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KEY POINTS

� Viral skin diseases range from simple superficial exanthems to complex systemic dis-
eases affecting people of all ages.

� Although not always diagnostic, the characteristic morphology, distribution, configuration,
and course of the cutaneous eruptions are key components to the classification and diag-
nosis of viral exanthems.

� Careful assessment of infectious contacts, immunization status, and aspects of the phys-
ical examination are of considerable importance.

� Most viral exanthems are self-limited.

� Treatment, when warranted, is based on the patient’s comorbidities, the extent, location,
progression of the infection, and the likelihood of severe sequelae.
MEASLES (RUBEOLA)

The first scientific account of measles, differentiating it from other exanthems, is
credited to the Persian physician, Muhammad Rhazes, around 900 AD.1 It belongs
to the paramyxoviridae family of the genus morbillivirus.1 Measles is one of the 8 viral
childhood exanthems. It is a highly contagious airborne disease that gains entry by the
respiratory mucosa or conjunctiva. After an incubation period of approximately
10 days, patients begin to experience flulike symptoms with high-grade temperatures,
cough, coryza, and conjunctivitis and then subsequently develop Koplik spots fol-
lowed by a distinct maculopapular rash, beginning on the face and spreading cepha-
locaudally.1 Although vaccination has significantly decreased the incidence of
measles in developed countries, it is still prevalent in underdeveloped nations. Unsub-
stantiated claims suggesting that autism was linked to the measles vaccine has
resulted in reduced rates of vaccination and, as a result, a resurgence of measles,
mainly in unvaccinated children linked either directly or indirectly to international
travel.
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MANAGEMENT STRATEGIES
Management Goals

Measles are self-limiting, typically lasting 10 to 12 days.2 Mainstays of treatment are
supportive measures, good hydration, and primary prevention via vaccination.

Treatment Strategies

Nonpharmacologic strategies

� Increased fluid intake to prevent dehydration
� Nutritional support

Pharmacologic strategies

� Antipyretics for fever
� Vitamin A supplementation has been shown to decrease mortality and morbidity
if administered daily for 2 days (Table 1). The mechanism of action by which this
occurs is still unknown.3
Table 1
Vitamin A dosing recommendation

<6 mo old 50,000 IU once daily

6–11 mo old 100,000 IU once daily

�12 mo old 200,000 IU once daily

From Bello S, Meremikwu MM, Ejemot-Nwadiaro RI, et al. Routine vitamin A supplementation for
the prevention of blindness due to measles infection in children. Cochrane Database Syst Rev
2011;(4):CD007719.
Self-Management Strategies

� Hand hygiene and airborne precaution
� Primary prevention by vaccination (refer to Table 29)

Evaluation, Adjustment, Recurrence

Complications
Complications most commonly include diarrhea, otitis media, predominantly in chil-
dren (can lead to hearing loss), and pneumonia (most common cause of death in these
patients). More serious complications include superimposed bacterial skin infections
in immunosuppressed patients, hepatosplenomegaly, keratitis, encephalitis, and sub-
acute sclerosing panencephalitis.

Recurrence
Immunity after vaccination or infection is thought to be life-long, and recurrence is
rare.

EVALUATION/WORKUP
Patient History

See Fig. 1 for an illustration of the evolution of patient symptoms.

� Atypical measles (seen in individuals vaccinated with the original killed virus from
1963 to 1967 and who have incomplete immunity) presents with subclinical pro-
drome symptoms and subsequently develops a rash beginning on the hands and
feet and spreading centripetally.1



Fig. 1. Evolution of patient symptoms. (Data from Kliegman RM, Nelson WE. Nelson text-
book of pediatrics. Philadelphia: Elsevier Saunders; 2011; and Dietrich A, Dye LR, Hessen
MT, et al. First consult. Philadelphia: Elsevier: 2015. Last updated March 11, 2015. Web.
Accessed January 2, 2015.)
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Physical Examination

� Prodromal phase
Fig
ery
Bra
� Enanthem: Koplik spots (Fig. 2); classically seen on the buccal mucosa, but
can involve the labial mucosa and hard and soft palate

� Nonpurulent conjunctivitis
� Exanthem phase (Fig. 3)

� Exanthem: Maculopapular rash, which may begin behind the ears and face,
coalesce, and within a few days, spreads to the trunk and extremities,
including the palms and soles

� Lymphadenopathy (primarily cervical) and pharyngitis
� Recovery phase: Symptoms begin to resolve 48 hours after the rash appears,
and after 3 to 4 days, the exanthem darkens to a copperlike color with fine
desquamation.1,4
. 2. Koplik spots: 1 to 3 mm grayish-white spots (resembling grains of salt) on an
thematous base. (From Li Z, Zhao W, Ji F. “Catarrhal physiognomy” and Koplik’s spots.
z J Infect Dis 2013;17(4):491–2; with permission.)



Fig. 3. Measles maculopapular erythematous blanching rash. (From Hirai Y, Asahata S,
Ainoda Y, et al. Truncal rash in adult measles. Int J Infect Dis 2014;20:80–1; with permission.)
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Imaging and Additional Testing

� Diagnosis: Koplik spots are characteristic; suspected cases can be confirmed by

� Serology testing for antimeasles immunoglobulin M (IgM) and G (IgG)
antibodies2

- IgM antibodies are detectable 3 days after the exanthem appears and unde-
tectable 1 month after the exanthem. IgG antibodies are detectable 7 to
8 days after the onset of the rash, and at least a 4-fold increase in IgG titers
is confirmatory.2,5

� Rapid confirmation by polymerase chain reaction (PCR) from nasopharyngeal,
blood, urine, or throat specimen, which needs to be attained within 7 days of
onset of the rash.2

� Histologic evaluation may demonstrate keratinocytic giant cells with inclusion
bodies.

� Associated laboratory findings: leukopenia, lymphocytosis, and thrombocytopenia
� Chest radiograph may reveal interstitial pneumonitis

RUBELLA (GERMAN MEASLES)

Rubella was first discovered by 2 German physicians in the 1750s.6 It is an acquired
infection that is generally benign and self-limiting. Rubella is characterized by fever,
rash with lymphadenopathy, and arthritis. Preceding prodromal symptoms (seen after
a 2- to 3-week incubation period) are often absent in children andmild in adults.5 It can
cause a severe congenital infection known as congenital rubella syndrome by in vitro
transmission to the fetus. Although the acquired form of rubella is mild, the congenital
form may have devastating effects on the fetus. The risk of developing long-term tera-
togenic effects of congenital infection is highest in the first trimester. With the help of
mass vaccination, the incidence of acquired and congenital rubella in the United
States has declined dramatically, with most cases occurring in unimmunized individ-
uals. Rubella was officially declared nonendemic from the United States in 2004 and
from the Americas in 2010.1

MANAGEMENT STRATEGIES
Management Goals

Management of specific congenital problems is as appropriate and with immunization.
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Treatment Strategies

See Table 2 for rubella treatment strategies.
Table 2
Rubella treatment strategies

Pharmacologic Nonpharmacologic Self-Management

� Antipyretics for fever
� Nonsteroidal anti-
inflammatory drugs for
arthritis

� No known effective antiviral
therapy

� Supportive care
� Maintain hydration
� Newborn hearing and vision

screen
� Developmental screening
� Referral to appropriate

specialist

� Droplet precaution
� Contact isolation to avoid

contact with potentially
susceptible people for 7 d
after the onset of rash.2

Data from Romano M, Mailhot J, Wiss K. Viral exanthems: rubella, roseola, rubeola, enteroviruses.
Treatment of skin disease: comprehensive therapeutic strategies. Philadelphia: Elsevier; 2013. p.
784–7.
Evaluation, Adjustment, Recurrence

Complications
Complications most commonly include joint effusions and thrombocytopenia, rarely
encephalitis, spontaneous abortion and stillbirth in pregnancy, and congenital anom-
alies in newborns.

Recurrence
Recurrence rarely occurs because vaccination or infection typically confers life-long
immunity.

Prevention
Immunization and prenatal/antepartum serologic screening, especially for women at
greater risk (eg, teachers, child care employees, and health care workers), are key
to prevention.
EVALUATION/WORKUP
Patient History

� Acquired infection

� Prodrome: 1 to 5 days; low-grade fever, headache, malaise, anorexia, mild
conjunctivitis, coryza, pharyngitis, cough, lymphadenopathy, and Forchheimer
spots1,5

� Rash (Figs. 4 and 5): 1 to 5 days; blotchy eruption that begins on face and
neck, spreads to trunk and limbs within 24 hours, and completely resolves
by the end of the third day1,5

� Congenital infection: Child may have mental delay and difficulty with hearing or
speaking

Physical Examination

Table 3 describes the physical findings presented with acquired rubella infection and
congenital rubella syndrome.



Table 3
Physical findings with rubella

Acquired Infection Congenital Rubella Syndrome

� Exanthem: Fine, pink-reddish,
maculopapular rash that does not coalesce

� Forchheimer spots: Small, red petechial
lesions on the soft palate

� Lymphadenopathy (cervical, suboccipital,
and postauricular), may be tender

� Arthritis � effusion in the fingers, wrist,
knees, and ankles

� Pathognomonic triad
� Sensorineural deafness (may not be

apparent until 2 y of age)
� Ocular anomalies: Cataracts, pigmentary

retinopathy (salt-and-pepper speckles),
or glaucoma

� Patent ductus arteriosus: Machinelike
murmur

� Blueberry-muffin rash
� Intrauterine growth retardation /

microcephaly and mental retardation
� Hepatosplenomegaly
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Imaging and Additional Testing

� Acquired infection requires confirmation by serologic testing. Enzyme-linked
immunosorbent assay (ELISA; detecting either IgM or a 4-fold increase in IgG)
is the diagnostic test of choice.1

� Congenital infection requires confirmatory testing with viral culture from naso-
pharynx (diagnostic method of choice) and serologic testing after 5 months of
age.1
Fig
� Chest radiograph is indicated in symptomatic infants.
� Echocardiogram can be done to evaluate the severity of heart anomalies.
� Long bone (femoral) radiograph may exhibit radiolucencies in the metaphyses.
� Brain imaging includes intracranial calcifications, enlarged ventricles, and
cortical atrophy.

� Other associated findings include leukopenia, thrombocytopenia, and increased
liver function tests.
. 4. Pathogenesis of measles.



Fig. 5. Fine pink-reddish maculopapular rash of rubella that does not coalesce. (From the
Centers for Disease Control and Prevention Public Health Image Library, ID #: 712.)
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� Cerebral spinal fluid analysis (done if rubella meningoencephalitis is sus-
pected): leukocytes 20 to 100 � 103 with lymphocytic predominance.1
ERYTHEMA INFECTIOSUM (FIFTH DISEASE)

Erythema infectiosum is a contagious disease caused by parvovirus B19. Interest-
ingly, it was discovered in 1975 during blood screening for hepatitis B (HBV) in asymp-
tomatic donors.7 It is most frequently seen in children between 4 and 10 years of age,
but it can also affect fetuses, adults, and those who are immunocompromised.7 Peak
incidence is between late winter and early summer, often in cycles of local epidemics.
Transmission occurs through exposure to droplets and fomites, person-to-person
contact, and vertical and hematogenous spread. Viremia and the period of greatest
infectivity occur 7 to 10 days after exposure and usually last for 1 week in immuno-
competent individuals, after which time antibody production begins and the typical
symptoms appear. The infection manifests as a characteristic rash in children with
bilateral bright red cheeks producing the classic slapped-face appearance. In adults,
the rash is less characteristic, and arthropathy is a common finding. The illness is typi-
cally transient and self-limited.5,7

MANAGEMENT STRATEGIES
Management Goals

� Usually, no specific treatment is indicated, and supportive therapy is sufficient.
� May need referral to specialists (cardiology, rheumatology, infectious disease,
hematology, or perinatal specialist for fetal therapy).

