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Abstract Skin lesions are prominent features of many viral diseases. In some instances,
characteristic skin lesions suggest a specific viral illness, the diagnosis of which
can be quickly established by appropriate procedures. In addition to clinical man-
ifestations, laboratory methods including virus isolation are used to diagnose viral
infections. In viral diseases, prophylaxis has proved more successful than the
specific treatment of established infection. However, recent progress in molecular
biology has facilitated the development of new vaccines and new drugs to treat
viral infections.
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In this paper we focus on the diagnosis and cur-
rent options available in the treatment of various
viral dermatoses for general clinicians. In viral in-
fections limited to the skin and mucous mem-
branes, diagnosis can be quickly established by
careful history taking and physical examination,
and can be confirmed by appropriate procedures;
however, there is difficulty in differential diagnosis
with some viral infections. We present a brief sum-
mary of the important clinical features of common
viral skin infections. Vaccines have been extremely
useful in the prevention of a variety of viral
illnesses. Currently, there are 20 approved specific
antiviral drugs available for the treatment of viral
diseases and here we review those commonly used
for the treatment of viral skin infections.

1. General Considerations

Many viral infections have cutaneous manifes-
tations. The following is a list of the numerous
groups of viruses that can affect the skin or mucous
surfaces, and the diseases:[1]

• Herpesvirus group: herpes labialis, herpes geni-
talis, varicella, herpes zoster, cytomegalovirus
(CMV) infection, infectious mononucleosis, ex-
anthem subitum

• Poxvirus group: molluscum contagiosum, small
pox, milkers’ nodules

• Papovavirus (papillomavirus) group: verruca
• Paramyxovirus group: measles
• Togavirus group: rubella
• Parvovirus group: erythema infectiosum
• Coxsackievirus group: hand-foot-and-mouth

disease, herpangina
• Retrovirus group: human immunodeficiency vi-

rus (HIV) infection.
Some viral skin infections are self-limited and

resolve spontaneously, but the others may cause
severe morbidity and even mortality.

2. Viral Replication and Host Response

Viruses are composed of a central core of nu-
cleoprotein called the nucleoid, which is sur-
rounded by a protective protein coat called the cap-
sid.[2] Viruses are obligatory intracellular parasites

that must use the organelles, the energy, and many
of the enzymes of the host cell to replicate. In doing
so, viruses may act as pathogens. The viral replica-
tion cycle is composed of attachment, penetration,
uncoating, biosynthesis, virion assembly and re-
lease.[3] Viruses replicate by synthesising their var-
ious structural components separately and then as-
sembling them into multiple virion. There are
several general patterns of viral infection.[4] The
most typical is acute infection followed by viral
clearance, usually via immune mechanisms. This
pattern occurs frequently with exanthems, such as
measles. Another pattern is acute infection fol-
lowed by latent infection, which may then be fol-
lowed by viral reactivation, such as with herpes
zoster. A third pattern is that of chronic infection.

The severity of illness induced by a particular
virus varies considerably from person to person
and host factors usually account for most of this
variation. Antibody response to viral infection rep-
resents the major host defence against reinfection
by the same virus.[5] Humoral immunity is not
thought to contribute to the recovery from most
primary viral infections. Specific cell-mediated
immunity is also elicited during viral infections
and influences the course of many viral infections.
Patients with impaired cell-mediated immunity are
at risk of developing severe primary viral infection.
Inflammatory cells may produce and secrete inter-
feron into the extracellular fluid.[6] Interferons are
cytokines that have broad antiviral, immunomod-
ulating and antiproliferative effects.[7] Synthetic
preparations [interferon (IFN)-α2a, IFNα2b, and
leucocyte-derived IFNαn3] are currently approved
for the treatment of viral infections.

