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INFECTIOUS DISEASES CLINIC PEER REVIEWED

Leprosy

ALISON KEED wB BS(Hons), MSc(TropicalMedicine&InternationalHealth)
(London), DTM&H(LSHTM), FRACP

Despite a dramatic fall in the worldwide prevalence
of leprosy and the widespread availability of curative
therapy, nhew cases continue to be reported in
Aboriginal Australians and in migrants from countries
where the disease remains endemic. Leprosy

must not become a forgotten disease, as ongoing
awareness among health professionals is essential
to ensure early detection and effective drug therapy.

caused by Mycobacterium leprae. It primarily affects the

skin and peripheral nerves but the eyes, testes, bones and
upper respiratory tract may also be affected. A number of unique
features of the disease present significant diagnostic and man-
agement challenges for clinicians. The spectrum of disease
expression is wide and the incubation period is variable and
potentially lengthy (five to 30 years). The duration of therapy is
prolonged (six to 24 months) and there is potential for nerve
damage at any stage of the disease. Leprosy remains a feared
disease, and patients are often very concerned about social stigma
and deformity.

I eprosy (Hansen’s disease) is a chronic granulomatous disease
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Epidemiology

In 1991, the World Health Organization (WHO) resolved ‘to
eliminate leprosy as a public health problem by the year 2000,
with elimination being defined as fewer than one case per
10,000 population.! Through the use of free multidrug therapy,
enhanced case detection and other measures, a striking fall in
worldwide prevalence has been achieved, from more than five
million cases in 1985 to 174,608 in 2015 (prevalence defined as
the number of patients on drug therapy).? It is important to note
that these prevalence figures are significantly affected by oper-
ational factors, such as intensity of case finding activities. The
reduction in the new case detection rate (a more accurate marker
of transmission) has been far more modest. Despite the availability
of curative drug therapy, it has not been possible to eliminate
leprosy in many parts of the world.

Although Australia has achieved the WHO goal of eliminating
leprosy as a public health problem (i.e. <1 case/10,000 population),
there continues to be a small number of cases recorded each year.
The majority of these are acquired overseas in countries where
leprosy is endemic, particularly Sri Lanka, India, the Philippines
and Indonesia. Locally acquired infections, which are uncommon,
almost exclusively affect Aboriginal Australians, with the highest
case rates recorded in Western Australia, followed by the Northern
Territory.’

Pathogenesis
M. leprae is an acid-fast bacillus and the only pathogen to cause
infection of peripheral nerves, with nerve damage resulting from
both direct invasion and the host immune response to the path-
ogen.* Understanding of the pathogenesis of the disease has been
hindered by an inability to culture the organism in the laboratory
(due to its requirement for highly specialised ecological niches).
Humans and armadillos (in the Americas) are the only known
reservoirs of infection. Transmission is believed to occur primarily
by aerosol spread of droplets from the nasal mucosa of a subgroup
of infectious patients.” Not all patients are infectious, and pro-
longed periods of close household contact (>6 months) are thought
to be required in most cases.

When M. leprae enters the body, most people mount an effective
immune response and do not develop disease. Clinical expression
of disease in the remainder is determined by each individual’s
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INFECTIOUS DISEASES CLINIC continued I

Disease classification

Exposure to Mycobacterium leprae There are two systems of classification

| currently in use for leprosy. These are used

Majority of Minority of to determine infectivity and predict com-
people people

plications, as well as to guide therapy and

contact tracing.

o The Ridley-Jopling classification
system (Table 1) identifies five forms
of leprosy on the basis of clinical

No disease
(natural immunity)

¢ ¢ features, histopathology and

Y microbiology. These range from the
Tuberculoid leprosy Borderline forms of leprosy Lepromatous leprosy polar tuberculoid form (localised
(localised disease) (immunologically unstable) (disseminated disease)

disease with M. leprae undetectable

; ) ) i in slit skin smear specimens),
Borderline  Mid-borderline  Borderline h hth . logicall
tuberculoid leprosy lepromatous through three 1rr.1rnuno ogically
leprosy leprosy unstable borderline forms to the
polar lepromatous form