Treatment Strategies

Table 4 describes the treatment strategies for erythema infectiosum.



Table 4
Erythema infectiosum treatment strategies

Pharmacologic Nonpharmacologic Self-Management

� Antipyretics for fever
� Nonsteroidal anti-

inflammatory drugs for
joint symptoms

� Intravenous
immunoglobulin for
immunocompromised
patients with chronic
parvovirus B19 infection
and chronic anemia

� Supportive care (most cases
are mild or asymptomatic
and self-limited)

� Screen blood products in
patients with chronic
hemolytic anemias,
pregnancy, or immune
deficiency

� Good hand hygiene
� Avoid sharing food or

drinks during epidemics
� Once the rash develops,

the child is no longer
contagious andmay attend
school and day care
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Evaluation, Adjustment, Recurrence

Complications

� Parvovirus B19 can cause fatal aplastic crisis, immune thrombocytopenic pur-
pura, vasculitis, nephritis, lymphadenitis, meningitis, encephalitis, and fulminant
liver disease.

� During pregnancy, infection with parvovirus B19 can result in fetal anemia,
nonimmune hydrops fetalis, miscarriage, or fetal loss.

Recurrence
The infection generally resolves after 5 to 10 days, but can reoccur for months on
exposure to sunlight, hot temperature, exercise, bathing, and stress. On complete res-
olution, the infection usually confers life-long immunity.7

EVALUATION/WORKUP
Patient History

� Rarely, individuals may also complain of fever and a painful pruritic rash on the
hands and feet.

� Polyarthralgia and polyarthritis worsen throughout the day, are more commonly
seen in adults (especially women), and typically involve symmetric small joints of
the extremities (can be asymmetrical in children) (Fig. 6).

Physical Examination

� Exanthem: Classic bright red, slightly raised, nontender slapped-cheek appear-
ance, which is often followed by a symmetric reticular, lacelike red rash on the
extremities and the trunk.5

� Polyarthralgias and polyarthritis: edematous, slightly erythematous and tender
joints.

Imaging and Additional Testing

� Clinical diagnosis
� Laboratory tests may be required for confirmation in immunosuppressed popu-
lations, those with severe anemia or transient aplastic crisis, and pregnant
women

� Nucleic acid antigen testing of parvovirus B19 DNA by PCR is the most sensitive
method of detection

� Associated laboratory findings: classically normocytic normochromic anemia



Fig. 6. Progression of symptoms. (Data from Habif TP. Clinical dermatology: a color guide to diagnosis and therapy. 5th edition. Philadelphia: Elsevier;
2010; and Jordan J. Clinical manifestations and diagnosis of human parvovirus B19 infection. Uptodate; 2014.)
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ROSEOLA INFANTUM (SIXTH DISEASE OR ERYTHEMA SUBITUM)

Roseola infantum, also known as 3-day fever, is characterized by high-grade fever fol-
lowed by abrupt defervescence and onset of a rash. It is the most common exanthem
before age 2.2 It is typically seen in children between the ages of 6months and 4 years,
with a peak age of acquisition between 9 and 21months.2 It is most commonly caused
by human herpesvirus (HHV) -6 and less commonly by HHV-7, enterovirus, adeno-
virus, and parainfluenza virus.8 The modes of transmission and incubation periods
vary depending on the etiologic agent. In most patients with roseola caused by
HHV-6, the average incubation period is 9 to 10 days.8 Usually by the time the rash
appears, viremia has already resolved. Recent research has shown that HHV-6 may
also play a role in Kaposi sarcoma (KS), chronic fatigue syndrome, and multiple
sclerosis.8
MANAGEMENT STRATEGIES
Management Goals

Management goals are to monitor and reduce fevers.

Treatment Strategies

Table 5 describes the treatment strategies for Roseola infantum.
Table 5
Roseola infantum treatment strategies

Pharmacologic Nonpharmacologic Self-Management

� Antipyretics for fever � Supportive care
� Adequate hydration

� Good hand hygiene
� Excluded from day care if fever/rash
Evaluation, Adjustment, Recurrence

Complications
Febrile seizures, aseptic meningitis, encephalitis, and thrombocytopenic purpura.

Recurrence
Infection results in immunity.

EVALUATION AND WORKUP
Patient History

� Febrile phase: Abrupt onset of high fever (39–40�C) lasting for 3 to 5 days asso-
ciated with rhinorrhea, irritability, and fatigue2

� Rapid defervescence followed by nonpruritic rash beginning on the trunk and
then spreading to the neck, face, and proximal extremities, lasting a few hours
to 3 days

� Small papules on the soft palate and uvula

Physical Examination

� Nontoxic-appearing child � bulging fontanelles, edematous eyelids, and otitis
media

� Enanthem: Nagayama spots (Fig. 7)5

� Exanthem on the trunk, neck, face, and proximal extremities (Fig. 8)
� Presence of cervical, postauricular, or occipital lymphadenopathy



Fig. 7. Nagayama spots: erythematous papules on the soft palate and base of the uvula.
(From Tung Y, Escutia B, Blanes M, et al. Sulfasalazine-induced hypersensitivity syndrome
associated with human herpesvirus 6 reactivation and induction of antiphospholipid syn-
drome. Actas Dermosifiliogr 2011;102(7):537–40 [in Spanish]; with permission.)

Fig. 8. Sixth disease exanthem appears as a small, pink blanching macular or maculopapular
lesion surrounded by white halos. (From Cohen JI. Human herpesvirus types 6 and 7 (Exan-
them Subitum). In: Bennett JE, Dolin R, Blaser MJ, editors. Mandell, Douglas, and Bennett’s
principles and practice of infectious diseases. 8th edition. Philadelphia: Saunders; 2015.
Courtesy of Professor K. Yaminishi, Osaka University Medical School, Osaka, Japan.)
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Fig. 9. Herpes simplex. (Courtesy of Christopher J. Huerter, MD, Chief, Division of Derma-
tology, Creighton Medical Center.)
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Imaging and Additional Testing

� Clinical diagnosis
� Laboratory tests may be done as part of the evaluation for fever
� Associated findings: Leukocytosis and thrombocytopenia in febrile phase fol-
lowed by relative neutropenia and mild atypical lymphocytosis

� Viral culture is the gold standard for confirmation but is expensive and time
consuming

HERPES SIMPLEX

Herpes simplex (HSV) has 2 distinct types, type 1 and type 2, and belongs to the her-
pesviridae family (Fig. 9, Table 6).12 HSV-1 remains the primary cause of cold sores,
also known as herpes labialis, and HSV-2 is the primary cause of genital herpes.12

HSV-1 accounts for about 20% of current cases of genital herpes in the United
States.11 Once infected, the virus lays dormant in the sensory dorsal root ganglia until
it is reactivated.10 It can be transmitted by individuals who are symptomatic or asymp-
tomatic and even those who are unaware that they have been infected through viral
shedding, and it causes painful lesions after a short incubation period. Although anti-
virals may help to decrease the frequency, duration, and severity of outbreaks, it is not
curative.
Table 6
Comparison of herpes simplex virus-1 and herpes simplex virus-2

HSV-1 HSV-2

Transmission Contact with bodily fluids or
sexually

Sexually transmitted

Incubation 6–8 d (ranges from 1 to 26 d)6 4–5 d (ranges from 2 to 12 d)6

Pathophysiology Oral/genital (primarily orofacial)
herpes

Oral/genital (primarily genital)
herpes

Latency (primary cases) Trigeminal ganglia10 Lumbosacral ganglion10

Incidence >70% of the population will be
HSV-1 positive by 25 y old11

1 in every 4 individuals �30 y old
in the United States is HSV-2-
positive11
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MANAGEMENT STRATEGIES
Management Goals

Antiviral medications can be used to reduce the severity, frequency, and duration of
outbreak, with the key being to initiate therapy in the prodromal stage.

Treatment Strategies

See Tables 7–9 for treatment strategies for HSV.

Evaluation, Adjustment, Recurrence

Complications
Disseminated HSV, encephalitis, and aseptic meningitis are severe complications.
HSV-1 is associated with ocular complications (such as keratitis and acute retinal
Table 7
Pharmacologic treatment for herpes simplex virus

Herpes Labialis Genital Herpes

Primary
infection

� Anesthetic: mouth rinse with lido-
caine (short-acting) or benzocaine
(long-acting)

� Antivirals: begin within 72 h of
prodromal symptoms, for 7–10 d
� Acyclovir: 400 mg 3 times a day

(TID) or 200 mg 5 times per day
� Famciclovir: 500 mg TID
� Valacyclovir: 1000 mg twice daily

(BID)

� Antivirals: begin within 72 h of prodro-
mal symptoms for 7–10 d
� Acyclovir: 400 mg TID or 200 mg 5

times per day
� Famciclovir: 250 mg TID
� Valacyclovir: 1000 mg BID

� In pregnancy: Acyclovir: 400 mg TID or
200 mg 5 times per day

Recurrence Minimal symptoms: Local anesthetics and antiseptics, no antiviral therapy is
warranted

� Episodic treatment: sporadic recur-
rence, and well-defined prodrome
� Acyclovir: 200 mg 5 times a day

or 400 mg 3 times a day for 5 d
� Famciclovir: 750mg BID for 1 d or

1500 mg as a single dose
� Valacyclovir: 2 g BID for 1 d

� Episodic treatment: <6 episodes/y or
moderately symptomatic disease
� Acyclovir: 800 mg TID for 2 d or

800 mg BID for 5 d
� Famciclovir: 1000 mg BID for 1 d or

125 mg BID for 5 d
� Valacyclovir: 500 mg BID for 3 d or

1000 mg daily for 5 d
Patient should be given a supply of medication, and therapy should be initiated
by the patient within 24 h of the first sign of recurrence.

