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GOAL

To gain a thorough understanding of Kaposi’s varicelliform eruption

OBJECTIVES

Upon completion of this activity, dermatologists and general practitioners should be able to:

1. Recognize Kaposi's varicelliform eruption.

2. Distinguish herpetic from vaccine-associated forms of Kaposi’s varicelliform eruption.

3. Manage Kaposi’s varicelliform eruption in affected patients.
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Disseminated herpes or vaccinia in the setting of
underlying skin diseases is known as Kaposi’s
varicelliform eruption (KVE). Patients typically
present with disseminated vesicopustules in the
areas of the most severe involvement of their
underlying skin disease. We report a case of
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eczema herpeticum in a woman with a long-
standing history of atopic dermatitis (AD). This
report also reviews the literature on eczema her-
peticum and eczema vaccinatum (EV), summa-
rizes clinical and histopathologic characteristics
and treatment, and discusses the recommenda-
tions of the Centers for Disease Control and
Prevention for smallpox vaccination.

Cutis. 2004;73:115-122.

atients with chronic inflammatory skin dis-
eases, particularly atopic dermatitis (AD), are
at risk for dissemination of cutaneous viral
infections. Infection is most commonly caused by
herpes simplex virus (HSV); however, it also may
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Figure 1. Confluent eroded vesicopapules on the cheek
and chin.

occur with coxsackievirus or vaccinia. The term
Kaposi’s varicelliform eruption (KVE) is used synony-
mously with eczema herpeticum when HSV infects
eczematous skin. When KVE occurs in a patient who
has received or has come in close contact with some-
one who has received the smallpox vaccination, it
also is referred to as eczema vaccinatum (EV). The
pathogenesis of KVE may be related to impaired
immune surveillance or simply may represent a
mechanical phenomenon secondary to decreased
epithelial barrier function. As the threat of bioter-
rorism with smallpox increases, physicians must
address the question of safety when vaccination is
considered in individuals with a history of atopy.

Case Report

A 40-year-old woman with long-standing AD pre-
sented with a 5-day history of painful vesicles that
had started on her right arm and gradually spread to
involve the rest of her body. She had been evaluated
by a physician and had been placed on prednisone,
cephalexin, and triamcinolone without improve-
ment. The patient did not have any preceding history
of oral ulcerations or erosions but did report a history
of intermittent “cold sores.” On examination, her
face, chest, arms, abdomen, back, and upper thighs
were packed with confluent vesicopapules; some areas
were eroded and weeping a yellow serous fluid (Fig-
ures 1 through 3). Direct fluorescent antibody (DFA)
test yielded positive results of HSV-1 and HSV-2. A
diagnosis of eczema herpeticum was made, and treat-
ment with valacyclovir and cephalexin was initiated.
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Figure 2. Numerous vesicles with prominent erosion
and crusting present on the trunk.

Results of a bacterial culture yielded Staphylococcus
and Streptococcus species. Biopsy results confirmed
cytopathic changes diagnostic of herpesvirus infec-
tion with focal keratinocyte necrosis and acantholysis

(Figures 4 and 5).

Comment

KVE was first described in 1887 by Moritz Kaposi who
was Professor and Chairman of Dermatology at the
University of Vienna School of Medicine.! Kaposi
initially thought the condition was secondary to a
fungal infection, but the discovery of inclusion bodies
histologically suggested a viral etiology.? The term
KVE is now used to describe disseminated herpes sim-
plex, vaccinia, or coxsackievirus in the setting of
certain underlying skin diseases.!

Eczema herpeticum is a term often used synony-
mously with HSV-associated KVE because eczema is
the most common underlying skin condition seen in
KVE.! KVE also has been reported to occur in the set-
ting of Darier disease,’* cutaneous T-cell lymphoma,’
pityriasis rubra pilaris,® familial benign chronic pem-
phigus,” congenital ichthyosiform erythroderma, seb-
orrheic dermatitis, Wiskott-Aldrich syndrome,®
psoriasis, and lupus erythematosus.” Additionally,
KVE has been reported in patients who have disrup-
tion of the epidermal barrier either as a result of irri-
tant contact dermatitis caused by vigorous scrubbing



Figure 3. Individual umbilicated vesicopustules (A and B).

of the face with a facial cleanser,'® following a skin
graft,!! in the setting of second-degree burns,'? or
after dermabrasion.? It also has been reported to occur
in the setting of multiple myeloma."