3. Clinical Manifestations

3.1 Herpes Labialis and Herpes Genitalis

Recurrent herpes labialis, known commonly as
cold sores, is the most common manifestation of
herpes simplex virus (HSV) infection. Itching and
burning at the vermilion border of the lip heralds
the onset of a cold sore. The most common trigger-
ing events are sun exposure, trauma to the lip, emo-
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tional stress, and fatigue.[8] In the case of ulcers
inside the mouth, differentiation from aphthous ul-
cer is necessary. Herpes begins as clustered lesions,
whereas aphthous ulcers begin as widely separated
lesions.[9]

Herpes genitalis is the most common cause of
genital ulcerations in industrialised countries. The
usual time for an outbreak of genital herpes is be-
tween 3 and 14 days after sexual relations with a
person who has active genital lesions. Lesions in
primary infections are usually multiple and bilat-
eral and last 2 to 3 weeks, but recurrent herpes
genitalis frequently presents as a single ulcer and
lasts only 1 week. Exposure to herpes simplex in a
mother’s vaginal secretions during delivery can re-
sult in a primary herpes simplex infection in the
neonate, which is a devastating life-threatening in-
fection that must be diagnosed and treated prompt-
ly with antiviral drugs.

3.2 Varicella and Herpes Zoster

Varicella is the primary infection of varicella-
zoster virus (VZV) and is highly contagious. It is
characterised by generalised pruritic rash that pro-
gresses rapidly from macules and papules to vesi-
cles, pustules and crusts. The early vesicle is sur-
rounded by irregular area of erythema, called
‘dewdrop on a rose petal’. The rash begins on the
face and spreads rapidly to the trunk. A distinctive
feature of varicella is the simultaneous presence of
lesions in all stages of development. Varicella dur-
ing pregnancy is a threat to both mother and fe-
tus.[10] Clinical manifestations are more severe in
pregnant women and the fetus may die as a conse-
quence of premature labour.

Herpes zoster is the result of reactivation of en-
dogenous VZV that has persisted in latent form
within sensory ganglia following an earlier attack
of varicella. It is characterised by unilateral
localised vesicular eruption and radicular pain that
is generally limited to the dermatome innervated
by a single sensory ganglion. The rash does not
cross the midline. Pain frequently persists for more
than 30 days from onset of the rash, called
postherpetic neuralgia (PHN). The overall inci-

dence of PNH is 8 to 15%, but it is more than
50% in patients aged ≥60 years.[11,12] Facial palsy
frequently complicates cephalic herpes zoster
(Ramsay-Hunt syndrome) and bladder dysfunction
may follow the sacral herpes zoster. Careful eye
examinations are recommended in patients with
herpes zoster which involve the ophthalmic divi-
sion of the trigeminal nerve.

3.3 Cytomegalovirus Infection

Cutaneous lesions associated with CMV are
rare and nonspecific in healthy individuals. Under-
lying disorders associated with CMV cutaneous in-
volvement include HIV infection, malignant neo-
plasm, burns and iatrogenic immunosuppression.
The most specific cutaneous manifestation of
CMV is ulceration, especially in the perianal
area.[13] Primary maternal CMV infection during
the first 24 weeks of gestation carries the highest
risk of permanent sequelae for the fetus.

3.4 Infectious Mononucleosis

Infectious mononucleosis is caused by Epstein-
Barr virus (EBV) and is associated with the triad
of fever, sore throat and lymphadenopathy. Pa-
tients treated with ampicillin develop a generalised
macular and papular eruption.[14]

3.5 Exanthem Subitum (Sixth Disease)

Human herpesvirus 6 (HHV-6) and 7 (HHV-7)
are believed to cause exanthem subitum. The onset
of the disease is abrupt and is characterised by a
high fever. The fever drops abruptly on the fourth
day, coinciding with the rapid onset of a rash. The
rash characteristically first appears on the trunk
and lasts 1 to 2 days. This disease is commonly
mistaken for other causes of fever and rash in chil-
dren.

3.6 Molluscum Contagiosum

Molluscum contagiosum virus is a poxvirus and
a large (200 to 300nm) DNA virus. It generally
affects children and individual lesions are discrete,
smooth, flesh coloured, dome-shaped papules with
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central umbilication. Patients with atopic dermati-
tis or other conditions with impaired immune func-
tion may develop widespread lesions.