� Chronic suppressive therapy with
acyclovir 400 mg BID or valacyclovir
500 mg daily recommended for:
� Immunocompetent patients with

�6 confirmed HSV episodes/y
� Patients with systemic complica-

tions (ie, erythema multiforme,
eczema herpeticum, or recurrent
aseptic meningitis)

� Patients who lack a specific
prodrome

� Chronic suppressive therapy: �6 epi-
sodes per year or severely symptomatic
patients
� Acyclovir: 400 mg BID

- Only provides suppression
- Can be given up to 8 y without any

serious adverse effects
- In pregnancy: 400 mg TID from

36 wk gestation age till delivery
� Valacyclovir: 500 mg daily or 1000 mg

daily if >10 recurrences per year
- Suppresses and (only antiviral that)

prevents transmission
- Can be given up to 6 y without

known adverse effects
- Foscarnet for acyclovir resistance

Data from Refs.6,10–12



Table 8
Nonpharmacologic treatment for herpes simplex virus

Herpes Labialis Genital Herpes

Adequate hydration to avoid dehydration in
cases with pharyngitis or gingivostomatitis

� Use sitz bath and abstain from intercourse
if prodromal symptoms or lesions present

� Patient education on transmission
(reduced but not completely eliminated
with antivirals and condom usage),
course of the infection, recurrence, and
preventative measures

� Complete STD screening test
� Delivery by cesarean section if there is the

presence of prodromal symptoms or an
active outbreak

Data from Refs.6,10–12

Table 9
Self-management treatment strategies for herpes simplex virus

Herpes Labialis Genital Herpes

� Contact precaution (avoid contact sports,
intercourse, and such) during prodromal
symptoms and outbreak until lesions crust
over

� To prevent flare-ups in patients who have
known HSV-1 and are undergoing
trigeminal nerve root decompression or
facial dermabrasion, consider prophylaxis
antivirals

� Only high-risk patients with no history of
genital lesions (ie, HIV, other STD, multiple
partners, or partner with history of HSV
infection) should be offered screening with
type-specific serologic testing

� Pregnancy: cesarean delivery is
recommended if prodromal symptoms or
lesions are present at the time of labor to
avoid vertical transmission to neonate
during vaginal delivery

Data from Refs.6,10–12
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necrosis). HSV-2 is associated with proctitis and sacral myeloradiculitis (ie, transient
urinary retention and lumbosacral sensory loss). Patients may avoid urinating due to
dysuria, which may be misinterpreted as urinary retention. HSV is also associated
with erythema multiforme.

� Cutaneous manifestations of HSV-1 include

� Herpetic whitlow (Fig. 10) seen commonly in dentists and health care workers6

� Herpetic sycosis via autoinoculation after shaving through a herpetic area10

� Herpes gladiatorum, which are multiple skin lesions occurring on the face,
neck, and arms in athletes participating in contact sports, such as wrestling6

� Eczema herpeticum (Fig. 11), also known as Kaposi varicelliform eruption,
which causes pain and new skin lesions in patients with atopic dermatitis,
burns, or other inflammatory skin conditions10
Recurrence
Caused by immune-suppression, sunlight, menses, stress, trauma, trigeminal nerve
manipulation, dental extractions, or genital irritation. Although frequency and severity
vary, episodes of recurrence are usually shorter and milder. Genital HSV-1 recurs less
frequently than HSV-2.



Fig. 10. Herpetic whitlow. (From Cohen BA. Vesiculopustular eruptions. In: Pediatric derma-
tology. 4th edition. Philadelphia: Elsevier; 2013. p. 104–25; with permission.)

Fig. 11. Eczema herpeticum. (Courtesy of Christopher J. Huerter, MD, Chief, Division of
Dermatology, Creighton Medical Center.)
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EVALUATION/WORKUP

See Tables 10 and 11 for signs and symptoms of herpes labilis and gential herpes,
and Figs. 12–15 for various depictions of herpes.
Table 10
Signs and symptoms of herpes labialis

Patient History Physical Examination

Primary
infection

Prodrome: Fever, malaise, dysphagia,
and pruritus / painful watery fluid-
filled blisters, on vermilion border of
the lip that rupture and
subsequently crust / heal within
2–3 wk

Multiple clustered vesicular oral ulcers
on an erythematous base in a single
anatomic site � pharyngitis or
gingivostomatitis (vesiculoulcerative
lesions of the oral mucosa) and
regional lymphadenopathy

Recurrence Prodrome: Pain, burning, paresthesia,
and pruritus 6–48 h before vesicles
/ painful fluid filled blisters that
rupture and subsequently crust /
heal within 1 wk

Multiple clustered vesicular oral ulcers
on an erythematous base in a single
anatomic site 1/� regional
lymphadenopathy



Fig. 12. Oral herpes. (Courtesy of Christopher J. Huerter, MD, Chief, Division of Derma-
tology, Creighton Medical Center.)

Fig. 13. Oral herpes. (Courtesy of Priya Ramdass, MD, Department of Family Medicine,
Mount Sinai Hospital, Chicago, IL.)

Table 11
Signs and symptoms of genital herpes

Patient History Physical Examination

Primary infection (infection in
a patient without antibody
to HSV-1 or -2)

Prodrome: Pain at lesion site,
fever, headache, malaise,
dysuria, myalgia, penile/
vaginal discharge

Tender vesicles and ulcers on
an erythematous base in
the genital area, with
tender regional
lymphadenopathy

Nonprimary infection
(infection in patient with
pre-existing HSV antibody)

Asymptomatic, subclinical, or
prodrome (similar to
primary infection) with
moderate severity

Tender vesicles and ulcers on
an erythematous base with
tender regional
lymphadenopathy

Recurrence (HSV type from
lesion matches HSV type
seen on serologic testing)

Prodrome: Ranges from mild
paresthesia 30 min to 2 d
before vesicle eruption to
shooting pain in the gluteal
area, legs or hips up to 5 d
before eruption

Fewer tender vesicles and
ulcers on an erythematous
base with tender regional
lymphadenopathy
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Fig. 14. HSV infection of the nose. (From Goodyear H. Infections and infestations of the skin.
Paediatr Child Health 2015;25(2):72–7; with permission.)

Fig. 15. Genital herpes. (From Leeyaphan C, Surawan TM, Chirachanakul P, et al. Clinical
characteristics of hypertrophic herpes simplex genitalis and treatment outcomes of imiqui-
mod: a retrospective observational study. Int J Infect Dis 2015;33:165–70; with permission.)
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Imaging and Additional Testing

� Clinical diagnosis with confirmatory testing as the classical presentation is often
absent, especially for genital herpes.

� Confirmatory tests include viral culture, PCR, direct fluorescence antibody, type-
specific serologic tests.
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� Culture and PCR are the preferred methods if there are active lesions, with
PCR having the greatest sensitivity and specificity.
- False-negative rate for culture sensitivity increases after 48 hours of lesion

onset.
- PCR is useful for the detection of asymptomatic HSV shedding or if lesions

have already crusted. However, it is costly and not routinely used.1

� Serologic test
- Rapid serologic testingcanbecompletedwithin 15minutesat theprimarycare

office and has a sensitivity and specificity of 97% and 98%, respectively.1

- Type-specific serologic testing is useful for diagnosis in patients with symp-
tomatic genital disease who have healing lesions and in whom culture is
likely to be negative. In addition, it may also be used in screening and can
aid in the classification of infection as primary, nonprimary, or recurrent.
VARICELLA (CHICKENPOX)

Chickenpox is caused by the varicella zoster virus (VZV), which is transmitted by
airborne droplets or direct contact.10 It is typically a clinical diagnosis on the basis
of the diffuse vesicular rash in various stages. The incubation period is usually
15 days, but can range from 10 to 21 days.10 Individuals are considered highly conta-
gious 48 hours before the characteristic exanthem appears and remain contagious un-
til the skin lesions are fully crusted over, which occurs within 1 day, and new vesicle
formation ceases (usually within 4 days).10 Primary infection generally affects children,
with more than 90% of cases occurring in children less than 10 years old, but it may
also affect adults.4 Since the unveiling of the varicella vaccine in 1995, the overall inci-
dence of infection from VZV has significantly decreased.4

MANAGEMENT STRATEGIES
Management Goals

Management goals include supportive therapy and preventative measures.

Treatment Strategies

See Table 12 for treatment strategies for VZV.
le 12
icella treatment strategies

rmacologic � Acyclovir: Effective if given within the first 24 h of rash onset to:
� Children at increased risk of complicated disease, including

newborns, those with chronic skin or pulmonary disorders, those on
chronic steroid therapy, or those on chronic salicylate therapy

� Adults with uncomplicated varicella (dose: 800 mg 4 times per day
for 5 d) or immunodeficiency (recommend IV acyclovir)

� Varicella-zoster immune globulin indicated for VZV-exposed immune-
suppressed individuals. If given within 10 d of exposure, it shortens
the course of VZV but does not prevent it

� Calamine lotion, pramoxine gel, or antihistamines for pruritus
� Topical petrolatum or antibiotic ointments for eruptions in infants
� Acetaminophen for fever (avoid aspirin in children [Reye syndrome])

pharmacologic � Airborne and contact precautions, supportive therapy, powdered
baths

-management Mitts and trimmed fingernails to avoid excoriation and secondary
bacterial infection

from Refs.1,3–5,10
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Evaluation, Adjustment, Recurrence

Complications
Complications include shingles, secondary bacterial skin infection (most common
complication), hepatitis, and dehydration. Most serious complications are pneumonia,
encephalitis, disseminated varicella infection, purpura, and unilateral hearing loss
associated with Ramsay Hunt syndrome (typically develops insidiously within
1 week of the rash onset). In adults, pneumonia is the primary cause of morbidity
and mortality, but it is rarely seen now since the introduction of the vaccine.

� In early to mid pregnancy, 1% to 2% of the fetuses may develop congenital vari-
cella syndrome (ie, limb hypoplasia, muscle atrophy, skin scarring, microcephaly,
cataracts, and rudimentary digits). If the infection occurs less than 5 days before
delivery or within 2 days postpartum, the newborn is at high risk for developing
disseminated varicella.5,10

Recurrence
Varicella infection may recur in adulthood as shingles and, in rare cases, as a milder
atypical presentation with only a few papulovesicular lesions.

Prevention
Prevention is mainly through vaccination (see Table 30).
EVALUATION/WORKUP
Patient History

� Prodrome: Low-grade fever, malaise, anorexia, and pharyngitis occur 24 hours
before the onset of the rash. Usually, children and some adults are asymptomatic
before the rash.4

� Enanthem: Oral sores may precede the rash by 1 to 3 days or may be
concurrent.4

� Exanthem: Diffuse, itchy, red dots resembling insect bites appear in successive
crops over several days, progress over 10 to 12 hours to small bumps, blisters,
and pustules, and crust over usually 1 day after the pustule appears.4,5

Physical Examination

� Enanthem: Small erythematous sores or blisters on the buccal surface.
� Exanthem (Figs. 16 and 17)
Fig. 1
hip a
with
� Stages: macule / papule / clear vesicle / pustule / crusting / healing.
� Crusts typically slough off within 1 to 2 weeks with residual areas of
hypopigmentation.4
6. Chickenpox: “dewdrop on a rose petal.” (From Alomar MJ. Transient synovitis of the
s a complication of chickenpox in infant: case study. Saudi Pharm J 2012;20(3):279–81;
permission.)



Fig. 17. Chickenpox: diffused vesicular rash surrounded by erythematous halo and eruptions
in different stages. (Courtesy of Christopher J. Huerter, MD, Chief, Division of Dermatology,
Creighton Medical Center.)
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Imaging and Additional Testing

� Clinical diagnosis with chest radiograph recommended for patients with respira-
tory symptoms.