The literature presents conflicting data regarding
immunologic defects in response to herpesvirus
infection in patients with AD. Although it has been
suggested that patients with AD have depressed
cell-mediated immunity to HSV, studies have failed
to confirm this.'*!"® Some authors have postulated
that decreased numbers of circulating natural killer
cells and a decrease of IL-2 receptors cause patients
with atopic eczema to be more susceptible to her-
petic infection." It may be that the spread of infec-
tion is related purely to mechanical factors rather
than to immune surveillance.

KVE can present in a primary form or a recurrent
form.'® The primary form presents with clusters of
umbilicated vesicles and vesicopustules that usually
occur in areas where skin has been most affected by
the underlying skin disease.'” The lesions gradually
spread and are accompanied by systemic symptoms
such as fever, malaise, and lymphadenopathy.! Milder
cases may have lesions limited to the head and
neck.!® Over time, the vesicles may become hemor-
rhagic and later develop into erosions that can
become secondarily infected.!” More severe cases can
result in scarring. Recurrent cases usually are more
limited with fewer systemic symptoms.'®

Herpetic keratitis is a serious ocular sequela. For-
tunately, despite the frequent involvement of vesi-
copustules on the face, ocular herpetic infection is
rare in the setting of KVE.!”® One study reported
3 patients with KVE with positive HSV conjunctival
culture results but no visible ocular disease.® KVE
can be associated with viremia and involvement of
the lungs, liver, brain, and gastrointestinal tract.!

Prior to the availability of antiviral therapy, deaths
occurred secondary to rhabdomyolysis and renal fail-
ure.!8 Bacterial infection of the eroded skin can
progress to bacterial sepsis.

Differential Diagnosis and Diaghosis

The differential diagnosis of eczema herpeticum
includes impetigo, varicella-zoster virus, and EV.! A
diagnosis of eczema herpeticum should be consid-
ered in the presence of multiple umbilicated
papules, vesicopustules, or erosions in a patient with
underlying skin disease. The presence of herpesvirus
infection often can be confirmed by the presence of
ballooning degeneration and nuclear cytopathic
effect in multinucleated cells seen on a Tzanck test.
The characteristic nuclear cytopathic effect
includes peripheral margination of nucleoplasm so
that it creates a basophilic rim at the edge of the
nucleus. When possible, samples should be obtained
from the floor of a freshly unroofed vesicopustule.'’
More specific identification of the causative agent
can be confirmed by viral culture or DFA testing of
a smear. Smears for DFA testing generally are
obtained with a No. 15 blade from the floor of a
fresh vesicle. A round smear requires fewer drops of
reagent than a long thin smear and is therefore more
cost-effective. DFA  results generally can be
obtained within 1 to 4 hours.

Biopsy results of eczema herpeticum will show
changes characteristic of herpesvirus infection;
namely ballooning degeneration of keratinocytes
with multinucleated epithelial cells and nuclear cyto-
pathic effect.”” Polymerase chain reaction from tissue
or smears may be performed to extract herpes DNA
to distinguish among the herpes subtypes. Immuno-
staining also can be performed using monoclonal

antibodies directed against HSV-1 and HSV-2."
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Figure 4. Epidermal acanthosis with acan-
tholytic change in eczema herpeticum
(H&E, original magnification X 100).

Figure 5. A multinucleated epithelial cell
with nuclear molding and ground glass-
chromatin characteristic of the cytopathic
changes of herpesvirus infection in eczema
herpeticum (H&E, original magnification
x400).

Treatment
The mainstay of therapy for eczema herpeticum is
oral therapy with nucleoside analogue antiviral med-
ications such as acyclovir, valacyclovir, and famci-
clovir (Table). The activation of acyclovir requires a
thymidine kinase that is specific for the herpesvirus
family. The drug is triphosphorylated to a form that
inhibits viral DNA polymerase, resulting in irre-
versible viral DNA chain termination.?® Absorption
of oral acyclovir is unreliable in neonates.
Valacyclovir is an ester prodrug of acyclovir that
has a bioavailability 3 to 5 times greater than oral acy-
clovir. Oral dosing of valacyclovir can result in blood
levels similar to those obtained with parenteral acy-
clovir.?® Valacyclovir generally is dosed twice daily for
herpes simplex and 3 times daily for herpes zoster.?°
Famciclovir is a prodrug of penciclovir that also must
be triphosphorylated to become active. It too has
greater bioavailability than acyclovir and generally is
dosed 3 times daily. Parenteral therapy may be pre-
ferred over oral therapy in the case of immunosup-
pression or inability to take oral medication.
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Intravenous acyclovir has been reported to cause
phlebitis and reversible renal insufficiency from crys-
talline nephropathy. This risk can be minimized with
intravenous fluid hydration.?! Acyclovir-resistant
herpes can be treated with foscarnet, which is not a
nucleoside analogue but instead acts by blocking

