
amoxicillin or doxycycline. Patients affected system-
ically need longer courses of parenteral antibiotics.
Infection can be confirmed by serology, although
this is usually negative in the first few weeks after
innoculation. Individuals living in endemic areas may
have positive serological tests, probably as a result
of minor infection that resolved spontaneously.
Serial testing may be necessary to sort this out in
patients with atypical rashes.

Other infections

Cutaneous anthrax

This condition is usually acquired through contact
with infected livestock or animal products such as
wool or bristles. Previously rare in industrialized
countries, its importance increased after the infec-
tious agent was used in the USA for a bioterrorism
attack. 

Anthrax has two main clinical variants: the often
fatal inhalational anthrax, which is outside the scope
of this book, and cutaneous anthrax. The incubation
period of the latter is usually 2–5 days. A skin lesion
then appears on an exposed part, often in association
with a variable degree of cutaneous oedema, which
can sometimes be massive, especially on the face.
Within a day or two, the original small painless papule
shows vesicles that quickly coalesce into a larger
single blister. This ruptures to form an ulcer with a
central dark eschar, which falls off after 1–2 weeks,
leaving a scar. The skin lesions are often accom-
panied by fever, headache, myalgia and regional
lymphadenopathy. The mortality rate for untreated
cutaneous anthrax is up to 20%; with appropriate
antibiotic treatment, this falls to less than 1%.

Cultures of material taken from the vesicle may
be positive in 12–48 h; a Gram stain will show
Gram-positive bacilli, occurring singly or in short
chains. Quicker results may be obtained by a direct
fluorescent antibody test, or by an enzyme-linked
immunosorbent assay (ELISA) – both of which are
currently available only at reference laboratories.
Before the results are available it is wise to assume
that the organism is penicillin and tetracycline resis-
tant, and to start treatment with ciprofloxacin at 400
mg intravenously every 12 h or, for milder cases,
ciprofloxacin 500 mg orally every 12 h. The latter
regimen is suitable for prophylactic use in those

who are known to have been exposed to spores. A
switch to an alternative regimen can be made once
the antibiotic sensitivity of the organism has been
established. At present, anthrax vaccine is in short
supply; it requires six injections over 18 months,
with subsequent boosters, to prevent anthrax. The
spores of Bacillus anthracis, the causative organism,
are highly resistant to physical and chemical agents.

Gonococcal septicaemia

Skin lesions are important clues to the diagnosis of
this condition, in which the symptoms and signs of
classic gonorrhoea are usually absent. The patient,
usually a menstruating woman with recurring fever
and joint pains, develops sparse crops of skin lesions,
usually around the hands and feet. The grey, often
haemorrhagic, vesicopustules are characteristic.
Rather similar lesions are seen in chronic meningo-
coccal septicaemia.

Mycobacterial infections

Tuberculosis

Most infections in the UK are caused by Myco-
bacterium tuberculosis. Mycobacterium bovis infection,
endemic in cattle, can be spread to humans by milk,
but human infection with this organism is now 
rare in countries where cattle have been vaccinated
against tuberculosis and the milk is pasteurized.
The steady decline of tuberculosis in developed
countries has been reversed in some areas where
AIDS is especially prevalent. Dormant tuberculosis
of the skin can also be reactivated by systemic cortico-
steroids, immunosuppressants and new anti-TNF
biological agents.

Inoculation tuberculosis

Inoculation into skin causes a wart-like lesion at 
the site. Systemic spread to the skin (lupus vulgaris;
Fig. 16.8) can follow from an underlying infected
lymph node, or from a pulmonary lesion. Lesions
occur most often around the head and neck. A 
reddish-brown scaly plaque slowly enlarges, and
can damage deeper tissues such as cartilage, lead-
ing to ugly mutilation. Scarring and contractures
may follow. 
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Diascopy (p. 39) shows up the characteristic
brownish ‘apple jelly’ nodules. The clinical diagnosis
should be confirmed by biopsy. 

Scrofuloderma

The skin overlying a tuberculous lymph node 
or joint may become involved in the process. The
subsequent mixture of lesions (irregular puckered
scars, fistulae and abscesses) is most commonly seen
in the neck.