� Tzanck test can be used for early diagnosis.
� Even though viral culture and serologic testing are available, they are rarely done.
HERPES ZOSTER (SHINGLES)

More than one million cases of shingles occur in the United States each year, with
studies depicting an increase in the incidence, associated with increasing age and
decline in VZV-specific cell-mediated immunity.5 Herpes zoster is an acute infection
caused by reactivation of the latent VZV usually in the setting of a weakened immune
system due to advanced age, trauma, stress, chronic diseases (such as lung, renal,
inflammatory bowel disease), or immune suppression (human immunodeficiency virus
[HIV] or malignancy). The risk is greater in women, Caucasians, and individuals with a
family history of shingles. Zoster virus is transmitted by direct contact or inhalation of
airborne droplets. Initially, the virus infects the nasopharyngeal lymphoid tissue, which
leads to viremia and subsequently to chickenpox. On resolution of chickenpox, the vi-
rus remains dormant in the sensory dorsal root ganglia until it is reactivated and
causes shingles. Unvaccinated persons who live to 85 years of age have a 50% risk
of having zoster, and up to 3% of these people will require hospitalization.1 Antiviral
therapy is most beneficial for the elderly and the immune-compromised because it
can accelerate the resolution of the lesions and decrease the severity of acute pain.
MANAGEMENT STRATEGIES
Management Goals

� Reduce the severity and duration of symptoms, prevention through vaccination
� Consider hospitalization if patient is immune-suppressed, has more than 2 der-
matomes involved, has neurologic or ophthalmic involvement, or has a dissem-
inated infection
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Treatment Strategies

Nonpharmacologic treatment

� Wet compress with saline or Burow solution can help break vesicles and remove
crust

� Take precautions to prevent secondary bacterial infection
Pharmacologic treatment
See Table 13.
Table 13
Pharmacologic treatment for shingles

Antiviral agents � Oral antiviral agents can be used to relieve symptoms and reduce
vesicle formation if treatment is begun within 72 h of rash onset.
They also help decrease the incidence of postherpetic neuralgia.
Options include
� Valacyclovir 1000 mg 3 times a day for 7 d
� Famciclovir 500 mg 3 times a day for 7 d
� Acyclovir 800 mg 5 times a day for 7 to 10 d

� Parenteral antiviral agents
� IV acyclovir is the drug of choice in cases of advanced AIDS,

transplant recipient, disseminated zoster, or if there is eye
involvement.

� Vidarabine is an alternative for immunocompromised patients
� Foscarnet for at least 10 d or until lesions heal if acyclovir

resistance

Oral steroids � Tapering dose of steroids (ie, prednisone starting at
40 mg/d decreased by 5 mg/d until finished) may be considered in
older patients within 72 h of clinical presentation

� Steroids may improve the quality of life, but they have an
unfavorable risk-benefit ratio and do not prevent development
of postherpetic neuralgia

Analgesics/anesthetics � Oral: Gabapentin, tricyclic antidepressants, or narcotics
� Topical: 5% lidocaine patch and capsaicin cream or patch

Data from Refs.1,5,6
Self-Management Strategies

� Until lesions have crusted over, patients should avoid contact with elderly or im-
munosuppressed persons, pregnant women, or people with no history of chick-
enpox and avoid scratching lesions.

� Vaccination (see Table 30).

Evaluation, Adjustment, Recurrence

Recurrence
Recurrence is usually induced by any type of stress.
See Table 14 for complications of herpes zoster.
EVALUATION/WORKUP
Patient History

Table 15 describes the symptoms of shingles.



Table 14
Complications of herpes zoster

Postherpetic
neuralgia

� Pain along cutaneous nerves persisting >30 d after lesions are
healed

� Incidence increases with age, mainly seen in patients >60 y of age
� Duration: Months or years
� Treatment: Gabapentin, pregabalin, trichloroacetic acid (TCA) (eg,

amitriptyline) or narcotics

Ramsay Hunt
syndrome

� VZV reactivation involves the geniculate ganglion of the facial
nerve

� Symptoms: otalgia, vesicles on the external ear and ipsilateral oral
mucosa, ipsilateral hearing loss, ipsilateral facial palsy, and vertigo
� Ramsay Hunt syndrome may occur in the absence of a rash

� Treatment: supportive, oral antivirals, steroids � vestibular
suppressants

� Infectious disease consultation is recommended with close
follow-up

� Prognosis: fair, <50% of the cases have complete recovery of facial
function

Secondary bacterial
infection

� Most commonly with Staphylococcus aureus or Streptococcus
pyogenes, may progress to cellulitis

� Treatment: Antibiotics

Other neurologic
complications

� VZV can also affect cranial nerves 2, 3, 9, and 10, causing related
symptoms

� Immunosuppressed persons are more prone to neurologic
complications, such as encephalitis, myelitis, cranial and
peripheral nerve palsies, and acute retinal necrosis

Disseminated herpes
zoster (Fig. 18)

� More than 10 extradermatomal vesicles occurring 1–2 wk after
the onset of the classic dermatomal zoster rash

� Most commonly seen in immunosuppressed patients
� Hospitalization is recommended

Herpes zoster
oticus (Fig. 19)

� VZV reactivation involves the sensory ganglion of the facial nerve
� Symptoms: Otalgia, vesicles on external ear � vertigo, hearing

loss, eye pain
� Treatment: Oral antiviral agents and steroids
� Referral to an ear, nose, and throat specialist

Herpes zoster
ophthalmicus

� VZV reactivation involves the trigeminal nerve
� Symptoms: Vision loss, toothache, vesicles on ipsilateral forehead

and upper eyelid
� If vesicles are noted on the tip of the nose, eye involvement is
present or imminent (Hutchinson rule)

� Slit-lamp examination should be done to identify corneal findings
� Referral to an ophthalmologist

Data from Refs.1,3,5,9,10

Table 15
Symptoms of shingles

Pre-Eruptive Phase (2–3 d Before Rash Onset) Physical Examination (Duration: 10–15 d)

� Prodrome: Fever, lassitude, headache
� Pain, pruritus, and paresthesia localized

to the affected dermatome region

� Patchy erythematous grouped vesicles in a
beltlike pattern at various stages

� Pain and pruritus

Data from Refs.1,5,9
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Fig. 18. Disseminated zoster: shingles. (Courtesy of Christopher J. Huerter, MD, Chief, Divi-
sion of Dermatology, Creighton Medical Center.)
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Physical Examination

� Exanthem (Figs. 20 and 21): ranging from macules to papules to vesicles with an
erythematous base and mainly affecting the thoracic region

� Crusted lesions may resolve with or without a residual scar
� Lymphadenopathy
Fig. 19. Herpes zoster oticus lesions. (From Angles EM, Nelson SW, Higgins GL 3rd. A woman
with facialweakness: a classic case of RamsayHunt syndrome. J EmergMed2013;44(1):e137–8;
with permission.)



Fig. 20. Shingles: tender erythematous rash, with grouped lesions in different stages of
eruption (closed, ruptured, and crusted). (Courtesy of Christopher J. Huerter, MD, Chief,
Division of Dermatology, Creighton Medical Center.)

Fig. 21. Shingles contained to a dermatome in a belt-like pattern, which does not cross the
midline. (Courtesy of Christopher J. Huerter, MD, Chief, Division of Dermatology, Creighton
Medical Center.)
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Imaging and Additional Testing

� Clinical diagnosis.
� Laboratory tests are generally not necessary
� PCR, viral cultures, and Tzanck test can help make the diagnosis in an atypical
presentation. Samples should be obtained from vesicular fluid as crusted lesions
can yield a false negative.

� Malignancy workup is not indicated in a patient with zoster. The 2 have been
associated in the past, but debate exists if it is just a coincidental finding or a
symptom caused by a malignant process.

KAPOSI SARCOMA–ASSOCIATED HERPESVIRUS

KS-associated herpesvirus, also known as HHV-8, is one of 7 oncoviruses (Table 16).
Lesions from HHV-8 are described as vascular neoplasms, characterized by



Table 16
Kaposi sarcoma classification

Subtype At-Risk Group
Cutaneous
Presentation

Viscera &
Lymph Clinic Course

Classic
(sporadic)

Elderly (>age 60)
Males > Females,
(3:1)
Mediterranean
and eastern
European origin

Distal lower
extremity

Not commonly
involved

Indolent, slow-
growing; rarely
aggressive or
diffuse; rarely
affects survival

Endemic
(African)

Male adults (age
20–50), children
(age <10)
indigenous to
Africans

Adults: Local or
diffuse

Children: Diffuse
when present;
starts on face
and spreads
caudally

Commonly
involved

Adult: Varies from
nonaggressive
to aggressive

Children:
Aggressive

Iatrogenic Immune-
suppressed (eg,
solid organ
transplant,
medications)

Local or diffuse Commonly
involved

Often aggressive

AIDS-associated
(epidemic)

Seen
predominantly
in homosexual
men and other
HIV-infected
individuals

Local or diffuse Commonly
involved

This is the most
aggressive type

Data from Refs1,5,6,9,13
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inflammation, angiogenesis, and cellular proliferation. Routes of transmission include
through salivary secretions, sexual transmission, blood transfusions, and organ trans-
plant. HHV-8 is associated with KS, primary effusion lymphoma, and multicentric Cas-
tleman disease (MCD), all of which occur several years after acquiring the infection. KS
is the most common tumor arising in HIV patients and is classified as an AIDS-defining
illness. Individuals with increasing anti-HHV-8 antibody titers, HHV-8 viremia, HIV,
poor T-cell response (immunocompromised state), and decreased levels of neutral-
izing antibodies are at increased risk of developing KS.14 Although HHV-8 infection
is essential for the development of KS, not all patients with HHV-8 develop the dis-
ease. Furthermore, recent studies have shown the presence of Epstein-Barr virus
(EBV) DNA and b-human papilloma virus (HPV) in the lesions indicating possible coin-
fection.14 Treatment varies based on the extent and location of lesions and on the pro-
gression of the disease.
MANAGEMENT STRATEGIES
Management Goals

Management goals include symptom palliation, prevent or delay disease progression,
tumor shrinkage to alleviate edema and organ compromise, improve functional status,
and relieve psychological stress.
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Treatment Strategies

There is no gold standard of treatment of KS. Treatment is based on patient prefer-
ence, comorbidities, as well as extent, location, and progression of disease (Table 17).
Table 17
Kaposi sarcoma treatment strategies

Subtype Treatment Strategies

Classic or
endemic15

� Nonpharmacologic
� Limited and asymptomatic lesions: Observation
� Symptomatic or disfiguring lesions: Radiation, excision, cryotherapy,

laser ablation
� Compression stockings for lower extremity edema

� Pharmacologic, chemotherapy if:
� Extensive and symptomatic skill involvement or edema
� Symptomatic visceral or mucosal involvement
� Localized bulky disease in area that cannot be encompassed within

single radiation field

Iatrogenic5 � Treat the cause of immune suppression and discontinue or reduce
immunosuppressive medications such as corticosteroids if possible

� In transplant patients, sirolimus has maintained graft function and
been used to treat KS

AIDS-associated1,5 � Nonpharmacologic
� Limited disease causing symptoms or cosmetic disfigurement:

Intralesional chemotherapy for small lesions and radiation for larger
lesions

� Pharmacologic
� Antiretroviral therapy (HAART) decreases incidence of KS and

improves overall prognosis
� Chemotherapy may be added to HAART in cases of extensive skin

involvement, no response to local therapy, extensive edema,
symptomatic visceral involvement, or IRIS

Data from Refs.1,5,15
Evaluation, Adjustment, Recurrence

Evaluation for other HHV-8-associated diseases

� Primary effusion lymphoma: Typically seen in men and boys as symptomatic se-
rous effusion containing malignant lymphocytes without a detectable mass.1,5

Symptoms are related to the location of fluid accumulation and include dyspnea
(with pleural or pericardial effusion), ascites, joint edema, and others. It is gener-
ally resistant to chemotherapy and carries a poor prognosis.

� MCD: Classically seen in 50- to 65-year-old men with various presentations, but
oftenpresentsasBsymptoms (fever, night sweats, andweight loss), hepatospleno-
megaly, and extensive peripheral lymphadenopathy.1,5 There is no standard treat-
ment, but rituximab, ganciclovir, and chemotherapy have shown promising results.