3.7 Warts

Warts are very common and result from infec-
tion with human papillomavirus (HPV). Their clin-
ical location or morphology usually classifies
them. Verruca vulgaris are scaly, rough, spiny
papules or nodules. Plantar warts may be painful
with pressure and must be differentiated from corns
and calluses. In warts, punctuate black dots are ob-
served after shaving away the outer keratinous sur-
face.[15] Verruca plana are 2 to 4mm, slightly ele-
vated flat topped papules, most frequently seen on
the face. Condyloma acuminata are epidermal and
dermal papules or nodules on the perineum, usually
transmitted sexually. Some less-common types of
warts are associated with malignancy. Bowenoid
papulosis are 2 to 3mm multiple papules of the
external male and female genitalia, and histopath-
ologically resemble Bowen’s disease. Epidermo-
dysplasia verruciformis manifest in childhood and
may resemble lesions of widespread tinea versi-
color. There is a high risk of developing cutaneous
squamous cell carcinoma on sun-exposed areas, es-
pecially if infected by HPV type 5 and 8.[16]

3.8 Measles

Measles virus is classified as a paramyxovirus.
Measles is characterised by high fever, cough, co-
ryza, conjunctivitis, Koplik’s spots, and gener-
alised macular and papular rash. Rash is erythem-
atous, discrete, macular and papular, and begins
behind the ears and over the forehead and then
spreads down over the neck and trunk. The body
temperature frequently reaches 40 to 40.5°C (104°
to 104.9°F) at the peak. The pathognomonic le-
sions of Koplik’s spots are small, irregular, bright-
red spots with central bluish-white specks, usually
on the buccal mucosa opposite the second molars,
and appear 24 to 48 hours before onset of the rash
and may remain discrete for 2 or 3 days.[17]

3.9 Rubella (German Measles)

Rubella results from infection with the Toga-
virus group, and is characterised by a rash of 2 to
3 days’ duration and the enlargement of cervical,
suboccipital and postauricular lymph nodes. The
rash is first noted on the face, then spreads to the
neck and trunk, and consists of pink-red coalescing
macules and papules. Approximately 50% of in-
fants who acquire rubella during the first trimester
of intrauterine life will show clinical signs of fetal
damage. The earlier the infection, the more severe
the fetal damage.[18]

3.10 Erythema infectiosum (Fifth Disease)

Erythema infectiosum is characterised by a
slapped cheek appearance of the face and an ery-
thematous, lacy eruption on the trunk and extrem-
ities. The parvovirus B19 infection may cause a
transient aplastic crisis in patients with chronic
haemolytic anaemias and cause nonimmune fetal
hydrops in pregnancy.[19,20]

3.11 Hand-Foot-And-Mouth Disease

Hand-foot-and-mouth disease is associated with
coxsackievirus A16 and is clinically manifested by
characteristic vesicular lesions in the mouth and on
the extremities. In general, dorsal surfaces and
sides of the fingers, hands, toes and feet are more
often involved than the palms and soles.[21] In tem-
perate climates, the disease is seasonal and it is
more common during warmer months.

3.12 Herpangina

The aetiological agent is usually group A
coxsackievirus. The feature of the disease is the
presence of gray-white, 1 to 2mm papulovesicular
lesions with surrounding erythema in the orophar-
ynx. As multiple viral strains cause herpangina, the
clinical syndrome can recur in the same patient in
successive years, although permanent immunity
occurs to the type-specific agents.
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3.13 HIV infection

Two types of HIV have been identified. HIV-1
is the cause of nearly all HIV infection in North
America and Europe, and HIV-2 is detected mainly
in West Africa. HIV-2 is known to be much less
virulent than HIV-1.[22] In HIV infection, a variety
of opportunistic viral infections occurs, (e.g. her-
pes simplex, herpes zoster, warts, molluscum con-
tagiosum, CMV infections, etc). Clinical manifes-
tations are more severe and wide spread than in
healthy individuals. Readers are referred to re-
views for more information. [22]