Figure 1. Pathog < of Vost | 4 to Mvcobacterium | do not (disseminated disease with M. leprae
igure 1. Pathogenesis of leprosy. Most people exposed to Mycobacterium leprae do no . .
develop disease. Clinical expression of leprosy in the remainder is determined by each abundant and readlly detectable in
individual’s cell-mediated immune response to infection. slit skin smear SampleS)-G

o The WHO classification system

identifies two categories of leprosy

< >
< >

cell-mediated immunity (CMI), with ~ CMI response to the infection. Patients and is designed to simplify diagnosis
tuberculoid disease occurring in those  that fall into the borderline states between in the field. It is based on the number
with a strong CMI response and lepro-  these two polar forms have variable and of skin lesions, with up to five lesions
matous disease in those with a very poor  unstable CMI responses (Figure 1). classified as paucibacillary leprosy
TABLE 1. CHARACTERISTICS OF LEPROSY ACCORDING TO RIDLEY-JOPLING CLASSIFICATION
Tuberculoid leprosy Borderline forms* | Lepromatous leprosy
Skin lesions Between one and five lesions’ < Numerous, usually >30 lesions; skin that
often appears infiltrated or nodular
Localised disease Widespread disease
Well-defined edges Poorly defined edges
Absent or reduced sensation Minimal loss of sensation or preserved
sensation
Asymmetrical distribution on the body Often symmetrical distribution on the
body
Hypopigmented or erythematous appearance Shiny and erythematous appearance
Loss of sweating Loss of sweating
Loss of hair Loss of hair variable
Well-defined lesions, often plaque-like Nodules, papules and macules
Nerve involvement One or a few nerves affected, often severely <= Many nerve trunks affected
Slit skin smear test | Negative for acid-fast bacilli - Positive for acid-fast bacilli
* Three immunologically unstable borderline forms: borderline tuberculoid leprosy, mid-borderline leprosy and borderline lepromatous leprosy.
T Patients with one skin lesion only and no nerve involvement fall into a subgroup of single lesion paucibacillary leprosy.
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Figure 2. Tuberculoid leprosy. Classic
hypopigmented hypoanaesthetic lesion with
reduced sweating. Biopsy sites are visible at
the border of the lesion.

Figure 3. Borderline leprosy. A large
hypopigmented and hypoanaesthetic lesion.
Note the evidence of central repigmentation
since treatment.

Figure 4. Lepromatous leprosy. Multiple
polymorphic lesions, which are erythematous
and urticaria-like in regions and have a
relatively symmetrical distribution.

and more than five lesions as

multibacillary leprosy.

Pure neural leprosy, in which skin
lesions are absent, is not included in either
of the above mentioned classification sys-
tems. A high degree of clinical suspicion,
exclusion of other diagnoses and compat-
ible epidemiology (with or without nerve
biopsy) are required for a diagnosis of pure
neural leprosy.

Clinical features
Clinical expression of leprosy is highly
variable and the presentation is dependent
on the type and stage of disease. Macules,
papules, plaques and urticaria-like lesions
with central clearing and skin infiltration
can occur (Figures 2 to 4). Involved periph-
eral nerves become enlarged and may be
tender (Figure 5). Nerve involvement can
result in damage to sensory, autonomic
and motor fibres, resulting in anaesthesia,
skin dryness and weakness, predisposing
to trauma and chronic ulceration (Figure
6). The most commonly involved nerves are
the supraorbital, greater auricular, ulnar,
median, radial cutaneous, common per-
oneal and posterior tibial nerves. M. leprae
grows optimally at 27 to 32°C, which
explains the predilection for nerves at the
most superficial and cooler body sites.
Patients with tuberculoid leprosy often
present with one or few skin lesions

(Figure 2),and may or may not have symp-
toms related to an enlarged peripheral
nerve (e.g. numbness, tingling, pain or
weakness). Patients with lepromatous lep-
rosy tend to present later, with widespread
symmetrical skin lesions (Figure 4) and
milder nerve involvement of multiple nerve
trunks (occasionally presenting as mono-
neuritis multiplex); they may also have
other symptoms such as nasal stuftiness,
peripheral oedema, visual disturbance and
manifestations of organ involvement. Most
patients fall into the borderline states
between these two polar forms, and present

Figure 5. Enlarged greater auricular nerve in a
patient with leprosy.

