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Summary
The group of the non-classic infectious exanthems are mostly maculopapular
or vesicular. The latter changes are typical for infections with varicella-zoster
virus and Coxsackie viruses. Congenital cytomegalovirus infections are charac-
terized by petechiae and purpura, while the papular-purpuric gloves and socks
syndrome is usually associated with parvovirus B19. Aside from these, the non-
classic infectious exanthems diseases include nonspecific exanthems coupled
with respiratory and enteric infections.

Varicella
Epidemiology
Varicella, also known as chickenpox, is
the initial manifestation of the varicella
zoster virus (HHV-3) and largely a child-
hood disease in our part of the world.
The seroprevalence is 95 % among 16-
year-olds. By age 40 seroprevalence is
100 % [1]. The virus is usually spread by
direct contact with infectious lesions,
but airborne (“flying infection“) spread
can also occur. Varicella viruses are
highly contagious and are transmittable
1–2 days prior to the onset of symptoms.
It is contagious as long as open lesions
are present, in immunocompetent pa-
tients up to about the 5th day after onset
of the exanthem. The incubation period
averages 2 weeks (10–28 days). 

Etiology and pathogenesis
The responsible pathogen, the varicella
zoster virus (VZV; HHV-3), is an en-
veloped double-stranded DNA virus

with a particle size of about 200 nm.
There is only one serotype, but presum-
ably several genotypes. The portals of 
entry are the mucous membranes and
upper respiratory tract. After initial
replication in the local lymphatic tissue,
the first viremia occurs 3–4 days after
infection. VZV is disseminated
throughout the body by infected T lym-
phocytes. Following massive viral repli-
cation, mainly in the liver and spleen,
the second viremia occurs from day 7 af-
ter infection onward. During the second
viremia, the virus spreads to the periph-
ery of the body and to the mucous
membranes. The infected keratinocytes
merge to form multinucleate giant cells
(syncytia), which then perish. This gives
rise to the typical blisters seen in the 
disease. The virus is present in the body
virtually only in cell-bound form. Infec-
tious cell-free virus is found only in 
the vesicles on the skin and mucous
membranes [2]. 

After the disease has run its course, latent
VZV often persists in the sensory cranial
and spinal ganglia. Reactivation of the
virus as a result of diminished T-cell im-
munity (e.g., in advanced age, under im-
munosuppressant therapy, in malig-
nancy) leads to herpes zoster. 

Clinical manifestations
In children, the prodromal stage of dis-
ease is milder than in adults. It is charac-
terized by elevated temperatures and
mild fatigue. The exanthem typically be-
gins at the hairline and spreads from cra-
nial to caudal, with involvement of the
scalp and oral mucosa. The eruption of
new effloresces (i.e., maculae followed by
papules, papulovesicles, vesicles, pustules
and crusts) (Figure 1) can lead to a poly-
morphous appearance (Figure 2). This is
exacerbated by scratching, secondary in-
fection, and development of hemor-
rhagic varicella, which are associated
with scarring.
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affects two per cent of children whose
mothers were infected with varicella dur-
ing the first six months of pregnancy. Ef-
fects of the syndrome include scarring,
skeletal and muscular hypoplasia as well
as ocular and CNS anomalies. 
Neonatal varicella: Newborns whose
mothers became ill with varicella be-
tween 5 days prior to and 2 days after de-
livery are especially at risk. Infection is
transmitted from the mother to the baby
through the placenta, but the child does
not yet receive any protective antibodies
from them mother. Symptoms develop
5–12 days post partum. The disease is se-
rious and involves hemorrhagic exan-
them and life-threatening organ mani-
festations with a lethality of up to 35 %. 
Postnatal varicella: If varicella is transmit-
ted exogenously during the neonatal pe-
riod, there is no particular danger to the
young infant as long as the mother had
previously had varicella herself. 
Breakthrough varicella: This form of vari-
cella occurs in about 10 % of people im-
munized against VZV after exposure to
the wild-type virus [3]. Symptoms are
usually mild, without fever or complica-
tions. The exanthem is maculopapular in
50 % with only a few blisters which are,
however, contagious. Given its atypical
symptoms, the infection may be misin-
terpreted. 