4. Diagnosis

In most viral infections limited to skin and mu-
cosal surfaces, a specific diagnosis can be made

easily on the basis of clinical manifestations only.
But in systemic viral infections with cutaneous
manifestations, specific diagnosis is sometimes
confusing even for an experienced dermatologist,
and clinicians must exclude several nonviral con-
ditions (e.g. drug eruptions and rickettsial dis-
eases). A simple schematic diagnostic procedure is
presented in figure 1. Four major approaches are
used in the laboratory to diagnose viral infection:
virus isolation, microscopy, serology, and detec-
tion of viral nucleic acids or viral antigens.[23]

4.1 Virus Isolation

Isolation of virus by culture is a standard
method for diagnosis of viral disease and allows
further analysis, such as determination of its sensi-
tivity to antiviral drugs. Culture techniques for

Skin rash

Careful history taking and physical examination

Presumptive diagnosis
Exclude non-viral diseases

(drug eruptions, rickettsial diseases, ...)

Confirmation of
the diagnosis

Determination of sensitivity
to antiviral agents

Treatment

Diagnostic work up

Virus isolation Microscopy
Detection of viral antigents

or viral nucleic acids
Serology

Varicella, measles, rubella, AIDS, CMV infection

Immunocompromised
patients

Herpes simplex, herpes zoster, wart,
molluscum contagiosum, hand-foot-
and-mouth disease, herpangina, ...

Fig. 1. Diagnostic procedures. Some viral skin infections, such as herpes zoster, can be easily diagnosed by their specific clinical
manifestations and managed promptly. However, generalised erythematous maculopapular lesions present a diagnostic challenge.
Clinicians must exclude nonviral conditions and may require laboratory work-up for an accurate diagnosis. Determination of sensitivity
to antiviral agents may be necessary in immunocompromised patients because resistant strains are relatively common in these
patients. Usually, however, the treatment of immunocompromised patients is not delayed until in vitro testing is completed. CMV =
cytomegalovirus.
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HSV are quite sensitive, with diagnostic changes
in cells often appearing within days of inoculation.
However, VZV is much more difficult to grow in
culture, so false-negative results are extremely
common.[1]

4.2 Microscopy

A valuable clinical approach to make a rapid
diagnosis of herpesvirus infection relies on the
Tzanck preparation. It is accomplished by taking a
smear of cells from the base of the skin lesion, and
staining with Wright or Giemsa stain to look for
multinucleated giant cells. However, it cannot dis-
tinguish VZV from HSV infections.

For lesions that contain large numbers of viral
particles, electron microscopy may provide mor-
phologic identification of the virus, but the detec-
tion rate is low.

4.3 Serology

In most acute viral illness, serologic analysis re-
quires acute and convalescent sera, which limits its
use to only retrospective diagnoses. The acute
specimen should be taken as early as possible and
the convalescent specimen 2 to 4 weeks later. Se-
rum should be separated immediately from the co-
agulated blood and refrigerated or preferably fro-
zen at -20°C until tests can be run simultaneously
on both specimens. A 4-fold or greater rise in anti-
body titre between the first and second specimen
generally indicates recent infection.[1]

In the case of HIV infection, it is not necessary
to take acute and convalescent sera. The enzyme-
linked immunosorbent assay (ELISA) test with
single serum is the primary screening test of HIV
infection. If the ELISAtest is positive, Western blot
is performed for confirmation. Western blot is con-
sidered positive if any two of the p24, gp41,
gp120/gp160 proteins are detected.[22]

4.4 Detection of Viral Antigenic Proteins

Radioimmunoassay, ELISA and immunoelect-
ron microscopy identify viral antigenic protein by
the use of specific antibody.[1] The identification of

specific viral antigen in clinical material permits a
more specific diagnosis than direct microscopy.
For example, immunological techniques can dis-
tinguish between HSV and VZV.

4.5 Detection of Viral Nucleic Acids

Recently, remarkable progress has been made in
this field. Polymerase chain reaction (PCR) is
revolutionising diagnostic techniques and can spe-
cifically amplify minute quantities of viral nucleic
acid. The main pitfall of PCR is false-positive re-
sults as a result of its extreme sensitivity. In the case
of HPV infection, sequences of numerous types of
HPV are already known and the primer sequences
for PCR are also available.