Reproduced with permission of Northern Territory
Department of Health, Centre for Disease Control.

with features along this spectrum.

The first presentation of leprosy may
be alepra reaction, which is a host immu-
nological reaction to the infection. The
symptoms of lepra reactions include nerve
pain and/or tenderness, acute nerve palsy,
multiple new skin lesions (often nodular)
and eye pain (uveitis). There may also be
systemic febrile illness, which is usually
associated with other features.

Diagnosis
The diagnosis of leprosy requires a high
level of clinical suspicion. The differential

Figure 6. Deformity of the right foot and
resorption of digits resulting from peripheral
nerve involvement.
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INFECTIOUS DISEASES CLINIC continued

1. NATIONAL NOTIFIABLE DISEASES
SURVEILLANCE SYSTEM (NNDSS)
CASE DEFINITION FOR LEPROSY

Leprosy is a notifiable disease in
Australia for confirmed cases. The
National Notifiable Diseases
Surveillance System (NNDSS) case
definition should be used to determine
whether a case should be notified.

Case definition for leprosy

A confirmed case of leprosy requires

either:

¢ |aboratory definitive evidence, or

¢ laboratory suggestive evidence and
clinical evidence.

Laboratory definitive evidence is:

¢ detection of M. leprae by nucleic acid
testing from the ear lobe or other
relevant specimens.

Laboratory suggestive evidence is:

* demonstration of characteristic acid-
fast bacilli in slit skin smears and
biopsies prepared from the ear lobe
or other relevant sites, or
histopathological report from skin or
nerve biopsy compatible with leprosy
examined by an anatomical pathologist
or specialist microbiologist
experienced in leprosy diagnosis.

Clinical evidence is:

* compatible nerve conduction

studies, or

peripheral nerve enlargement, or

¢ |oss of neurological function not
attributable to trauma or other
disease process, or

¢ hypopigmented or reddish skin lesions
with definite loss of sensation.

Further information regarding the NNDSS
leprosy case definition is available from
the Department of Health website:
www.health.gov.au/internet/main/
publishing.nsf/content/cda-surveil-
nndss-casedefs-cd_leprosy.htm

diagnosis is extremely broad and includes
cutaneous tuberculosis, cutaneous
sarcoidosis, fungal infection, birthmarks,
discoid eczema and systemic lupus
erythematosus. Careful adherence to the
National Notifiable Diseases Surveillance
System (NNDSS) case definition for
leprosy is required to avoid misdiagnosis;
a summary is presented in Box 1, and
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further information is available from the
Department of Health website (http:/www.
health.gov.au/internet/main/publishing.
nsf/content/cda-surveil-nndss-casedefs-cd_
leprosy.htm).

A diagnosis of leprosy should be consid-
ered in Aboriginal patients and those from
endemic regions presenting with unex-
plained skin or nerve symptoms. Patient
assessment includes a careful history
(including place of birth, travel and contacts)
and clinical examination of the skin and
peripheral nerves. Peripheral nerve function
should be assessed with voluntary motor
and sensory testing.

An eye examination should be con-
ducted, looking for ocular manifestations
of leprosy such as madarosis, lagophthal-
mos, blink dysfunction and signs of lepra
reactions (e.g. iridocyclitis, scleritis). The
risk of eye damage is highest in patients
with facial skin lesions and those with
lepromatous disease.