Complications associated with human herpesvirus-8 and Kaposi sarcoma treatment

� Immune reconstitution inflammatory syndrome (IRIS): Significant progression of
KS within 3 months of initiating highly active antiretroviral therapy (HAART). The
incidence declines with continued treatment.

� Associations of unconfirmed significance: HHV-8 DNA has been detected in
several other diseases, including angiosarcoma, pemphigus vulgaris, multiple
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myeloma, large plaque parapsoriasis, mycosis fungoides, idiopathic pulmonary
arterial hypertension, and sarcoidosis. However, these etiologic associations
have not yet been validated by studies.

Evaluation/Workup

Tables 18 and 19 describes the signs and symptoms of KS.
Table 19
Staging and prognosis of AIDS-associated Kaposi syndrome

Good Prognosis (Need All Listed
Below)

Poor Prognosis (Need Any Listed
Below)

Tumor (T) T0: Confined to skin or lymph
nodes and/or minimal oral
disease (confined to palate)

T1: Edema or ulceration
Extensive visceral KS

Immune system (I) I0: CD4 >200/mL I1: CD4 <200/mL

Systemic illness (S) S0: No history of oral involvement,
thrush, or other HIV-related
illnesses

No B symptoms
Karnofsky functional score >70

S1: History of oral involvement,
thrush, and/or other HIV-related
illnesses

(1) B symptoms
Karnofsky functional score <70

Staging and prognosis are only available for AIDS-associated KS subtype.
Data from Refs.1,5,15

Table 18
Signs and symptoms of Kaposi sarcoma

Patient History Physical Examination

General symptoms: Fever, fatigue, � B
symptoms

Lymphedema in face, genitalia, and lower
extremities and lymphadenopathy

� Skin lesions:
� Nontender, nonpruritic lesions mainly on

lower extremities and head and neck
region

� Violaceous papules/ dark brown-black
nodules

� Plaquelike lesions on the soles of the
feet

� Varying size and morphology
� Lesions may ulcerate and bleed (high

vascularity)

� Skin lesions (Figs. 22 and 23)
� Compressible nodules appearing
fluid-filled

� Symmetric linear distribution along
Langer lines

� Location: Lower extremity, sole of feet,
back, face (especially nose), and
genitalia

� Pigmentation: Violaceous / black
nodules

� Varying sizes and shapes

� Symptoms associated with visceral organs
(if involved):
� Oral: Bleeding after eating, difficulty

speaking, eating
� GI tract (most common viscera affected

and can occur without skin findings):
Nausea/emesis, diarrhea, abdominal
pain,
malabsorption, melena, hematemesis,
hematochezia

� Respiratory: Dyspnea, cough,
hemoptysis, chest pain

� Symptoms associated with visceral organs:
� Oral cavity: Lesion primarily on hard
palate and gingival

� GI tract: Abdominal distension,
splenomegaly (immune-suppressed),
tenderness on palpation, and possible
signs of intestinal obstruction

Data from Refs.5,6,9



Fig. 22. Kaposi sarcoma. Multiple violaceous to hyperpigmented patches and plaques with
AIDS. (From Brinster NK, Liu V, A. Diwan AH, et al. Dermatopathology: high-yield pathology.
Philadelphia: Elsevier, 2011; with permission.)

Fig. 23. Kaposi sarcoma—large confluent hyperpigmented patch stage lesions with lymphe-
dema. (From Vaccher E, Tirelli U. Neoplastic disease. In: Cohen J, Powderly WG, editors. In-
fectious diseases, 3rd edition. St. Louis, Mosby, 2010; with permission.)
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Imaging and Additional Testing

� CD-4 count and HIV viral load are essential for staging and prognosis. CD-4
count is the most important factor associated with the development of KS.

� Computed tomographic chest/abdomen/pelvis scan for staging and evaluation
and endoscopic screening are not indicated in asymptomatic patients.
The following diagnostic tests can be considered if visceral involvement is
suspected:

� Gastrointestinal (GI): Fecal occult blood, if positive / upper endoscopy(he-
morrhagic nodules are seen)

� Respiratory: Chest radiograph (findings vary) / if suspicious lesion / bron-
choscopy (characteristic finding: cherry red lesions)

� Biopsy (preferably lymph node) with PCR or latent associated nuclear antigen by
immunohistochemistry is required to identify HHV-8 DNA and confirm the
diagnosis.
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WARTS (VERRUCA)

The HPV is the highly contagious culprit associated with the development of warts. It is
transmitted by direct contact, which causes viral infection of the epidermis.16

Currently, there are 120 types identified and circulating in the human population today.
Of all the various types of warts, genital warts, also known as condyloma acuminatum,
is the only wart that is considered a sexually transmittable disease.16 The incubation
period varies and can range from 3 weeks to 8 months. Before developing the wart,
most people have vague prodromal signs, such as itching and burning. After an initial
outbreak, the virus remains in the body and poses the possibility of recurrence. Pres-
ently, there is no cure for HPV. Even though most warts normally resolve on their own
with time, various treatment options are available for those who choose more aggres-
sive management, and preventative measures should always be taken to reduce the
likelihood of transmission.
MANAGEMENT STRATEGIES
Management Goals

� Observation is an option because some types of warts can spontaneously
regress within 1 to 2 years. However, it is easier to treat fewer and smaller warts
early on. Three major treatment options are chemical or physical obliteration,
immunologic therapy, and surgical excision.5

� If there is no response to the initial therapy after 3 weeks or complete resolution
has not occurred by 12 weeks, it is appropriate to switch to a different method.5

Treatment Strategies

Table 20 explains treatment strategies for warts.

Self-Management Strategies

� Avoid using tools, such as nail file, pumice stone, and so on, on normal skin or
nails to trim warts.

� Duct tape use as an adjunct to salicylic acid therapy is uncertain.
� For plantar warts, wear protective footwear in bathhouses, communal changing
rooms, and showers.

Evaluation, Adjustment, Recurrence

Complications
Genital warts can occasionally develop into large exophytic masses than can interfere
with defecation, vaginal delivery, and intercourse. If it involves the proximal anal canal,
it can cause strictures.
Complications associated with treatment include larger lesions can form keloids

with destructive modalities, and care needs to be taken when deciding on therapy.
If care is not taken with procedures such as cryosurgery, destruction to the nail matrix
causing permanent damage to nail or nerve damage can occur.

� Tables 21–23 describe diseases associated with HPV.
� Other association: Verrucous carcinoma is a low-grade, well-differentiated form
of SCC. It is thought to be associated with both high- and low-risk genotypes. It
can be divided into 3 distinct clinicopathologic types based on anatomic area of
involvement: oral florid papillomatosis (oral cavity), giant condyloma of Buschke
and Löwenstein (anogenital area), and carcinoma cuniculatum (palmoplantar
surface). These tumors rarely metastasize.



Table 20
Treatment strategies for warts

Wart Treatment Strategies

Verruca vulgaris (common wart) � Pharmacologic: Salicylic acid
� Treatment of choice for children and dark-skinned

individuals
� Nonpharmacologic: Cryotherapy

� Treatment of choice for light-skinned individuals

Verruca plantaris (plantar wart)

Verruca plana (flat wart) � Pharmacologic: 5-fluorouracil or imiquimod
� Treatment of choice for dark-skinned individuals

� Nonpharmacologic: cryotherapy
� Treatment of choice for light-skinned individuals

Condyloma acuminatum
(genital wart)

� Pharmacologic:
� Nonpregnant women with restricted vulvar disease

capable of self-treatment: Imiquimod
� Nonpregnant women with restricted vulvar disease

who are not capable of or fail self-therapy, or
pregnant women with symptomatic warts: TCA

� Nonpregnant women with restricted vulvar disease
that does not resolve with monotherapy:
Imiquimod 1 TCA

� Nonpharmacologic:
� Laser ablation is the preferred surgical approach if

size >20 cm2 and/or bulky disease
� Anoscopy and vaginal speculum examination (if

applicable) should be done to evaluate the extent of
disease

Periungal (nail) wart Laser therapy has been proven to be effective, whereas
cryosurgery and salicylic acid treatments are not due to
the location of the wart

Filiform (digitate) wart Treatment method of choice is snip or shave excision

Data from Refs.5,6,10,16–18
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Recurrence
The virus may still be present in remaining tissue after a successful treatment, which
can cause recurrence.

� On recurrence, either excisional or fulguration therapy is recommended to obtain
a specimen for analysis. Approximately 4 weeks after the procedure, when the
area is healed, imiquimod cream is used as adjuvant treatment for 12 weeks.6
Table 21
Nongenital cutaneous disease

Association HPV Type

Ungal squamous cell carcinoma HPV 16

Epidermodysplasia verruciformis Known as “tree man illness.” Rare autosomal-recessive skin
disorder associated with more than 15 types of HPV;
results in lifelong eruptions of pityriasis versicolor-like
macules, flat wart-like papules, and development of
cutaneous carcinomas

Butcher’s warts Common warts on the hands of people who handle meat,
poultry, and fish; caused by HPV 1–4, 7, 10, and 28

Data from Refs.5,6,10,16,17



Table 22
Nongenital mucosal disease

Association HPV Type

Respiratory and laryngeal papillomatosis HPV 6 and 11

Laryngeal carcinoma HPV 6 and 11

Maxillary sinus papilloma HPV 57

Conjunctival carcinoma HPV 16

Oropharyngeal cancer HPV 16

Heck disease Also known as focal epithelial hyperplasia; white-
pinkish papules occur diffusely in the oral cavity;
HPV 13 and 32

Data from Refs.5,6,10,16,17

Table 23
Anogenital disease

Complication HPV Type (Mainly High-Risk HPV 16 and 18)

Cervical disease Low-grade squamous intraepithelial lesion or high-grade
squamous intraepithelial lesion / cervical cancer

Vulvar and vaginal cancer Vulvar cancer also associated with HPV 6 and 11

Penile cancer —

Anal cancer Most commonly causes SCC; also associated with HPV 31–33

Bowenoid papulosis Pigmented verrucous papules on the penis

Bowen disease Associated with varies types of HPV but mainly 16

Data from Refs.5,6,10,16–18
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Prevention

� Vaccination (see Table 31)19

� Plantar warts: Patients should keep their feet clean and dry and wear protective
footwear in communal bathing or changing areas.

� Periungal wart: Patients should not bite or pick at their nails.
Fig. 24. Verruca vulgaris. (Courtesy of Christopher J. Huerter, MD, Chief, Division of Derma-
tology, Creighton Medical Center.)