Differential diagnosis
Vesicular exanthems may be an expres-
sion of other viral diseases (e.g., herpes
virus or enterovirus infections) or drug
intolerance. Pityriasis lichenoides et
varioliformis acuta may also be mor-
phologically similar. If there is involve-
ment of the oral mucosa, differential di-
agnosis should include enterovirus
infections (e.g., hand-foot-mouth dis-
ease and herpangina) and primary herpes
simplex infection (e.g., gingivostomati-
tis herpetica).

Diagnosis
Diagnosis is based on morphology and
clinical presentation (i.e., pruritus with
otherwise nearly unaffected overall
health) and a history of exposure (e.g.,
varicella outbreak in the patient’s school
or kindergarten). If there is uncertainty,
diagnosis in pregnant women and im-
munosuppressed patients should be con-
firmed by direct pathogen detection
(PCR, DNA-hybridization, cultivation,
direct immunofluorescence) or serologic

Guillain-Barré syndrome) as well as
hematologic complications, which mani-
fest as thrombocytopenic purpura and
purpura fulminans.
Patients with primary and secondary
disorders of cellular (T-cell-specific) im-
mune functions are especially at risk.
These patients may develop severe and
protracted hemorrhagic varicella with
multi-organ involvement (e.g., hepatitis,
pneumonitis, pancreatitis, encephalitis),
which is associated with a high rate of
fatality.

Special forms
Fetal varicella syndrome (varicella embry-
ofetopathy): Congenital varicella syndrome

Complications: The most common com-
plication of varicella in immunocompe-
tent children is bacterial superinfection.
The most common pathogens are Strep-
tococcus pyogenes and Staphylococcus au-
reus. Disease manifestations include local
and systemic infections such as impetigo
contagiosa, abscess, phlegmons, necrotiz-
ing fasciitis, pyomyositis, sepsis, arthritis,
osteomyelitis, otitis media, pneumonia,
and rarely toxin-mediated skin disorders
(e.g., scarlet fever, toxic shock syndrome,
staphylococcal scalded skin syndrome).
Neurologic complications can also 
occur (e.g., meningitis, cerebellitis, or,
rarely, encephalitis, encephalomyelitis,
cerebral insult, transverse myelitis, or

Figure 1: 16-year-old with varicella (acute stage). Blisters, some umbilicated, and crusted erosions on
an erythematous background.

Figure 2: 12-year-old boy with full-blown varicella. Polymorphic exanthem.
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and sides of the fingers as well as palmo-
plantar surfaces) (Figure 3), which are
often arranged parallel to the dermato-
glyphs and surrounded by a red halo.
Painful aphthous erosions on the 
mucous membranes (palate, tongue,
cheeks) (Figure 4) characterize the enan-
them. It should be noted that the exan-
them is not always present at all sites of
predilection (incomplete forms) and can
also affect other regions such as the
thighs. Clearance may be expected after
5–10 days. 
Complications: Enterovirus 71-mediated
HFMD may be accompanied by central
nervous system and pulmonary compli-
cations [6]. The worst outbreak of en-
terovirus 71 was in 1998 in Taiwan with
more than 1 million people infected and
50 reported deaths [7].

Differential diagnosis
Given that incomplete forms of HFMD
can occur, other vesicular exanthems
caused by herpes viruses (varicella) and
enteroviruses (non-specific exanthems)
should also be considered. If there is 
oral mucosa involvement, differentials
should include other enterovirus infec-
tions (herpangina), herpes simplex virus
infections (gingivostomatitis herpetica),
and Behçet’s disease. 

Diagnosis
The diagnosis of HFMD is made on the
basis of clinical presentation. If there is

clinical presentation can vary highly
 interindividually (e.g., morbilliform,
rubeoliform, vesicular, petechial, urticar-
ial, or resembling erythema infectiosum
or exanthema subitum), HFMD is a
 distinct, specific, monomorphic exan-
them, enabling identification of specific
serotypes.