5. Treatment Considerations

Prophylaxis of viral infection has thus far
proved more successful than the specific treatment
of established infection. Vaccines have been ex-
tremely useful in the prevention of a variety of viral
illnesses. Recently, however, remarkable progress
in the development of specific antiviral agents has
been achieved.

5.1 Antiviral Drugs

As late as the mid-1980s only three antiviral
drugs were approved for treatment of systemic vi-
ral infections. The development of new antiviral
agents has recently entered an accelerated growth
phase. Currently, more than 30 antiviral drugs are
approved for the treatment of viral infections and
half of them are used for the treatment of HIV in-
fection.[24] The main antiviral agents that are com-
monly used by dermatologists, are summarised in
table I.

5.1.1 Aciclovir
Aciclovir is highly active against HSV-1. How-

ever, it is slightly less active against HSV-2, and
approximately 8-fold less active against VZV in
vitro.[25] The active antiviral moiety of aciclovir is
aciclovir triphosphate, which is a potent inhibitor
of certain herpesvirus-induced DNA polymerases.
The initial phosphorylation of aciclovir to aciclovir
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monophosphate is efficiently carried out by her-
pesvirus-induced thymidine kinase but not by cel-
lular kinase. Thus, aciclovir monophosphate is
concentrated in virus-infected cells.[26] Viruses
that are resistant to aciclovir on the basis of thym-
idine kinase mutations are also resistant to gan-
ciclovir and famciclovir but are generally sensitive
to vidarabine, foscarnet and cidofovir. The mech-
anisms of action of antiviral agents are presented
in figure 2.

Aciclovir is almost entirely eliminated by the
renal route. Therefore, dosage reductions are re-
quired for patients with creatine clearances of <50
ml/min.[27] The major toxicity associated with
aciclovir is crystallisation of the drug in renal tu-
bules, which has been reported with high dosage,
dehydration and rapid intravenous administra-
tion.[28]

5.1.2 Valaciclovir
The oral bioavailability of aciclovir is low (15

to 30%). Valaciclovir was developed to provide in-
creased oral bioavailability. It is rapidly absorbed
from the gastrointestinal tract and is converted al-
most entirely to aciclovir. After a 1g oral dose of
valaciclovir, peak plasma concentrations of aciclovir

are similar to those achieved with 5 mg/kg
aciclovir given intravenously.[29]

5.1.3 Famciclovir
Famciclovir is a prodrug of penciclovir. Pen-

ciclovir is phosphorylated to penciclovir triphos-
phate, which has antiviral activity against HSV-1,
HSV-2, VZV, and EBV.[30]

The bioavailability of famciclovir is 77 percent
and the intracellular half-life of penciclovir tri-
phosphate is 10 to 20 hours in HSV-infected cells
and 9 hours in VZV-infected cells.[31] This is the
rationale for the longer interval of administration
of famciclovir (every 12 hours) compared with that
recommended for aciclovir (every 4 hours).

5.1.4 Ganciclovir
Ganciclovir is markedly more active against

CMV than aciclovir.[32] Its most well established
use is for the treatment of CMV retinitis in patients
with AIDS. The major toxicity is bone-marrow
suppression, particularly neutropenia and thrombo-
cytopenia.[33]

5.1.5 Cidofovir
Cidofovir is converted by host-cell enzymes to

cidofovir diphosphate, which is a competitive in-
hibitor of viral DNA polymerases and, to a lesser
extent, of host-cell DNA polymerases.[34] It is ap-

Table I. . Antiviral agents for the treatment of common viral skin infections

Drug Clinical indications Adverse effects Considerations

Aciclovir Mucocutaneous HSV infections, varicella, herpes zoster Crystallisation of the
drug in renal tubules

Must avoid dehydration, rapid
intravenous administration

Valaciclovir Mucocutaneous HSV infections, varicella, herpes zoster Crystallisation of the
drug in renal tubules

Converted to aciclovir

Famciclovir Mucocutaneous HSV infections, varicella, herpes zoster Uncommon Prolonged intracellular half-life

