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Chickenpox is caused by varicella zoster virus (Her-
pesvirus varicellae), a unique double-stranded DNA
virus that belongs to the subfamily of Alphaher-
pesvirinae.1 This virus is capable of producing two
different clinical disease syndromes: 1) varicella
(chickenpox); and 2) zoster (shingles). The differ-
ences in the clinical presentation of the two are not
attributable to distinct etiologic agents, but rather to
variations in the affected host and circumstances of
infection.  Primary varicella infection is largely a dis-
order of childhood, with one study estimating that
90% of cases occur in children less than 10 years of
age.2 Primary varicella infection is highly contagious
and thus a common disease of childhood.  Exposure
to varicella in a healthy child, generally as a rule, con-
fers immunity to the host.  Re-exposure at a later age
rarely leads to clinical manifestations due to the
heightened immune response of primed humoral and
cell-mediated mechanisms. Recurrent primary vari-
cella infection is extremely rare, and is mostly lim-
ited to immunosuppressed or immunocompromised
populations.3

Pathogenesis
Primary varicella, or chickenpox, is most commonly
acquired by inhalation of respiratory droplets.4-7 Vesi-
cle fluid contains a large amount of the virus; viral
transmission through contact with skin lesions also
may occur.  The virus initially infects the conjunc-
tiva or mucosa of the upper respiratory tract. Then
viral replication ensues in regional lymph nodes on
days 2 to 4 postinfection.  Primary viremia follows,
which ensues on days 4 to 6. Varicella viremia is hy-
pothesized to transpire within mononuclear mono-
cytes; lymphocytes are suspected of being the primary
carriers of viral particles.  Secondary viral replication
occurs in the body’s internal organs, most notably the
spleen and liver.  Elevated serum hepatocellular en-
zymes are a common observation in the acute stage

of primary varicella infection. A secondary viremia
follows, during approximately days 14 to 16,  in which
viral particles progressively invade capillary endothe-
lial cells, capillaries, and the epidermis diffusely
throughout the body. 

Distinctive epidermal pathologic changes may be
seen in varicella infection.8,9 Cells of the malpighian
layer demonstrate intracellular edema; characteristic
nuclear changes consisting of eosinophilic inclusion
bodies and marginated chromatin are also appreci-
ated.  Multinucleated giant cells, which are produced
predominantly by cell fusion, are also typical of vari-
cella infection.  The clinical appearance of the vesi-
cle in varicella is a result of both intracellular and in-
tercellular edema within the malpighian layer.

Primary varicella infection, or chickenpox, is be-
lieved to spread from mucosal and epidermal lesions
into sensory nerves.  The varicella zoster virus (VZV)
enters a latent state in the dorsal ganglion cells of
sensory nerves; reactivating of the virus produces the
clinically distinct syndrome of herpes zoster.  The ex-
act mechanisms of this process have not yet been
fully elucidated.
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FIGURE 1. Dew drop on rose petal characteristic vesi-
cle of chickenpox (courtesy of Emanuel G. Kuflik, MD,
Clinical Professor, Dermatology, New Jersey Medical
School).
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Clinical Characteristics
In young, healthy children, the onset of chickenpox
usually begins with the triad of rash, malaise, and low-
grade fever. Varying degrees of pruritus accompany its
onset, which is usually abrupt. A prodrome of myal-
gia, nausea, anorexia, headache, and vomiting is most
commonly seen in older children and adults.  The
rash of primary varicella is characterized by small ery-
thematous macules appearing on the face and trunk
with rapid progression, over the course of 12 to 14
hours, to papules, clear unilocular vesicles (usually 2
to 3 mm in diameter), pustules, and crusts. A dew
drop on a rose petal well describes the characteristic
vesicle of chickenpox (Figure 1). The dry crust forms
and separates from the skin over a time-course of 1
to 3 weeks, leaving behind a shallow, pink depression.
These lesions, as a rule, commonly heal without scar-
ring in the absence of secondary infection.   The dis-
tribution of the vesicles is most numerous on the
trunk, face, scalp, and proximal limbs (Figure 2).  An
identifying feature is the presence of lesions at dif-
ferent stages of development and healing in each site.
In addition, the eruption is not only an exanthem,
but also an enanthem, with oral vesicles often seen. 

Variations may be noteworthy. Rarely, lesions may
be bullous or hemorrhagic (see below).10 In addition,
the live attenuated varicella vaccine, produced from
the Oka strain of the virus, may cause a limited cu-
taneous eruption of chickenpox with transmission to
susceptible household contacts.11

Complications
In the healthy pediatric population, chickenpox is
usually a self-limited disease. The most frequent com-
plication of primary varicella infection in children is
secondary bacterial infection of skin lesions.  Staphy-
lococci and streptococci are the most common bac-
terial pathogens, with clinical manifestations includ-
ing impetigo, cellulitis, and erysipelas.  Local bacterial
infection significantly increases predisposition to
scarring.  These local infections rarely lead to sep-
ticemia with a bacterial pneumonia or otitis media.
Primary varicella pneumonia is a common complica-
tion of infection in adults, but is rare in children.
Ninety percent of reported cases of varicella pneu-
monia occur in adults.12-14

There are more than 100 cases described of throm-
bocytopenia and purpura secondary to primary vari-
cella infection.15 These manifestations have been sub-
classified into five major clinical syndromes:  1) febrile
purpura (most benign syndrome with an uncompli-
cated outcome); 2) malignant chickenpox with pur-
pura (associated with widespread systemic infection
and a greater than 70% mortality rate); 3) postinfec-
tious purpura; 4) purpura fulminans; and 5) anaphy-

lactoid purpura.16 Hemorrhagic complications are
more common in immunocompromised or immuno-
suppressed populations, although healthy children are
also susceptible to these syndromes, including malig-
nant chickenpox with purpura.17 The etiology of these
rare hemorrhagic varicella syndromes is not clear, al-
though an autoimmune hypothesis has been proposed.
Other rare complications of varicella include hepati-
tis, myocarditis, and glomerulonephritis.