Tuberculides

A number of granulomatous skin eruptions have, 
in the past, been attributed to a reaction to internal
foci of tuberculosis. Of these, the best authenticated
– by finding mycobacterial DNA by polymerase
chain reaction (PCR) – are the ‘papulonecrotic 
tuberculides’ – recurring crops of firm dusky papules,
which may ulcerate, favouring the points of the knees
and elbows. Most tuberculosis-like granulomas of
the face are forms of granulomatous rosacea.

Erythema induratum (Bazin’s disease)

In erythema induratum, deep purplish ulcerating
nodules occur on the backs of the lower legs, usually
in women with a poor ‘chilblain’ type of circulation.
Sometimes this is associated with a tuberculous
focus elsewhere. Erythema nodosum (p. 112) may
also be the result of tuberculosis elsewhere.

Investigations

Biopsy for:
l microscopy (tuberculoid granulomas);
l bacteriological culture;
l detection of mycobacterial DNA by PCR;
Mantoux test
Chest X-ray.

Treatment

The treatment of all types of cutaneous tuberculosis
should be with a full course of a standard multidrug
antituberculosis regimen. There is no longer any
excuse for the use of one drug alone.

Prevention

Outbreaks of pulmonary tuberculosis are reminders
that this disease has not yet been conquered and 
that vigilance is important. Bacillus Calmette–Guérin
(BCG) vaccination of schoolchildren, immunization
of cattle and pasteurization of milk remain the most
effective protective measures.

Leprosy

Cause

Mycobacterium leprae was discovered by Hansen 
in 1874, but has still not been cultured in vitro,
although it can be made to grow in some animals
(e.g. armadillos, mouse foot-pads). In humans the
main route of infection is through nasal droplets
from cases of lepromatous leprosy although, inter-
estingly, some cases have occurred from eating
infected armadillos.

Epidemiology

Some 15 million people worldwide have leprosy.
Most live in the tropics and subtropics, but the ease
of modern travel means that some cases are seen in
northern Europe and the USA.

Presentation

The range of clinical manifestations and complications
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Fig. 16.8 A plaque with the brownish tinge characteristic
of lupus vulgaris. Diascopy was positive.
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High resistance
(+ve lepromin test)

Borderline
tuberculoid

Borderline
lepromatous

Scattered lesions

Lepromatous

Low resistance
(–ve lepromin test)

Generalized lesions

Tuberculoid

Non-infectious

Localized lesions

Organisms
hard to find

Borderline (BB)

Intermediate
resistance

Some organisms

Slightly infectious

Many organisms

Infectious

Fig. 16.9 The spectrum of leprosy:
tuberculoid to lepromatous.

Fig. 16.10 Tuberculoid leprosy: subtle depigmentation
with a palpable erythematous rim at the upper edge. Fig. 16.11 The ‘leonine’ facies of lepromatous leprosy.

depends upon the immune response of the patient
(Fig. 16.9). Those with a high resistance develop 
a paucibacillary tuberculoid type (Fig. 16.10) and
those with low resistance a multibacillary lepromat-

ous type. Nerve thickening is earlier and more
marked in the tuberculoid than lepromatous type
(Fig. 16.11). Between the extremes lies a spectrum 
of reactions classified as ‘borderline’. Those most
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like the tuberculoid type are known as borderline
tuberculoid (BT) and those nearest to the lepromat-
ous type as borderline lepromatous (BL). The clinical
differences between the two polar types are given in
Fig. 16.12.

Differential diagnosis

Tuberculoid leprosy Consider the following – in 
none of which is there any loss of sensation:

l vitiligo (p. 281) – loss of pigment is usually 
complete;
l pityriasis versicolor (p. 254) – scrapings show
mycelia and spores;
l pityriasis alba (p. 207) – a common cause of scaly
hypopigmented areas on the cheeks of children;
l post-inflammatory depigmentation of any cause;
and
Borderline leprosy Consider sarcoidosis, granuloma
annulare, necrobiosis lipoidica.
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Involvement of

Lesions

Macules, papules,
  nodules, plaques
Thickened on face
      leonine facies

Involvement
of nerves

Other features Nasal crusting and
  epistaxes
Saddle nose
Keratitis
Infertility, etc.