Vidarabine Mucocutaneous HSV infections, varicella, herpes zoster Anaemia, leukopenia,
thrombocytopenia

Must be administered as a constant
12h infusion in a dilute solution

Ganciclovir CMV infections in immunocompromised patient Neutropenia,
thrombocytopenia

Toxicity is worsened by concomitant
use of zidovudine

Foscarnet CMV infections in immunocompromised patients HSV or
VZV infection resistant to aciclovir CMV infection
resistant to ganciclovir

Renal toxicity Hydration and slow infusion reduce
nephrotoxicity

Cidofovir CMV infections resistant to ganciclovir and foscarnet in
immunocompromised patients

Renal toxicity Hydration and slow infusion reduce
nephrotoxicity

Idoxuridine
Trifluridine

HSV keratoconjunctivitis Uncommon Topical use only

Zidovudine HIV infection Myelosuppression Combination therapy is necessary

CMV = cytomegalovirus; HSV = herpes simplex virus; VZV = varicella-zoster virus.
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proved for the treatment of CMV retinitis in pa-
tients with infections resistant to ganciclovir and
foscarnet.

5.1.6 Foscarnet
Foscarnet does not require phosphorylation for

its antiviral activity and noncompetitively inhibits
viral DNA polymerases. It is used in the treatment
of CMV retinitis in patients with AIDS. Foscarnet
is also used for HSV or VZV infections, which are
resistant to aciclocir and for CMV infection that is
resistant to ganciclovir.[35,36]

5.1.7 Vidarabine
Vidarabine is administered intravenously as a

constant 12-hour infusion in a dilute solution.[37]

On entering the cell, the drug is phosphorylated by
cellular kinase to the triphosphate, which inhibits
the herpesvirus-encoded DNApolymerase. At high
dosages, vidarabine has been associated with anae-
mia, leukopenia and thrombocytopenia. Because
of difficulty in administration and toxicity, it has
largely been replaced with aciclovir.

5.1.8 Idoxuridine and Trifluridine
These are available in the US as a 1% ophthal-

mic aqueous solution and are approved for the

treatment of herpes simplex keratoconjunctivi-
tis.[38]

5.1.9 Fomivirsen
Fomivirsen is approved for the treatment of

CMV retinitis in AIDS patients. Being comple-
mentary in base sequence, it hybridises with the
CMV mRNA and thus blocks the expression.[24]

5.1.10 Zidovudine (Azidothymidine)
Zidovudine is a nucleoside reverse transcriptase

inhibitor (NRTI) and requires phosphorylation to
the triphosphate form. It is particularly effective
against DNA synthesis by the reverse transcriptase
of HIV and inhibits growth of the virus. The major
toxic effect is myelosuppression.

5.2 Treatment of Specific Viral Skin Diseases

5.2.1 Herpes Labialis and Herpes Genitalis
The early application (within the first 8 hours

from clinical onset) of topical aciclovir 5% oint-
ment in polyethylene glycol results in a significant
effect in the treatment of herpes labialis.[39] Topical
penciclovir cream 1% is also effective in the treat-
ment of herpes labialis, whether therapy is initiated
early or late.[40] Our experience, however, is that
the efficacy of topical antiviral agents is limited.
Primary HSV infection is usually more severe than

Vidarabine, cidofovir

Phosphorylation

(HSV-infected cell)

Foscarnet Phosphorylation

(Non-infected cell)

PhosphorylationInhibition of herpes virus-
induced DNA polymerase

Inhibition of host cell
DNA polymerase

Cellular
enzyme

Herpes virus-induced
thymidine kinase Cellular

thymidine
kinase

Acyclovir, ganciclovir, penciclovir

Fig. 2. Mechanisms of action of antiviral agents. Aciclovir, ganciclovir and penciclovir, but not vidarabine, cidofovir and foscarnet,
require herpesvirus-induced thymidine kinase for phosphorylation. It is for this reason that aciclovir is ineffective but cidofovir is still
effective in the diseases caused by herpesvirus with mutant thymidine kinase.