Etiology and pathogenesis
The most common pathogen is the
Coxsackie A16 virus; less common
causative agents are Coxsackie viruses
A2, A5, A9, A10, B2, B3, B5 and 
enterovirus 71. These are small, non-
enveloped RNA viruses of the Picor-
naviridae family and the Enterovirus
genus. Transmission is predominantly
by the fecal-oral route. Enteroviruses
can cause a broad spectrum of disease
manifestations, including pharyngitis,
bronchitis, hemorrhagic conjunctivitis,
meningitis, encephalitis, myositis, my-
ocarditis, and pericarditis. Usually, there
is abrupt onset of illness and fever, with-
out any specific symptoms, during the
summer or fall (“summer flu“) as well as
exanthem and enanthem.

Clinical manifestations
The exanthem is preceded by a prodro-
mal stage (lasting 2–4 days) with sub-
febrile temperatures, loss of appetite,
sore throat, and abdominal pain. The
exanthem is characterized by 2–8 mm
large oval, gray blisters (dorsal aspects

tests (ELISA, indirect immunofluores-
cence tests).
Molecular biologic methods may be used
to distinguish between vaccine and wild-
type viruses.

Therapy
Symptomatic local therapy (e.g., drying
agents such as tanning agents or lotio
alba/calamine lotion). If complications
occur, or if the patient is in a high-risk
group, systemic acyclovir may be given.
(Valacyclovir, famciclovir and brivudine
are only approved for the treatment of
zoster in adult patients). More severe im-
petiginization may require systemic an-
tibiotics (e.g., cephalosporin, aminopeni-
cillins with beta-lactamase inhibitors).

Preventive measures
In high-risk patients, administration of
VZV immunoglobulins (VZIG) can pre-
vent infection or at least minimize its
severity. Prompt administration of VZIG
is essential, i.e., within 24–72 hours after
exposure. Prevention in exposed persons
is also possible with acyclovir. 
Since 2004 the German Immunization
Commission (STIKO) [4] has recom-
mended active immunization with the
live VZV vaccine of all children aged 11
months or older. Monovalent and com-
bination vaccines are now available. The
measles, mumps, rubella, and varicella
(MMRV) vaccine has been available in
Germany since August 2006. To avoid
breakthrough varicella, all children and
older individuals who are still susceptible
should be vaccinated twice. The vaccine
is well tolerated, even by patients with
atopic eczema [5]. In 3–5 % of vacci-
nated children, a varicella-like exanthem
develops at the injection site 2–6 weeks
afterward (more often maculopapular
than vesicular). There have been a lim-
ited number of reports on transmission
of the vaccine virus. 

Hand-foot-mouth disease 
Epidemiology
Hand-foot-mouth disease (HFMD) typ-
ically occurs in young children in the
summer and fall months. It is highly
contagious and infection (droplet or
contact with infectious material) of other
people in close contact with the patient
(especially siblings and parents) is com-
mon. The incubation period is generally
3–6 days. Compared with other en-
terovirus-mediated exanthems, whose

Figure 3: 7-year-old girl with hand-foot-mouth disease. Oval-shaped, gray blisters on the palm and
on the flexor surface of the right ring finger.
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doubt or possible complications (e.g., in
immunosuppressed patients or pregnant
women), the presumptive diagnosis is
confirmed by direct detection of the
virus from blister material, nasopharyn-
geal secretions, CSF, blood, or biopsy
materials (virus isolation followed by
typing, RT-PCR with sequencing of
PCR products). Serologic tests are indi-
cated only in exceptional circumstances
given the variety of pathogens.  

Therapy
The most important part of treatment is
to relieve the pain associated with the le-
sions affecting the oral mucosa. These
are less severe than in gingivostomatitis
herpetica and thus less often lead to re-
fusal to eat. Appropriate measures in-
clude local anesthetics or lozenges (one
example of an oral rinse, for gurgling or
application to the oral mucosa: 1 am-
pulla of 2 % scandicain on 50 ml bepan-
then solution).