Central nervous system complications of primary
varicella infection are extremely rare.  Reye’s syn-
drome, acute cerebellar ataxia, encephalitis, and the
Guillain-Barré syndrome have all been documented
to occur with primary varicella infection.  Reye’s syn-
drome occurs in highest incidence secondary to vari-
cella infection in comparison to other viral infections;
this syndrome is most commonly associated with con-
comitant aspirin ingestion.18,19

Chickenpox in pregnancy may produce congeni-
tal disease ranging from asymptomatic latency to se-
vere defects or fetal wastage.20 Infection in the first
trimester is the most dangerous, associated with cor-
tical atrophy, psychomotor retardation, ocular abnor-
malities, and other findings. 

Diagnosis
Primary varicella infection in children is usually diag-
nosed clinically.  The characteristic papulovesicular
rash, described above, accompanied by fever with or
without malaise, is one characteristic of varicella in-
fection.  The presence of lesions in varying stages of
evolution and healing in one body site is also an inte-
gral clinical identifier of primary varicella infection.
Diagnostic techniques of identifying varicella infec-
tions include Tzanck smears of vesicular fluid, although

FIGURE 2. Vesicular eruption on trunk (courtesy of
Emanuel G. Kuflik, MD, Clinical Professor, Dermatology,
New Jersey Medical School).
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this technique cannot distinguish varicella from her-
pes simplex virus infection. Culture of VZV (ie,
through the use of vesicular fluid) is technically diffi-
cult to accomplish, but provides a distinction between
VZV and herpes simplex virus infection.  Direct im-
munofluorescence from skin lesions allows rapid diag-
nosis with greater sensitivity than the aforementioned
tests.5 Recent progress in varicella zoster identifica-
tion by polymerase chain reaction techniques provides
even greater specificity/sensitivity.21,22 Much research
is being devoted to this laboratory technique, which
should gain much more clinical use in the future.6,23

Differential Diagnosis
Chickenpox must be distinguished from a number of
other viral and bacterial exanthems, insect bites, drug
eruptions, and primary vesiculobullous disorders such
as vesicular pemphigoid and dermatitis herpetiformis.
The latter is particularly true with bullous chickenpox.10

Treatment 
As alluded to above, varicella infection in healthy
children is a relatively self-limited disease.  Sympto-
matic treatment in this population group is the stan-
dard of care. Pruritus may be alleviated with calamine
lotion, warm baths with baking soda, or oral anti-
histamines. Analgesics and antipyretics may be used
in healthy children, but care should be taken to avoid
salicylates due to their association with Reye’s syn-
drome.  Children also naturally tend to scratch pru-
ritic lesions, necessitating the trimming and cleaning
of fingernails in order to minimize secondary bacte-
rial infection and/or permanent scarring. Acyclovir
therapy has been shown to decrease the duration and
severity of primary varicella infection in the healthy
pediatric population.24 This therapy is not as of yet
widely implemented due to the cost of acyclovir treat-
ment, rapidity with which treatment must be initi-
ated, and the relative paucity of secondary compli-
cations in healthy children.5 Acyclovir therapy may
be indicated in adults suffering from primary varicella
infection due to increased incidence of complications
such as varicella pneumonia.  Immunosuppressed and
immunocompromised individuals are much more
commonly treated with acyclovir.25

Prophylactic Vaccination
In March 1995 the United States Food and Drug Ad-
ministration approved the use of the live attenuated
varicella Oka vaccine for use in susceptible healthy
children and adults. Recommendation outlines for
vaccination include one-dose vaccination for healthy
children 12 to 18 months of age and two-dose vac-
cination, in a 4- to 8-week interval, in adolescents

aged 13 years or older who are at high risk for vari-
cella exposure.26 Prophylactic immunization for all
susceptible children and adolescents for varicella is
recommended.27 Universal varicella vaccination in
healthy children would have a profound effect on
cost-effectiveness of medical/nonmedical dollars at-
tributed to chickenpox. It has been estimated that a
universal vaccination program would prevent 94% of
all potential cases of chickenpox.27 Long-term im-
munity of children having received the varicella Oka
strain have been documented to persist 10 years af-
ter vaccination.28 Nonetheless, the duration of im-
munity to varicella after childhood vaccination is yet
to be determined. Similarly, the risk of herpes zoster
after vaccination needs to be established. Allergic re-
actions to gelatin have been reported with the use of
the varicella Oka vaccine.29 The possibility, albeit
small, of vaccine-induced primary varicella or herpes
zoster infection in healthy children is also a concern. 

Vaccinations of susceptible adults is important,
too. Groups of particular importance include health
care workers, international travelers, persons at high
risk such as day care workers, family contacts of 
immunocompromised persons, and nonpregnant
women of childbearing age (who should avoid preg-
nancy for 3 months after each dose). 

Determination of susceptibility requires serologic
assay. In one study of recruits, almost all gave a pos-
itive history, but more than 20% lacked the serologic
evidence.30 Two highly sensitive techniques that
measure humoral responses to VZV include an im-
munofluorescence assay for antibody to VZV-induced
membrane antigens (FAMA) and a latex agglutina-
tion test.31,32 The latex agglutination test has com-
parable sensitivity to the FAMA assay but has the
added benefit of being much simpler to perform; the
latex agglutination test is currently the most popular
commercial test for determining immunity to VZV.32
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