486 Park & Han

 Adis International Limited. All rights reserved. Drugs 2002; 62 (3)



recurrent disease, therefore we recommend oral
aciclovir in most patients with initial disease.

Treatment with oral aciclovir or famciclovir
shortens healing time of herpes genitalis.[41,42]

Valaciclovir has also been approved for treatment
of recurrent HSV genital infections in immuno-
competent hosts.[43] Mucocutaneous HSV infec-
tions in immunocompromised patients generally
respond to either oral administration or intrave-
nous administration of aciclovir.[44,45] Famciclovir
is also approved for the treatment of HSV in the
HIV-infected patients. Intravenous aciclovir is
still the drug of choice for the treatment of life-
threatening HSV infection, such as encephalitis or
neonatal infection.

5.2.2 Varicella
In healthy children, varicella (chicken pox) is

generally benign and self-limited. Calamine lotion
and antihistamines may help control the intense
pruritus of the rash. Salicylates must be avoided
because of their association with Reye’s syndrome.
Early treatment (within 24 hours of the appearance
of rash) with oral aciclovir 20 mg/kg four times a
day for 5 days reduces the duration and severity of
chicken pox.[46] In adults with varicella, oral
aciclovir is recommended. In an immunocom-
promised host, varicella should be treated with
antiviral agents and the recommended treatment is
intravenous aciclovir.[12]

Naturally, the prevention of varicella would be
preferable to treatment of an existing infection.
Varicella-zoster immune globulin has been used in
the past to treat immunocompromised patients who
have received significant exposure to varicella
(recommended dose is 125 U/10kg). Unfortu-
nately, one-third to one-half of these patients still
develop clinical infection. Therefore, the recently
approved live attenuated VZV vaccine (OKA
strain) has been received with much interest. This
vaccine appears to be both highly efficacious (96%
seroconversion in healthy children in one study)
and very well tolerated, with only such mild ad-
verse effects as slight varicelliform rash, fever and
infection-site reactions reported.[47] In addition,
the incidence of zoster occurring after vaccination
seems to be decreased compared with that after nat-
ural infection.

5.2.3 Herpes Zoster
Because VZV is less sensitive to aciclovir than

HSV, higher doses of the drug should be used.
Randomised, double-blind, placebo-controlled tri-
als showed that aciclovir halted progression of her-
pes zoster.[48] In immunocompetent patients with
herpes zoster, famciclovir had a beneficial effect
on the resolution of skin lesions and on the duration
of PHN.[49] Valaciclovir has also been approved for
treatment of herpes zoster in immunocompetent
hosts. Treatment of common herpes virus infec-

Table II. . Treatment recommendations for common herpesvirus infections

Diseases Immunocompetent patients Immunocompromised patients

Herpes simplex Topical 5% aciclovir ointment or Oral aciclovir 400mg five times daily for 7 to 10 days or

Topical 1% penciclovir cream or intravenous aciclovir 5 mg/kg q8h for 7 to 10 days

Oral aciclovir 200mg five times daily for 10 days or

Oral famciclovir 125mg twice daily for 5 days or

Oral valaciclovir 500mg twice daily for 5 days

Herpes zoster Oral aciclovir 800mg five times daily for 7 days or Intravenous aciclovir 10 mg/kg q8h for 7 to 10 days

Intravenous aciclovir 10 mg/kg q8h for 7 days or Intravenous foscarnet 40 mg/kg q8h until healed a

Oral famciclovir 500mg three times daily for 7 days or

Oral valaciclovir 1g three times daily for 7 days

Varicella Oral aciclovir 800mg five times daily for 7 days Intravenous aciclovir 10 mg/kg q8h for 7 to 10 days

Oral famciclovir 500mg three times daily for 7 days or Intravenous foscarnet 40 mg/kg q8h until healeda

Oral valaciclovir 1g three times daily for 7 days

a If resistant to aciclovir.

q8h = every 8 hours.
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tions (herpes simplex, varicella, and herpes zoster)
are summarised in table II.