pyrophosphate-binding sites on viral polymerases.*

Secondary bacterial infection is common in
eczema herpeticum and should be treated with
appropriate antibiotics. Most infections are caused by
staphylococcal and streptococcal species. Despite the
rare occurrence of herpetic keratitis, some authors
recommend that patients with eczema herpeticom be
treated with a topical ophthalmic antiviral medica-
tion in addition to systemic antiviral therapy; how-
ever, oral acyclovir alone has been shown to be
beneficial in the treatment of HSV keratitis.®?

Eczema Vaccinatum

In the early 1970s, the United States ended routine
vaccination for smallpox because of the eradication of
naturally occurring disease. With the emerging threat



Figure 6. Generalized vaccinia. Reprinted with permis-
sion from Len Sperling, MD.

Oral Dosing Regimen for Eczema
Herpeticum in Immunocompetent
Patients (Dosing as in Herpes Zoster)

Acyclovir

800 mg 5 times daily for 7-10 days or until
evidence of healing is noted

Valacyclovir

1 g 3 times daily for 7-10 days or until evidence
of healing is noted

Famciclovir

500 mg 3 times daily for 7 days or until evidence
of healing is noted

*Data are from Evans et al.?°

of bioterrorism, the issue of vaccination recently has
come to the forefront as a public health concern.
Smallpox vaccine is made from live vaccinia virus.
Immunity induced by vaccinia is protective against
the causative agent in smallpox, the variola virus.
Although very successful in the campaign against
variola, the smallpox vaccine earned the reputation of
having one of the highest rates of vaccine-associated
adverse events. Dermatologic complications include
localized skin reactions without systemic symptoms,

Figure 7. A closer view of an individual lesion of vaccinia.
Reprinted with permission from Len Sperling, MD.

generalized skin reactions without systemic symptoms
(eg, erythema multiforme minor), and generalized
skin reactions with systemic symptoms (eg, EV, gen-
eralized vaccinia) (Figures 6 and 7).” Data from the
late 1960s show that adverse events to vaccinia inoc-
ulation are 10 times more likely to occur in those
receiving the vaccine for the first time compared with
those receiving a repeat vaccination. It is estimated
that approximately 40% of the current US population
are immunologically naive to vaccinia.??

Like eczema herpeticum, EV occurs in the setting
of a compromised epidermal barrier. AD, regardless
of disease activity, is a risk factor for developing EV.
Although many primary care providers do not dis-
tinguish between AD and other forms of eczema,
AD is a genetic disease with immune defects that
may predispose to the spread of the virus.”? To
reduce the risk of inadvertent inoculation of a
patient with AD, the current recommendations of
the Centers for Disease Control and Prevention
(CDC) include any history of AD or eczema as a
contraindication to receipt of smallpox vaccine.?*

EV presents with lesions distant from the inocu-
lation site and may comprise umbilicated pustules,
papules, vesicles, or erosions with a predilection
for sites of previous AD lesions.”* Following vac-
cination, characteristic lesions may appear concur-
rently with, or shortly after, lesions of the vaccination
site (Figure 8).

A typical major reaction in a primary vaccine is
marked by the formation of a papule, vesicle, ulcer,
or crusted lesion surrounded by an area of induration
on day 6 to 8 postvaccination. Most commonly, the
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vaccination site progresses through papular, vesicu-
lar, pustular, and crusted stages, followed by separa-
tion of the crust and resultant scarring. The lesions
of EV follow a similar clinical course. In cases of sec-
ondary transmission of vaccinia from a vaccinated
individual to another person, the eruption of lesions
typically occurs 5 to 19 days after exposure.”> Con-
fluent lesions are common in areas previously
affected by AD and may cover the entire face or the
antecubital and popliteal fossae. Patients often are
systemically ill with fever, generalized lym-
phadenopathy, and malaise.?*

