of infection.

Current available medications include acyclovir, valacyclovir,

and famciclovir (Table). Most patients experiencing a first

episode of HSV infection, particularly HSV-2 genital

infection, should receive antiviral therapy because symp-

toms can be severe and prolonged.

Severe cutaneous manifestation of eczema herpeticum

should be treated with IV acyclovir to help limit spread and

to prevent ocular involvement. With its progressive nature

and potential for causing visual loss, HSV keratitis should

be immediately evaluated by an ophthalmologist. Topical

preparations (1% trifluridine, 0.1% iododeoxyuridine, or 3%

TABLE. Recommended Therapy for HSV Indicationsa

GENERIC (TRADE NAME) INDICATION ROUTE AGE USUAL RECOMMENDED DOSAGE

Acyclovir (Zovirax)b,c Neonatal HSV
infection

IV Birth to 3 mo 60 mg/kg per day in
3 divided doses for
14–21 days

HSV encephalitis IV ‡3 mo
to 12 y

30–45 mg/kg per day in
3 divided doses for 14–21 days;
FDA-approved dose for this
indication and age range is 60 mg/kg
per day in 3 divided doses (increased
risk of nephrotoxicity)d

IV ‡12 y 30 mg/kg per day in 3 divided
doses for 14–21 days

HSV infection in
immunocompromised
host (localized,
progressive, or
disseminated)

IV All ages 30 mg/kg per day in 3 divided
doses for 7–14 days

Oral ‡2 y 1,000 mg/d in 3–5 divided doses
for 7–14 days

Genital HSV infection:
first episode

Oral ‡12 y 1,000–1,200 mg/d in 3–5 divided doses
for 7–10 days

Oral pediatric dose: 40–80 mg/kg
per day divided in 3–4 doses for
5–10 days (maximum 1.0 g/d)

IV ‡12 y 15 mg/kg per day in 3 divided doses
for 5–7 days

Genital HSV infection:
recurrence

Oral ‡12 y 1,000 mg in 5 divided doses for 5 days,
1600 mg in 2 divided doses for 5 days,
or 2,400 mg in 3 divided doses for 2 days

Valacyclovir (Valtrex) Recurrent herpes labialis Oral ‡12 y 4 g/day in 2 divided doses for 1 day

Trifluridine, iododeoxyuridine,
vidarabine

Keratoconjunctivitis Ophthalmic drops All ages Consultation with ophthalmologist
should be sought

FDA¼Food and Drug Administration; HSV¼herpes simplex virus; IV¼intravenous.
aAdapted from Table 4.8, Pickering LK, Baker CJ, Kimberlin DW, Long SS, eds. Red Book: 2012 Report of the Committee on Infectious Diseases. 29th ed. Elk
Grove Village, IL: American Academy of Pediatrics; 2012: 841-847.
bOral dosage of acyclovir in children should not exceed 80 mg/kg per day (3,200 mg/d). Acyclovir doses listed in this table are based on clinical trials and
clinical experience and may not be identical to doses approved by the US FDA.
cDose should be decreased in patients with impaired renal function.
dMonitor for nephrotoxic effects and neurologic irritation. Consider involving an infectious diseases or pharmacology specialist if weight-based dosing
exceeds 800 mg per dose or if being administered with other nephrotoxic medications.
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vidarabine) have beneficial effects on HSV keratitis and on

more superficial ocular infections, such as conjunctivitis

and blepharitis. Oral acyclovir may be added with severe

disease or when topical antiviral treatment fails.

A large study found that oral HSV symptoms resolved

more rapidlywith a 10-day course of oral acyclovir (600mg/m2

4 times a day vs placebo). Differences included overall

decreased drooling and gum swelling, improved speed of

healing for intraoral lesions, and reduced appearance of

new lesions and viral shedding in saliva. Topical therapies

have limited efficacy, and their use is discouraged. With

recurrent oral lesions (herpes labialis), suppressive therapy

initiated at the onset of symptoms with a short course of

high-dose valacyclovir or famciclovir significantly reduces

time to healing and expedites resolution of pain and tender-

ness compared with placebo.

Oral therapy with acyclovir has therapeutic effects on

both primary and recurrent HSV genital infection. Benefit

is best achieved with early intervention. In patients with

primary genital infection, acyclovir at a dose of 200mg 5 times

a day for 5 to 10 days significantly reduces viral shedding,

lesion formation after 48 hours, duration of lesions, and

severity of symptoms. Similar results have been achieved

in adult patients with recurrent HSV genital infection using

early intervention with oral acyclovir at a dose of 200 mg 5

times a day for 5 days. Use of suppressive therapy may be

guided by the patient’s preference (tolerance of recurrences)

rather than by the specific number or frequency of recurrences.

The recommended therapy for HSV encephalitis is IV

acyclovir for 14 to 21 days or longer. For optimal outcome,

affected patients should receive intensive care, with special

attention to seizure control, fluid management (to prevent

overhydration), and monitoring of intracranial pressure. The

use of corticosteroids is common but remains controversial.

Infants receiving antiviral therapy with IV acyclovir for

disseminated HSV disease have their 12-month mortality

reduced from 85% to 30%, with nearly 85% of survivors

having normal neurologic development.

The prevention of HSV infection poses particular diffi-

culties because the virus is ubiquitous and its shedding is

frequently asymptomatic. Immunosuppressed patients and

neonates are at highest risk of serious infection, and ex-

treme caution should be taken to prevent exposure to them.

Appropriate use of gloves and hand washing by all health

care personnel who come in contact with potentially infected

body secretions or rashes is an obvious intervention to decrease

the nosocomial spread of HSV. Condoms may diminish the

passage of HSV-2 and should be routinely recommended to

sexually active patients. Antiviral agents may also be con-

sidered to prevent asymptomatic shedding of HSV-2 that

might lead to infection of a sexual partner.

COMMENT:HSV-1 and HSV-2 are members of the HHV

family, and several of their siblings are also important players

in the arena of pediatric infectious diseases. HHV-3 is the

varicella-zoster virus, responsible, of course, for chicken pox

and shingles. Infections with HHV-6 and HHV-7 are ubiq-

uitous and cause not only nondescript febrile illnesses in

young children but also the familiar rash of roseola or

exanthem subitum; they are, in particular, the viruses most

commonly associated with febrile seizures, especially in

children between ages 6 and 18 months. HHV-8 is probably

the nastiest member of the family, the causative agent of

Kaposi sarcoma and at least some cases of themultifocal form

of Castleman disease. In the United States, we rarely see

Kaposi sarcoma in children, but when we do it is almost

exclusively in patients immunosuppressed after organ trans-

plantation or from AIDS. However, in equatorial Africa,

Kaposi sarcoma is endemic and often affects children with

normal immune systems in the first decade after birth.

– Henry M. Adam, MD
Editor, In Brief

Parent Resources from the AAP at HealthyChildren.org
• http://www.healthychildren.org/English/health-issues/conditions/skin/Pages/Herpes-Simplex-Virus-Cold-Sores.aspx

• Spanish: http://www.healthychildren.org/spanish/health-issues/conditions/skin/paginas/herpes-simplex-virus-cold-sores.aspx

• http://www.healthychildren.org/English/health-issues/conditions/sexually-transmitted/Pages/Types-of-Sexually-Transmitted-Infections.aspx

• Spanish: http://www.healthychildren.org/spanish/health-issues/conditions/sexually-transmitted/paginas/types-of-sexually-transmitted-
infections.aspx
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