Infectious

Lesions not
hypoaesthetic but
glove and stocking
anaesthesia, trophic
ulcers of periphery,
muscle paralysis

Lepromatous

Innumerable
Widespread

Most peripheral
nerves thickened

Many tissues

Tuberculoid

Sharply marginated
  hypopigmented macules
Slightly raised purplish rim
Hairless and anhydrotic
  patches

Skin and nerves only

One or two only
Commonly on face

Thickened in vicinity
of lesion

Hypoaesthesia of lesion
Absent sweating of lesion

None

Non-infectious
Fig. 16.12 Tuberculoid vs.
lepromatous leprosy.
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Lepromatous leprosy Widespread leishmaniasis can
closely simulate lepromatous leprosy. The nodules
seen in neurofibromatosis and mycosis fungoides,
and multiple sebaceous cysts, can cause confusion,
as can the acral deformities seen in yaws and sys-
temic sclerosis. Leprosy is a great imitator.

Investigations

l Biopsy of skin or sensory nerve.
l Skin or nasal smears, with Ziehl–Neelsen or Fité
stains, will show up the large number of organisms
seen in the lepromatous type.
l Lepromin test. This is of no use in the diagnosis 
of leprosy but, once the diagnosis has been made, it
will help to decide which type of disease is present
(positive in tuberculoid type).

Treatment

The emergence of resistant strains of M. leprae
means that it is no longer wise to treat leprosy 
with dapsone alone. It should now be used in com-
bination (multi-drug therapy-MDT), usually with
rifampicin, and also with clofazimine for lepromat-
ous leprosy. Rifampin is rapidly bactericidal, mak-
ing patients non-infectious and able to return to the
community. However, their management should
remain in the hands of physicians with a special
interest in the disease. Tuberculoid forms are usu-
ally treated for 6 months; multibacillary leprosy
needs treatment for at least 1 year.

Special care is needed with the two types of lepra
reaction that can occur during treatment.
l Type 1 (reversal) reactions are seen mainly in BT
disease (Fig. 16.13). Lesions become red and angry,
and pain and paralysis follow neural inflammation.
Treatment is with salicylates, chloroquine, non-
steroidal and steroidal anti-inflammatory drugs.
Nerve palsies need prompt treatment with corticos-
teroids to preserve function.
l Type 2 reactions are common in lepromatous 
leprosy and include erythema nodosum, nerve
palsies, lymphadenopathy, arthritis, iridocyclitis,
epididymo-orchitis and proteinuria. They are treated
with the drugs used for type 1 reactions, and also
with thalidomide.

The household contacts of lepromatous patients

are at risk of developing leprosy and should be 
followed up. Child contacts may benefit from pro-
phylactic therapy and BCG inoculation.

Other mycobacterial infections

Mycobacteria are widespread in nature, living as
environmental saprophytes. Some can infect humans.

Mycobacterium marinum

Mycobacterium marinum lives in water. Human
infections have occurred in epidemics centred on
infected swimming pools and brackish water.
Another route of infection is through minor skin
breaches in those who clean out tropical fish tanks
(Fig. 16.14). After a 3-week incubation period, an
indolent abscess or ulcerated nodule forms at 
the site of inoculation; later nodules may develop 
along the draining lymphatics (sporotrichoid spread;
Fig. 16.15 and p. 254). The lesions heal spontan-
eously, but slowly. Resolution may be speeded by 
an 8-week course of co-trimoxazole or minocycline.
Should these fail, rifampicin in combination with
ethambutol is worth a trial.
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Fig. 16.13 Type 1 reversal reaction. The posterior
auricular nerve is grossly swollen.
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Mycobacterium ulcerans

Infections are confined to certain humid tropical areas
where the organism lives on the vegetation, and are
most common in Uganda (Buruli ulcers). The necrotic
spreading ulcers, with their undermined edges, are
usually found on the legs. Drug therapy is often dis-
appointing and the treatment of choice is probably
the surgical removal of infected tissue.