5.2.4 Cytomegalovirus Infection
Ganciclovir is 50 times more effective against

CMV than aciclovir. Because of low oral bioavail-
ability (5 to 9%), relatively large doses of
ganciclovir need to be administered orally (1g
orally three times daily) to achieve an effect.[50]

Oral bioavailability is improved by administration
with food. Foscarnet, cidofovir, fomivirsen and
maribavir are also used in the treatment of CMV
infection.[24]

5.2.5 Infectious Mononucleosis
Infectious mononucleosis is usually a self-

limiting disease. Ampicillin or amoxicillin should
not be given during the acute phase of infectious
mononucleosis because of development of an am-
picillin rash.

5.2.6 Exanthem Subitum
Exanthem subitum are mild self-limiting benign

conditions of short duration, and usually no treat-
ment is necessary.

5.2.7 Molluscum Contagiosum
In patients with molluscum contagiosum, re-

moval of lesions with a sharp curette is simple and
effective. Treatment is not always necessary, since
the condition is usually self-limiting and heals
without scar.

5.2.8 Warts
Children with common warts may not require

therapy. Two-thirds will remit within 2 years.[51] In
adults, however, treatment of warts is often disap-
pointing because of a high rate of relapse. Current
treatments for warts involve multiple modalities:
physical destruction (curette, CO2 laser), cryother-
apy, topical podophyllin, diphencyprone (DPCP)
and intralesional bleomycin.[15] A double-blind
controlled study showed no beneficial effect for
cimetidine.[52]

Numerous recent clinical trials have shown top-
ical imiquimod to be effective and well tolerated
for the treatment of anogenital warts.[53] As a topi-
cally applied immune enhancer, imiquimod stimu-
lates the innate immune response through induc-

tion, synthesis and release of cytokines, including
INFα, interleukin-6 and tumour necrosis factor-
α.[54] Benefits of imiquimod include less tissue
damage and efficacy superior to results of chemo-
destructive therapies. It is approved by the US
Food and Drug Administration (FDA) for the treat-
ment of external anogenital warts.

5.2.9 Measles
A single dose of live attenuated vaccine pro-

duces measles antibody in approximately 95% of
recipients. From 1989, public health authorities in
the US adopted a two-dose immunisation schedule.
The first dose is usually given at 15 months of age
and the second dose is given prior to school entry
or early in elementary school.[55] Uncomplicated
measles runs a self-limited course, lasting about 10
days. Immune serum globulin (0.25 ml/kg intra-
muscularly) may be used to modify or prevent mea-
sles if given within 6 days of exposure.

5.2.10 Rubella
Rubella vaccine is usually given together with

measles and mumps (MMR) at the age of 15
months and at school entry. It should not be given
to a pregnant woman.

5.2.11 Erythema Infectiosum, Hand-Foot-
And-Mouth Disease and Herpangina
Erythema infectiosum, hand-foot-and-mouth dis-

ease and herpangina are self-limiting and resolve
spontaneously over the course of a week. There-
fore, no specific treatment is necessary.

5.2.12 HIV Infection
The prognosis of HIV infection has dramati-

cally improved during the past few years with the
advent of highly active antiretroviral therapy (HA-
ART). The three main groups of antiretroviral
drugs are NRTIs, nonnucleoside reverse trans-
criptase inhibitors and protease inhibitors.[22]

There are now 15 antiviral agents that have been
formally licensed for the treatment of HIV infec-
tion: zidovudine, didanosine, zalcitabine, stavud-
ine, lamivudine, abacavir, nevirapine, delavirdine,
efavirenz, saquinavir, ritonavir, indinavir, nelfinavir,
amprenavir and lopinavir. Several others are under
clinical development.[24] The treatment of many
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opportunistic viral skin infections in patients with
HIV infection is more difficult than in healthy in-
dividuals. More details than this are beyond the
scope of this paper and the reader is referred to
other reviews for more information.

6. Conclusions

Recently, new techniques for the diagnosis of
viral infections and several new effective antiviral
drugs have been introduced. Making the correct
diagnosis may have important clinical implications
for treatment as well as for prognosis in patients
with viral skin infections.
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