Papular-purpuric “gloves and socks”
syndrome 
Epidemiology
Papular-purpuric “gloves and socks”
syndrome (PPGSS) was first described
in 1990 by Harms et al. [8]. The dis-
ease mainly affects adolescent girls and
young adults. It should be noted that,
unlike erythema infectiosum, PPGSS
is contagious during the exanthem
phase.

Etiology and pathogenesis
Parvovirus B19 is detected in most pa-
tients. Rare triggers may include Cox-
sackie virus, cytomegalovirus, measles,
Epstein-Barr virus or hepatitis B. The
precise pathomechanism of this exan-
them of multifactorial etiology, which
predominantly affects acral regions, is
unknown. 

Clinical manifestation
After an incubation period of 5–10 days,
there is formatio of an itching, burning,
bright red, papular exanthem on the hands
and feet which is sharply bordered about
the wrists and ankles. Typical features are
petechiae and confluence of the papules
with development of edema, which se-
verely limits the movement and use of the
hands. Involvement of the mucous mem-
branes is common and is characterized by
enanthem with oral vesicles, erosions, and
aphthae. The exanthem and enanthem are
accompanied by a moderate fever, lym-
phadenopathy, and arthralgia.
In early childhood the disease seems to
be milder and does not involve petechia,
fever, changes to the oral mucosa, or
lymphadenopathy [9].
The disease is normally self-limiting.
The complications correspond to the un-
derlying infection.

Differential diagnosis
In its early stages, the typical cockade
pattern is not seen in erythema multi-

forme exudativum. It should therefore be
included in the differential diagnosis as
should urticaria profunda (acral edema),
Kawasaki disease (acral edema, conjunc-
tival injection and antibiotic-resistant
fever in the initial phase), meningococcal
sepsis (severe disease), idiopathic palmo-
plantar hidradenitis (history of exposure
to dampness and cold), and early stages
of vasculitis.

Diagnosis
The itching and burning papular/ 
petechial lesions arranged in a typical
pattern are diagnostic. In special circum-
stances or in severe disease, appropriate
diagnostic measures may be taken to
identify the above-named pathogens.

Therapy
PPGSS is treated symptomatically. The
treatment of complications is discussed
under erythema infectiosum.

Exanthem in cytomegalovirus 
(HHV-5) infections
Cytomegalovirus (HHV-5) infections
are among the most common connatal
infections. Typically, there is a pe-
techial or purpuriform exanthem
(blueberry muffin spots) (Figure 5) on
the skin. Among extracutaneous
symptoms are hepatosplenomegaly,
intrauterine growth disorders, throm-
bocytopenia, deafness, chorioretinitis,
and severe CNS damage with 
microcephalus and intracerebral 
calcifications.
The diagnosis of connatal cytomegalo -
virus (CMV) in a newborn is con-
firmed by detection of the virus (short-
term culture, PCR) in urine and/or a
pharyngeal rinse. In symptomatic con-
natal cytomegaly, quantitative CMV
genome identification using PCR
(virus concentration) obtained from
blood, CSF, or urine should also be
performed. Serology (anti-CMV IgM)
is less reliable and may be negative in
symptomatic newborns and premature
infants. 
Along with intensive care and sympto-
matic therapy, administration of ganci-
clovir i.v. may be considered as an option.
In addition to the typical exanthem in
connatal infection, cytomegalovirus in-
fections at advanced ages may also be as-
sociated with the development of a mac-
ulopapular exanthem.

Figure 4: 7-year-old girl with hand-foot-mouth disease. Oval-shaped fibrin-coated erosion on a red
background.
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Nonspecific exanthems
There are a number of viruses that can
cause an exanthem associated with respira-
tory or intestinal infection. These are pri-
marily non-polio enteroviruses (Coxsackie,
ECHO, and newer types of enterovirus) in
the summer months, as well as rhinovirus,
adenovirus, parainfluenza virus, respiratory
syncytial virus, and influenza virus in the
winter months. Nonspecific exanthems are
usually maculopapular. Enterovirus-associ-
ated exanthems tend toward formation of
papulovesicles, resembling varicella, but
lack the classic polymorphic appearance
and only rarely affect the scalp or oral mu-
cosa (the specific exanthem in HFMD is
an exception). <<<
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