Fig. 25. Verruca plantaris. (Courtesy of Christopher J. Huerter, MD, Chief, Division of Derma-
tology, Creighton Medical Center.)
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EVALUATION AND WORKUP
Patient History and Physical Examination

See Table 24 for signs and symptoms of warts.
Table 24
Signs and symptoms of warts

Lesion Signs and Symptoms

Verruca vulgaris (common wart)
(Fig. 24)

� Location: Mainly hands but can occur anywhere
� Painless, raised, rough, and dome shaped
� Skin colored
� Size: Ranges from the size of a pinhead to 10 mm

Verruca plantaris (plantar wart)
(Fig. 25)

� Location: Pressure points on the soles of the feet
� Pain with walking described as “walking on a

stone”
� Appearance: Varies from a hard, small, black,

punctate lesion to a brownish, rough, firm, well-
demarcated lesion with pinpoint black spot or
spots due to clotted blood vessels

Verruca plana (flat wart) � Location: Mainly face, forehead, and areas
frequently shaved

� Painless, slightly raised above the skin, smooth,
and flat topped

� Skin colored, light brown or yellow
� Size: Size of a pinhead and hundreds clustered in

one location

Condyloma acuminatum (genital wart)
(Fig. 26)

� Location: Genitals
� Raised and resembling a cauliflower
� Flesh colored or whitish-gray

Periungal wart (nail wart) � Location: Adjacent to or on the cuticle
� Size varies from a pinhead, raised, smooth, with

uneven borders to pea-sized, rough, and
irregularly shaped

� Can affect nail growth and nail elevation

Filiform wart � Location: Face (mainly near eyelids and lips)
� Narrow, long, fingerlike projections that may be

single or in clusters, flesh-colored
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Imaging and Additional Testing

� Most cutaneous and external genital warts are diagnosed by clinical examination
or with application of acetic acid and biopsy. If a wart has been chemically
treated and a subsequent biopsy is done, the pathologist should be notified
because it may resemble an anaplastic lesion.

� Papanicolaou test�HPV testing to screen for cervical neoplasia based on guide-
lines for cervical cancer screening and colposcopy if needed.

� Consider screening for other sexually transmitted infections.
Fig. 26. Pretreatment and posttreatment (1 month) images of condylomata acuminata with
topical photodynamic therapy. (A), (C), (E), (G) Show condyloma’s prior to treatment. (B),
(D), (F), (H) Shows the same area 1 month after treatment with topical photodynamic ther-
apy. (From Nucci V, Torchia D, Cappugi P. Treatment of anogenital condylomata acuminata
with topical photodynamic therapy: report of 14 cases and review. Int J Infect Dis 2010;14
Suppl 3:e280–2; with permission.)
HAND, FOOT, AND MOUTH DISEASE

Hand, foot, and mouth disease is one of most easily recognized viral exanthem in
childhood. It was first described in 1957 after a summer outbreak in Toronto,
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Canada.20 It is a highly contagious disease, most commonly caused by coxsackievirus
A16 followed by enteroviruses.10 Although it primarily affects children less than
10 years of age, it can also affect adults. Children less than 5 years of age are at higher
risk of infection.4 Enterovirus infections are more common in Asia and are known to be
more severe and even fatal.20 The virus is transmitted through direct contact with
bodily fluids or by the fecal-oral route, as both viruses proliferate in the intestinal tract
and are found in pharyngeal secretion and stool. On average, symptoms develop 3 to
5 days after exposure and include low-grade fever, herpangina, and rash on the feet,
hands, extremities, and buttocks. Complete resolution typically occurs within 7 to
10 days.10 Although the patient is most infectious during the first week of the illness,
he or she can still be contagious after symptoms have resolved because the virus re-
mains in the body for approximately 6 weeks.20 Currently, studies are being done to
develop a vaccine or antiviral agent to help prevent and treat the infection.20
MANAGEMENT STRATEGIES
Management Goals

Adequate hydration should be maintained. Children who are not capable of tolerating
oral intake should be hospitalized for parenteral fluids.

Treatment Strategies

See Table 25 for treatment strategies for hand, foot, and mouth disease.
Table 25
Hand, foot, and mouth disease treatment strategies

Pharmacologic Nonpharmacologic Self-Management

� Antipyretics for fever
� Topical oral anesthetics for

painful oral ulcers

� Supportive care
� Maintain hydration

� Contact precaution
� Exclusion from day care/school if

skin lesions are present
� Good hand hygiene
� Disinfect surfaces and fomites
Evaluation, Adjustment, Recurrence

Complications
Complications include dehydration, nail dystrophy, and onychomadesis. Enterovirus
is associated with more serious complications, including rhombencephalitis, acute
flaccid paralysis, aseptic meningitis, pulmonary edema and hemorrhage, and heart
failure.

Recurrence
Immunity is established after infection, but a second episode can occur if infected by a
different virus.
EVALUATION/WORKUP
Patient History

� Possible exposure history: Day care, play area, public swimming area, or expo-
sure to treated waste water or sick contact within the past month (Fig. 27)



Fig. 27. Progression of symptoms. (Data from Romero JR. Hand, foot, and mouth disease
and herpangina: an overview. Uptodate; 2014.)
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Physical Examination

� Lymphadenopathy
� Infection with enterovirus should be considered if patient develops tachycardia,
tachypnea, and cyanosis, usually 1 to 3 days after symptom onset (Fig. 28)5
Fig. 28. Classic findings associated with hand, foot, mouth disease.
Imaging and Additional Testing

� Primarily a clinical diagnosis
� Confirmation of a specific viral cause is not warranted in children with uncompli-
cated course. If confirmation is needed, real-time-PCR or nucleic acid amplifica-
tion from vesicular fluid is the diagnostic method of choice. Cell cultures may be
done but are less sensitive then the aforementioned tests.

� Blood, throat, and stool samples are less useful because isolation and identifica-
tion of the virus is time-sensitive, especially in cases of enterovirus infection, and
do not conclusively establish causality.

� Associated nonspecific laboratory findings include hyperglycemia and
neutrophilia.
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MOLLUSCUM CONTAGIOSUM

Molluscum contagiosum is caused by the molluscum virus (which is part of the
poxvirus family) with the only known host being humans. Four distinct genotypes
have been identified, with genotype 1 being the predominant type that causes 90%
of the cases in the United States.21 In recent years, there has been a gradual increase
in the number of cases in healthy children, adults with sexually transmitted diseases
(STD), and immunocompromised patients.5 The virus is transmitted through direct
skin contact, including sexual activity, contact sports, contact with fomites, or autoi-
noculation by scratching or touching an infected lesion. Lesions characterized by
grouped, dome-shaped papule with an umbilicated center, often appear around
7 weeks after exposure, are extremely contagious and remain so until the papules
have completely resolved. It commonly affects the face, trunk, axillae, and extremities
in children and the pubic and genital areas in adults. If genital lesions are present, it is
considered a STD, and in the case of children, sexual abuse should be suspected. In
healthy individuals, lesions are rarely severe as the virus only affects the outer (epithe-
lial) layer of the skin.21 Lesions spontaneously resolve within 2 months, often clearing
completely within 6 to 12 months without treatment and without scars.5 However, pa-
tients with immunosuppression (ie, HIV), atopic dermatitis, or other skin diseases may
have a more extensive presentation.5

MANAGEMENT STRATEGIES
Management Goals

Full skin examination is imperative because incomplete treatment may result in
continued autoinoculation and failure cure. The infection is self-limited in immunocom-
petent individuals, and treatment in such cases is optional, especially if it involves chil-
dren or pregnant patients. Individuals with genital lesions and those who are
immunosuppressed should be treated to prevent spread and reduce disease severity.
Repeat examination is recommended 2 to 4 weeks after treatment.21

Treatment Strategies

When a trial of treatment is desired, cryotherapy, curettage, podophyllotoxin, or
cantharidin are considered first-line options based on the rapid, clinically evident
response associated with their use. Conservative, nonscarring methods should be
used for people with multiple lesions (Table 26).

Evaluation, Adjustment, Recurrence

Complications
Complications include bacterial superinfection and follicular or papillary conjunctivitis
(if on the eyelid).

Recurrence
Reinfection may occur on exposure to an infected person.

EVALUATION AND WORKUP
Patient History

� Usually painless, smooth, firm, dome-shaped lesions with a dimple or pit in the
center. May be associated with local erythema, swelling, and pruritus

� Most commonly on the trunk, axillae, crural folds, and antecubital and popliteal
fossae

� Spares the oral mucosa, palms, and soles



Table 26
Molluscum contagiosum treatment strategies

Pharmacologic � Cantharidin: Preferably applied by a physician to prevent inadvertent
spread of the vesicant to other areas. Once applied, it remains on for 2–
6 h or until the first signs of blistering and then is washed off with soap
and water. Avoid applying on the face and genital and perianal areas
� Usual course of each treatment requires 2 visits to achieve complete
clearance. Treatment can be repeated every 2–4 wk until all lesions
have resolved. With proper application, lesions resolve without
scarring

� Common adverse effects: Transient burning, pain, erythema, and
pruritus at application site. Postinflammatory dyspigmentation may
occur, but it topically resolves over several months

� Podophyllotoxin: Self-applied twice a day for 3 wk and used for
infectious lesions on the thighs or genitalia
� Adverse effect: Local erythema, burning, pruritus, inflammation,
erosion

� The safety and efficacy in young children is not definitively
established

� Other agents: Imiquimod, potassium hydroxide, salicylic acid, topical
retinoids, and oral cimetidine have also been used for the treatment of
lesions. However, there are insufficient data in support of the efficacy
of these treatments. Use of retinoids is contraindicated in pregnancy

Nonpharmacologic � Cryotherapy: In-office procedure and rapidly effective. This
conservative method destroys most lesions in 1 to 3 treatment sessions
at 1- or 2-wk intervals and rarely produces a scar, making it first-line
treatment for many clinicians. Most children will not tolerate
cryotherapy due to the pain associated with the procedure

� Curettage: Useful when there are a few lesions because it provides the
quickest, most reliable treatment. Topical anesthesia may be needed
when treating children. A small scar may form; thus refrain from
applying in cosmetically important areas

� Other: Hypoallergenic surgical adhesive tape and laser therapy

Self-Management � Contact precaution: Not necessary to remove children from day care or
school or to exclude from playing contact sports provided that the
lesions are properly covered with clothing or dressing. Bathing with
other children should be avoided

� Efficacy of condoms preventing spread is unclear; abstinence should be
encouraged until resolution

� Sharing towels, clothing, or other personal items should be
discouraged

� Shaving the area around the lesion should be discouraged
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� Sexually transmitted molluscum contagiosum involves the groin, genitals, prox-
imal thighs, and lower abdomen

Physical Examination

� Exanthem (Figs. 29 and 30): Dome-shaped papules, slightly umbilicated with a
caseous plug, with or without surrounding inflammation (presence is a sign of im-
pending regression)

� Conjunctivitis if the lesion is located on the eyelid
� Molluscum dermatitis (Fig. 31): Development of eczematous patches or plaques
surrounding molluscum lesions

� Papules may be large, multiple, and widespread in HIV or immune-suppressed
patients



Fig. 29. Molluscum contagiosum seen on the face and scalp of a child. Flesh-colored, dome-
shaped papules. (Courtesy of Christopher J. Huerter, MD, Chief, Division of Dermatology,
Creighton Medical Center.)

Fig. 30. Molluscum contagiosum: discrete 2- to 5-mm, slightly umbilicated, flesh-colored,
dome-shaped papules with a caseous plug. (From Peterson BW, Damon IK. Other poxviruses
that infect humans. In: Bennett JE, Dolin R, Blaser MJ, editors. Mandell, Douglas, and Ben-
nett’s principles and practice of infectious disease. 8th edition. Philadelphia: Saunders; 2015.
p. 1703–6; with permission.)