Leishmaniasis

Leishmania organisms are protozoa whose life cycle
includes stages in phlebotomus flies, from which
they are transmitted to humans. Different species, in
different geographical areas, cause different clinical
pictures.
l Leishmania tropica is found around the Mediterr-
anean coast and in southern Asia; it causes chron-
ically discharging skin nodules (oriental sores; 
Fig. 16.16).
l Leishmania donovani causes kala-azar, a disease

characterized by fever, hepatosplenomegaly and
anaemia. The skin may show an irregular darken-
ing, particularly on the face and hands.
l Leishmania mexicana and L. braziliensis are found in
Central and South America. They also cause deep
sores, but up to 40% of those infected with L. braziliensis
develop ‘episodic’ destructive metastatic lesions in
the mucosa of the nose or mouth (éspundia).

Diagnosis

This is confirmed by:
l histology – amastigote parasites, granulomatous
reaction;
l touch smear – amastigote parasites;
l culture; and
l PCR tests.

Treatment

The aims of treatment are to accelerate healing, 
and thus avoid disfiguring scars, and in New World
leishmaniasis to prevent metastatic spread to the
oropharynx which would result in mucocutaneous
disease. Single nodules often resolve spontaneously
and may not need treatment. Destructive measures,
including cryotherapy, are sometimes used for
localized skin lesions. The topical application of
paromomycin (15%) plus methylbenzethonium
chloride (12%) is beneficial.

Intralesional or intravenous antimony com-
pounds are still the treatment of choice for most
types of leishmaniasis (e.g. sodium stibogluconate
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Fig. 16.14 Dead tropical fish picked out of the tank by the
patient shown in Fig. 16.15.

Fig. 16.15 The sporotrichoid spread of an atypical
mycobacterial infection.

Fig. 16.16 Leishmaniasis acquired in the Middle East.
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20 mg/kg/day for 20 days) with regular blood tests
and electrocardiographic monitoring. 

Viral infections

The viral infections dealt with here are those that 
are commonly seen in dermatology clinics. A text-
book of infectious diseases should be consulted for
details of systemic viral infections, many of which –
like measles and German measles – have their own
specific rashes.

Viral warts

Most people will have a wart at some time in their
lives. Their prevalence is highest in childhood, and
they affect an estimated 4–5% of schoolchildren in
the UK.

Cause

Warts are caused by the human papilloma virus
(HPV), which has still not been cultured in vitro.
Nevertheless, around ‘types’ of the virus are now
recognized by DNA sequencing; each has its own
range of clinical manifestations. HPV-1, 2 and 4, 
for example, are found in common warts, whereas
HPV-3 is found in plane warts, and HPV-6, 11, 16
and 18 are most common in genital warts. Infections
occur when wart virus in skin scales comes into con-
tact with breaches in the skin or mucous membranes
or when immunity is suppressed and dormant
viruses escape from their resting place in the outer
root sheaths of hairs.

Presentation

Warts adopt a variety of patterns (Fig. 16.17), some
of which are described below.

Common warts (Figs 16.18 and 16.19) The first sign 
is a smooth skin-coloured papule, often more easily
felt than seen. As the lesion enlarges, its irregular
hyperkeratotic surface and vertical shouders give 
it the classic ‘warty’ appearance. Common warts
usually occur on the hands but are also often on the
face and genitals. They are more often multiple than
single. Pain is rare.
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Plane (flat) warts are common
on hands and faces of children

Warts may appear in lines after
the skin has been cut or scratched
(the Köbner phenomenon)

Cauliflower and digitate patterns
are most common in the beard
and genital areas

A mosaic wart is made of many
single warts packed together in
a plaque. Always hard to treat

Fig. 16.17 Viral warts – variations on the theme.

Fig. 16.18 Typical common warts on the fingers.

Fig. 16.19 Multiple hand warts in a fishmonger showing
the Köbner phenomenon.
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