EV should be suspected in any patient with a
history of AD who exhibits the typical clinical
presentation and either has been vaccinated
against smallpox or has had contact with an indi-
vidual who has been vaccinated 5 to 20 days prior
to presentation. The diagnosis primarily is clinical
and is based on the characteristic clinical presen-
tation in combination with a history of exposure
to vaccinia. Histopathologic findings are charac-
teristic and include reticular degeneration of the
epidermis with intranuclear and intracytoplasmic
inclusion bodies (Figure 9). Although a presump-
tive diagnosis is sufficient to warrant treatment,
the CDC can perform confirmatory tests. The
presence of an Orthopoxvirus can be confirmed by
electron microscopy of vesicular or pustular fluid,
polymerase chain reaction, and restriction frag-
ment length polymorphism testing.?® The CDC
recommends that immunologic studies for T-cell
function and IgE levels be performed in cases of
EV in an effort to identify particular laboratory
markers characteristic of those patients at
increased risk of development of EV so that the
morbidity and mortality attributable to this com-
plication may be lessened.?’

Treatment for established cases of EV consists
of vaccinia immune globulin, hemodynamic sup-
port, wound care, and careful monitoring for the
presence of superimposed infections. Vaccinia
immune globulin is produced from the plasma of
vaccinated individuals and contains a high titer of
vaccinia-neutralizing antibody. Historically, the
initial dose of vaccinia immune globulin used for
patients with EV was 0.6 to 1.0 mL/kg adminis-
tered by intramuscular injection.?® For patients
with severe extensive lesions, 5 to 10 mL/kg was
administered intramuscularly in divided doses.
The necessity for use of an intramuscular prepara-
tion stemmed from the high level of aggregated
protein it contained. An intravenous preparation
with a lower level of aggregated protein is now
available through the CDC, with dosing guided by

the investigational new drug protocol under which
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Figure 8. Localized reaction following vaccinia immu-
nization. Reprinted with permission from Brooke Army
Medical Center teaching file.

it is being used. Guidelines for hemodynamic support
are similar to those used for patients with sepsis.
Electrolytes should be monitored closely with
prompt correction of any abnormalities. Meticulous
skin care is imperative in patients diagnosed with
EV and is similar to that used for burn patients.
Patients with EV also are at risk for the develop-
ment of secondary skin infections and may require
appropriate antibacterial and antifungal treatment
as guided by results of skin and blood cultures.?

The prevention of EV is dependent on a thor-
ough medical history and appropriate screening. In a
pre-exposure setting, smallpox vaccination is con-
traindicated in any person with a current or past his-
tory of eczema or AD, regardless of disease severity.
Individuals with close contact to anyone with a his-
tory of these conditions also should not receive the
vaccine. The CDC recommends that smallpox vac-
cination also be deferred for those with active acute,
chronic, or exfoliative skin conditions that disrupt
the epidermis. The guidelines specifically mention
Darier disease in a potential vaccine candidate or in
a household contact with active disease.?” In the
event of a smallpox outbreak, the CDC will dis-
tribute specific modifications regarding populations
to be vaccinated.?



EV is one of the most severe adverse events
that may occur following smallpox vaccination. As
the current smallpox vaccination program acceler-
ates, it is important for healthcare workers to screen
potential vaccine candidates for a current or past
history of skin disease. With uncertainties regarding

Figure 9. Smallpox. Scanning magnifica-
tion showing epidermal acanthosis with
prominent reticular degeneration (the
histologic findings of eczema vaccinatum
are identical)(A). High magnification
reveals a small intracytoplasmic
eosinophilic Guarnieri body (B). High
magnification of the cells at the base of
the epidermis shows an individual intra-
nuclear inclusion shown at the tip of the
arrow (C)(H&E, original magnifications
X100, X400, and X1000).

the most effective indicators for detection of
patients at highest risk, many questions surround
vaccination protocols in a pre-exposure setting.
The development of immunologic studies capable
of accurately identifying those at increased risk for
EV following smallpox vaccination could have a
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significant impact on the incidence of this devastat-
ing complication.?? A better understanding of subtle
underlying immunologic differences that increase
susceptibility in particular individuals could lead to
new, more specific recommendations concerning
individuals who should not receive the vaccine.
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