Fig. 31. Molluscum contagiosum overlying atopic dermatitis. (Courtesy of Christopher J.
Huerter, MD, Chief, Division of Dermatology, Creighton Medical Center.)
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Imaging and Additional Testing

� Mainly a clinical diagnosis
� If necessary, rapid confirmation can be made by removing a small lesion with a
curette and placing it with a drop of potassium hydroxide between 2 microscope
slides. The preparation is gently heated and then crushed with firm, twisting pres-
sure. The content of the papule that contains infected cells can be examined
directly in a heated potassium hydroxide preparation. The infected cells are
dark and round and disperse easily with slight pressure, whereas normal epithe-
lial cells are flat and rectangular and tend to remain stuck together in sheets.

� Individuals with greater than 20 to 30 lesions should be examined for underlying
diseases such as STD, HIV, or malignancy.21

GIANOTTI-CROSTI SYNDROME

Gianotti-Crosti syndrome (GCS) is an acute onset of symmetric, erythematous,
papular eruptions that are accentuated on the face, extensor surfaces of the extrem-
ities, and the buttocks. It often presents with lymphadenopathy and anicteric hepato-
megaly. It most commonly occurs in children between the ages of 1 and 3 years, but
may occur in older children, adolescents, or adults. In childhood, both sexes are
equally affected; however, in adulthood, women are more prone to developing GCS
than men. The exanthem can last anywhere from 2 weeks to 6 months, but typically
resolves within 2 to 8 weeks.5

Since the discovery of GCS in the 1950s, several viruses have been associated with
its cause. HBV and EBV are the predominant culprits, with EBV being the most com-
mon cause in the United States due to routine HBV vaccination in infants. Originally,
GCS had 3 cardinal manifestations10:

� Nonrelapsing erythematopapular dermatitis localized to the face and limbs, last-
ing about 3 weeks10

� Paracortical hyperplasia of lymph nodes10

� Acute hepatitis, often anicteric, can last for months and progress to chronic liver
disease10

However, with current terminology, neither lymphadenopathy nor hepatitis is
required for the diagnosis of GCS. Because of its benign and self-limited nature,
most cases are either not reported or often misdiagnosed as a nonspecific viral exan-
them. Diagnostic testing is only done for viral confirmation in cases of immune sup-
pression or pregnancy.

MANAGEMENT STRATEGIES
Management Goals

Benign, self-limited disease; lesions usually clear within 4 to 12 weeks1

Treatment Strategies

See Table 27 for GCS treatment strategies.
Table 27
Gianotti-Crosti syndrome treatment strategies

Pharmacologic Nonpharmacologic Self-Management

� Antihistamine or calamine
lotion for pruritus

� Supportive care
� Adequate hydration

� Exclusion from day care or school is
not necessary
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Evaluation, Adjustment, Recurrence

� For GCS due to HBV infection, regular follow-up and liver function test monitoring
are recommended. If the alanine aminotransferase level remains elevated formore
than6months, it indicates chronic hepatitis, and thepatient shouldbe referred to a
gastroenterologist, hepatologist, or an infectious disease specialist.1

� Complications: Acute HBV infection may progress to chronic infection.
� Recurrence: Possible but rare.
EVALUATION AND WORKUP
Patient History

� Upper respiratory or GI illness 1 week before the onset of the exanthem
� Sudden onset of a symmetric rash starting on the lower extremities and ascending
upwards to involve the buttocks, upper arms, and face within 3 to 4 days

� Associated symptoms: Pruritus, malaise, low-grade fever, or diarrhea

Physical Examination

� Exanthem (Fig. 32): Symmetric, flat, papular, or papulovesicular rash on the
extensor surfaces of the extremities, buttocks, or face with sparing of the trunk
and mucosal surfaces. Rash can coalesce into larger plaques

� Lymphadenopathy: Cervical, axillary, or inguinal
� Anicteric hepatomegaly

Imaging and Additional Testing

� Clinical diagnosis
� Nonspecific laboratory findings include elevated liver enzymes, lactate dehydro-
genase, and alkaline phosphatase without hyperbilirubinemia

� If due to HBV, (1)HBV surface antigen
� Skin biopsy cannot confirm the diagnosis, but it may be necessary to exclude
other differential diagnoses if the rash is atypical
Fig. 32. (A–B) Monomorphous, symmetric, flat-topped, lichenoid, flesh-colored to reddish-
brown papules or papulovesicles, 3 to 4 mm in diameter. (From AlSabbagh MM, Hussein Kas-
sim AK. Gianotti–Crosti syndrome—the first case report from Bahrain: a rare presentation
following vaccinations. J Dermatol 2015:19(2); with permission.)



Fig. 33. Orf bullae. (Courtesy of Christopher J. Huerter, MD, Chief, Division of Dermatology,
Creighton Medical Center.)
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ORF (CONTAGIOUS ECTHYMA)

Orf is a zoonotic viral disease caused by the parapoxvirus orf virus and is commonly
seen in veterinarians, farmers, shepherds, butchers, and meat porters. Those infected
with this virus initially appear well, with only a low-grade fever, followed by develop-
ment of a tender small papule on the hand or finger or fingers, that progressively en-
larges to a blister (shown in Fig. 33), approximately 1 week after direct contact with an
infected animal (primarily sheep or goat), animal products, or contaminated fomite
(Figs. 33 and 34). Shortly after the blister ruptures, the lesion resolves without any
scarring (See Fig. 34). Although it is more prevalent in Europe and New Zealand, there
Fig. 34. Orf—ecthyma contagiosum. (Courtesy of Christopher J. Huerter, MD, Chief, Division
of Dermatology, Creighton Medical Center.)
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have been cases reported in North America. Because of its commonality among
farmers, veterinarians, and shepherds, and given the benign self-limited nature of
the disease, cases are not reported as frequently. Barrier protection and proper
hand hygiene are strongly recommended to help reduce the likelihood of transmission.

MANAGEMENT STRATEGIES
Management Goals

Benign, self-limited with complete resolution within 1 month after onset

Treatment Strategies

See Table 28 for Orf treatment strategies.
Table 28
Orf treatment strategies

Pharmacologic Nonpharmacologic Self-Management

� Cidofovir
� Imiquimod
Both medications have shown
promising results but lack
clinical data depicting their
efficacy

� Moist dressings
� Local antiseptics
� Finger immobilization
� Surgical care (curettage or

electrodessication) for large
exophytic or persistent
lesions

� Barrier protection (ie,
gloves)

� Hand hygiene
Evaluation, Adjustment, Recurrence

Complication
Secondary bacterial infection, toxic erythema.

Recurrence
Can occur but lesions are less pronounced than the primary infection.

EVALUATION/WORKUP
Patient History

� Low-grade fever with subsequent development of a tender nodule on the hand or
finger or fingers.

Physical Examination

� Tender nodule develops 1 week after exposure and progresses through the
stages, as shown in Fig. 35.
Fig. 35. Progression of orf nodule. (Data from Refs.1,5,6,9)
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� Regional lymphadenopathy or adenitis may also be present.

Imaging and Additional Testing

� Clinical diagnosis; serologic tests are not routinely required.
� Real-time PCR is the diagnostic test of choice to confirm a clinic diagnosis.
� Electron microscopy can be used, but it lacks the ability to distinguish between
the various parapoxviruses.
MONKEYPOX

The first human infection with Monkeypox virus was identified in western and central Af-
rica in the 1970s. The first outbreak in the western hemisphere occurred in the United
States in 2003. Monkeypox is a zoonotic infection that is acquired through respiratory
contact or direct contact with the infected animal’s body fluids, skin lesions, or contam-
inated fomites. It belongs to the samegenusas variola virus (thecausative agent of small-
pox) and vaccinia virus (the virus used in the smallpox vaccine). The pathogenesis of
human monkeypox is similar to that of smallpox except monkeypox is associated with
a greater degree of lymphadenopathy and lower capacity for person to person transmis-
sion. During the incubation period of 4 to 20 days, the virus is delivered to the internal or-
gansand the skin. Subsequently, patients begin to experience flulike symptoms followed
by an exanthem involving the palms and soles.9 The illness lasts 2 to 4 weeks and then
resolves.22 Patients are considered contagious until the crusts on the lesions are shed.
MANAGEMENT STRATEGIES
Management Goals

Self-limited; mainly supportive, with case-to-case spread reduced through isolation,
and, if available, the use of smallpox vaccine for contacts

Treatment Strategies

Nonpharmacologic strategies

� Supportive therapy including adequate hydration and bed rest

Pharmacologic strategies

� Currently no antiviral drugs are licensed to treat orthopoxvirus or other poxvirus
illnesses.

� In vitro, cidofovir is active against monkeypox; in vivo, it protects challenged an-
imals when given prophylactically or early in the evolution of the disease.

� In life-threatening cases, cidofovir may be administered but with hydration and
probenecid because it is nephrotoxic.
Self-Management Strategies

� Contact and respiratory isolation precautions should be managed.
� Individuals who have been exposed should be monitored for fevers and symp-
toms for 21 days after the last known contact.22

� Vaccination with the smallpox vaccine is the mainstay for prevention of monkey-
pox (and other orthopoxvirus) infection. It should be given to anyone who has
been exposed within 2 weeks (ideally 4 days of exposure), especially to veterinar-
ians and veterinary technicians, who have had direct physical contact with an in-
fected animal.22
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Evaluation, Adjustment, Recurrence

Complications
Scarring, bacterial skin infections, respiratory and GI disorders, keratitis, septicemia,
and encephalopathy.
Recurrence is rare.

EVALUATION AND WORKUP
Patient History

� Prodrome of fever, chills, diaphoresis, headache, backache, malaise, myalgia,
and prostration

� Development of maculopapular rash begins on the trunk and spreads peripher-
ally to involve the palms, soles, and mucous membranes. Pruritus may also be
reported.

Physical Examination

� Clinical features are those similar to smallpox with the most obvious difference
being pronounced submandibular, cervical, sublingual, and inguinal
lymphadenopathy.

� Exanthem: nontender maculopapular rash with lesions usually 3 to 15 mm in
diameter, begins on the trunk, palms, soles, and mucous membranes, evolves
synchronously from vesicles / pustules / umbilication and then crusting in a
2- to 4-week period / resolution of rash / hypopigmentation followed by hy-
perpigmentation of the scarred lesions.22

Imaging and Additional Testing

Access to a virus diagnostic laboratory should permit detection of the virus with elec-
tron microscopy and molecular methods from viral cultures and skin biopsy. In some
circumstances, distinguishing between monkeypox and tanapox may be important.
Currently, an array of nucleic acid diagnostic techniques permits the speciation of
the various orthopox viruses.

SMALLPOX

Smallpox is caused by infection of the upper respiratory mucosa by the orthopoxvirus
variola. When prevalent, interhuman transmission generally occurs through the inha-
lation of large airborne respiratory droplets of infectious variola virus, but can also
occur through contact with infected fomites or materials. Vaccination with smallpox
vaccine was the primary method used to eradicate smallpox and is the key for preven-
tion of orthopoxvirus infection.
Smallpox was initially subgrouped into 3 categories based on the extent of rash on

the face and the body: ordinary confluent (no area of skin was visible between vesicu-
lopustular rash lesions on the trunk or the face), semiconfluent (patches of normal skin
were visible between lesions on the trunk), and discrete (patches of normal skin were
visible between facial lesions). The World Health Organization (WHO) later classified
smallpox into 4 main clinical types1:

1. Ordinary smallpox (90% of cases)
a. Symptoms: Viremia, fever, prostration, and rash

2. Vaccine-modified smallpox (5% of cases)
a. Mild prodrome with few skin lesions

3. Flat smallpox (5% of hospitalized cases)
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a. Slowly developing lesions that appear flush with the edematous skin at the ve-
sicular stage

b. Almost always fatal
c. Previous vaccination was protective against this form of the disease

4. Hemorrhagic smallpox (<1% of cases)
a. Caused bleeding into the skin and the mucous membranes
b. Previous vaccination was not protective against this form of the disease

A smallpox eradication program was developed in 1958 by WHO, and no cases of
variola have occurred since 1977. In 1980, WHO declared the disease eradicated. The
virus is kept at secure institutions in biosafety level 4 laboratories in the United States
and Russia.9

MANAGEMENT STRATEGIES
Management Goals

Smallpox vaccine is currently recommended only for laboratory personnel who work
with infectious orthopoxvirus, certain public health personnel, and certain members
of the military.

Treatment Strategies

Currently, no antiviral drugs are licensed to treat orthopoxvirus or poxvirus illnesses.

Evaluation, Adjustment, Recurrence

� Mortality rate correlates directly with the rash burden.
� Mortality is more severe in children and pregnant women.
� Stockpiles of vaccine are available should smallpox recur.

EVALUATION AND WORKUP
Patient History

� Asymptomatic incubation period of 10 to 14 days followed by fever as high as
103�F.9

� Associated constitutional symptoms: Backache, headache, vomiting, extreme
exhaustion, and fatigue.

Physical Examination

� Exanthem: Systemic centrifugal rash with lesions on the oral mucosa, face, and
extremities. Lesions involve the palms and soles and are present in different
clinical presentations ranging from macules and papules to vesicles (seen by
day 4–5 of infection), pustules (seen by day 7), and encrusted and scabbed
lesions.9

OTHER VIRAL ILLNESS WITH CUTANEOUS MANIFESTATIONS
Herpangina

� Virus: Coxsackie (most common cause), echovirus, HSV, and adenovirus20

� Transmitted by fecal-oral route or direct contact
� Predominantly affects children less than 10 years old20

� Typically seen in the summer or fall months
� Symptoms: fever and malaise / lymphadenopathy, sialorrhea, dysphagia /
painful grayish-white papules / vesicles / ulcers (<5 mm in diameter) with a
red rim on the soft palate, tonsils, uvula, and pharynx (Fig. 36)20



Fig. 36. Herpangina.
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� Absence of skin manifestations differentiates this from hand, foot, and mouth
disease

� Diagnosis: Clinical diagnosis. Nasopharyngeal swab or serologic testing can be
done but it is not warranted10

� Treatment: Supportive, analgesics, and adequate fluid intake. Usually resolves in
1 to 2 weeks. Cold drinks help to soothe the throat, while hot drinks should be
avoided.

Infectious Mononucleosis

� Virus: EBV (most common cause) and cytomegalovirus (CMV)10

� Transmitted by direct contact with saliva or body fluids
� Symptoms: gradual onset of flulike symptoms / fever, pharyngitis, and tender
lymphadenopathy (primarily the posterior cervical chain)� splenomegaly, palatal
petechiae, and in about 10%, a faint nonpruritic diffuse maculopapular rash ap-
pearing on the trunk and then disseminating to the extremities and face (see
Fig. 37)
Fig. 37. Infectious mononucleosis.
� Patients with EBV can develop a pruritic nonallergic maculopapular rash on the
extensor surfaces or pressure points 7 to 10 days after receiving ampicillin or
amoxicillin6

� Diagnosis: Complete blood count with differential (CBC/D) with 50% lympho-
cytes (at least 10% atypical) and 1 monospot (heterophile antibody) test1
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� Treatment: Supportive with analgesics, fluids, and rest. Avoid contact sports and
other heavy physical activity that involve increased abdominal pressure (ie,
rowing or weight-lifting) for at least 3 to 4 weeks and until splenomegaly has
resolved as determined by a physician

Ebola

� Transmitted by direct contact with infected body fluids
� Symptoms: fever, flulike symptoms, headache, pharyngitis, and myalgia /
emesis, diarrhea, maculopapular rash � petechiae, purpura, ecchymosis, or he-
matomas, and decreased liver and renal function / internal and external
bleeding (5–7 days after symptoms start)1

� Diagnosis: Laboratory tests: Y platelet, [ liver function tests, and signs associ-
ated with disseminated intravascular coagulation ([ prothrombin time, partial
thromboplastin time, and bleeding time). Definitive diagnosis with PCR1

� Strict infection control measures should be implemented, such as barrier isola-
tion and wearing protective equipment.

� High mortality rate. Death usually occurs 6 to 16 days after initial symptoms due
to hypotension from fluid loss.

� Recovery begins 1 to 2 weeks after first symptoms and provides immunity.1

Chikungunya Fever

� Virus: Chikungunya virus (Togaviridae family)23

� Transmitted by mosquito (not contagious) in tropical areas
� Symptoms: acute onset of fever, flulike symptoms, headache, severe debilitating
arthralgia (beginning in the small joints and then the larger joints), and slightly
raised maculopapular rash over the trunk, limb and face (Fig. 38)
Fig. 38. Chikungunya fever.
� Diagnosis: ELISA or PCR.23

� Treatment: Supportive with optimal analgesics, fluids, and rest. Symptoms usu-
ally resolve within 1 week, but arthralgia may persist for months.23
Dengue Fever

� Virus: Dengue virus (5 subtypes of virus)
� Transmitted by mosquito bite (not contagious), primarily in tropical and subtrop-
ical areas6

� Symptoms: Acute-onset high fever, flulike symptoms, frontal headache,
arthralgia, and rash (macular rash originating on the trunk / extremities and
face). Rash is often referred to as “island of white in a sea of red.”6

� Diagnosis: ELISA or PCR
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Viral Hemorrhagic Fever

� Caused by 4 distinct RNA virus families: Arenavirus (Lassa, Argentine, Bolivian,
Brazilian, and Venezuelan hemorrhagic fever), filovirus (Ebola andMarburg virus),
bunyavirus (Hantavirus), and flavivirus (yellow and dengue fever)6

� Transmitted by aerosol or direct contact
� Multiple organs are affected. Specific signs and symptoms vary based on viral
cause, but generally, patients have high fever, malaise, fatigue, and a maculo-
papular/petechial rash / bleeding and hemorrhage.6

� Treatment: supportive with pain relievers, fluids, and rest

Table 29 examines viral illnesses with rare cutaneous manifestations.
Table 29
Viral illness with rare cutaneous manifestations

Viral Illness Skin Manifestation

Influenza May sometimes present with a pinkish petechial rash that
may become confluent sparing the face, palms, and soles

Alphavirus Mosquito-transmitted viruses that cause multiple
erythematous small papules

Herpes B virus It is extremely rare in humans and result from a monkey
bite or scratch; small vesicular lesions at the site of
exposure; can cause severe brain damage

Boston exanthem disease Caused by Echovirus 16; fever with subsequent
development of pink maculopapular rash seen on the
face, trunk, and occasionally on the extremities

Echovirus nonspecific exanthem Varies echoviruses (2, 6, 9, 11, 19, and 25) can cause
rubelliform, morbilliform, petechial, vesicular, or
punctate macular eruptions

Eruptive pseudoangiomatosis Caused by echovirus 25 and 32, CMV, EBV, and coxsackie
virus. Small (2–4 mm) blanchable, red papules resembling
cherry angiomas on the face, trunk, and limbs. There are
usually �10 lesions and they resolve spontaneously in
10 d

Lipschutz ulcer Rare. Painful genital ulcers, fever, and lymphadenopathy in
young women; not a STD; associated with CMV and EBV

Rare poxvirus lesions Rare zoonotic lesions include cowpox, pseudocowpox
(“milker’s nodule”), sealpox, tanapox, and yabapox.
Cowpox causes a localized pustular exanthema, whereas
other infections cause a localized nodular lesion that
resolves within weeks to months
Vaccination

Tables 30 and 31 describe attenuated live vaccines and recombinant vaccines.

� Contraindications for live attenuated vaccines:

� Pregnancy: if unimmunized, patient must wait until after delivery before being
vaccinated.

� Immunodeficiency, including malignancy, receiving chemotherapy, immunosup-
pressive or biological medications, HIV (in certain cases), and congenital immu-
nodeficiency. Women should avoid becoming pregnant within 3 months of
vaccination (and 1 month for varicella).5



Table 30
Attenuated live vaccines

Vaccine Recommendations

Influenza (nasal) Individuals 2–49 y old; administered yearly24

Measles, mumps,
rubella

� All children >1 y old: 1st dose at 12–15 mo, 2nd dose 4–6 y old or 28 d
after 1st dose24

� Postpubertal women, teachers, child care employees, and health care
workers at increased risk; also can be given to AIDS patients

� Recommended for people born after 1957, with immunization
unknown, and with serologic test that does not indicate immunity

� Do not give if received immunoglobulins or blood products 2 wk
before or 3 mo after vaccination24

Smallpox � Prevention for monkeypox and other orthopoxvirus infections
� Monkeypox: Recommended for anyone who has been exposed
within 2 wk (ideally 4 d of exposure), especially to veterinarians and
veterinary technicians who have had direct physical contact with an
infected animal22

� Smallpox: Recommended only for laboratory personnel who work
with infectious orthopoxvirus, certain public health personnel, and
certain members of the military

Varicella � Children <13 y old: 1st dose at 12–15 mo of age, 2nd dose at age 4–6 y
� >13 y olds who have not had chickenpox or received vaccine should be

fully vaccinated with 2 doses at least 28 d apart
� Immunocompetent, >60-year-old individuals who are VZV

seronegative
� Adults who are at increased risk (such as day care and health care

employees)
� HIV patients with CD-4 count >350, 2 doses should be administered

3 mo apart

Yellow fever 9 mo of age and older in areas with high prevalence

Zoster Immunocompetent adults � age 60 regardless of previous episode of
herpes zoster

Table 31
Recombinant vaccine

Vaccine Recommendations

Influenza (IM, intradermal) 6 mo of age or older; administered yearly

HBV � Children: 1st dose at birth, 2nd dose 1–2 mo old, 3rd dose
6–18 mo old

� Unvaccinated adults at increased risk, include homosexual
men, intravenous drug abuse, people with chronic liver or
kidney disease, <60 y old with diabetes, health care worker,
HIV positive

HPV 3 vaccines exist (either one can be given); decreases the risk cf
genital warts and cervical, vaginal, vulvar, and anal cancer.
All 3 types are given as 3 doses. Second dose 1 mo after the
1st dose and 3rd dose given 6 mo after the initial dose

HPV 4 (Gardasil): Quadrivalent (types 6, 11, 16, 18) for males
and females 9–26 y old

HPV 2 (Cervarix): Bivalent (types 16, 18) for females 10–26 y old
Gardasil 9: Recombinant 9-valent (6, 11, 16, 18, 31, 33, 45, 52,

and 58) for females 9�26 y old and males 9–15 y old
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SUMMARY

Diagnosis of a viral skin infection is based on a conglomeration of key components.
Knowledge of pathognomonic features and pattern recognition are pivotal in differen-
tiating the likely pathogen, predicting the course, and deciding if and to what extent
treatment is warranted. Although most viral skin infections have an archetypal set of
features, some have diverged from the classic description, such as HSV. Diagnosis
is often confirmed by serology or nucleic acid testing and rarely by vial culture. In gen-
eral, viral exanthems are self-limiting and treatment is supportive, with only a few hav-
ing life-long sequelae.
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