A slit skin smear test is indicated when
there is clinical suspicion of leprosy to
detect acid-fast bacilli in tissue fluid. Skin
biopsy (ideally full-thickness elliptical)
may be necessary, to assess for histological
changes and to detect acid-fast bacilli on
staining and M. leprae DNA on polymer-
ase chain reaction (PCR) testing.’

Nerve conduction studies and nerve
biopsy are required rarely.

Referral

A definite case of leprosy should be noti-
tied to the relevant state public health unit
(Box 1) and referral arranged for specialist
review. Referral pathways differ by state,
but it would be appropriate to refer to an
infectious diseases physician, clinical
microbiologist or dermatologist for assess-
ment. Referral of a patient should also
be arranged when there is suspicion of
leprosy but the diagnosis is uncertain.

Management

Multidrug therapy (MDT) is the corner-
stone of management of patients with
leprosy. Baseline investigations prior to
commencing drug therapy include:
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« full blood count

o electrolytes, urea and creatinine

o liver function testing

o hepatitis, HIV and strongyloides
serology

o glucose-6-phosphate dehydrogenase
(G6PD; increased risk of haemolytic
anaemia with dapsone in patients
with G6PD deficiency)

o Mantoux test and chest x-ray (to
exclude active tuberculosis or latent
tuberculosis infection).

A summary of recommended MDT
regimens for leprosy in adults, including
the WHO regimen, is presented in Table
2519 Local guidelines often differ with
regard to duration of therapy - for exam-
ple, the US National Hansen’s Disease
Program recommends 12 months of
treatment for paucibacillary disease and
24 months for multibacillary disease,” and
the Northern Territory Centre for Disease
Control recommends 24 months of treat-
ment for patients with more severe forms
of multibacillary disease."” Single skin
lesion leprosy is treated as paucibacillary
leprosy. Pure neural leprosy is generally
treated like multibacillary leprosy. The
medications are most commonly distrib-
uted in prepackaged blister packs (WHO
packs’), which are provided at no cost to
all patients around the world. Latent tuber-
culosis can be treated simultaneously.

Management of patients with leprosy
requires a multidisciplinary approach.
MDT is generally prescribed through a
specialist centre, with GPs playing a central
role in ensuring uninterrupted drug supply,
monitoring for side effects (Box 2), assisting
with compliance and providing psycho-
logical support. Case management involves
patient education, as well as prompt diag-
nosis and management of lepra reactions
(see below) and co-ordination of allied
health professionals involved in long-term
follow up (e.g. physiotherapists and podi-
atrists for patients with irreversible nerve
impairment). Silent or painless neuropathy
is common in patients with leprosy, high-
lighting the importance of regular testing
of voluntary motor and sensory function;

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2017.


http://www.health.gov.au/internet/main/publishing.nsf/content/cda-surveil-nndss-casedefs-cd_leprosy.htm
http://www.health.gov.au/internet/main/publishing.nsf/content/cda-surveil-nndss-casedefs-cd_leprosy.htm
http://www.health.gov.au/internet/main/publishing.nsf/content/cda-surveil-nndss-casedefs-cd_leprosy.htm
http://www.health.gov.au/internet/main/publishing.nsf/content/cda-surveil-nndss-casedefs-cd_leprosy.htm
http://www.health.gov.au/internet/main/publishing.nsf/content/cda-surveil-nndss-casedefs-cd_leprosy.htm
http://www.health.gov.au/internet/main/publishing.nsf/content/cda-surveil-nndss-casedefs-cd_leprosy.htm
http://www.health.gov.au/internet/main/publishing.nsf/content/cda-surveil-nndss-casedefs-cd_leprosy.htm

TABLE 2. MULTIDRUG THERAPY FOR LEPROSY IN ADULTS: A SUMMARY OF RECOMMENDED REGIMENS

World Health Organization®* National Hansen’s Disease Program | Northern Territory Centre for Disease
(USA)°f Control (Australia)°*
Dosage Duration Dosage Duration Dosage Duration
Paucibacillary leprosy
Dapsone 100 mg daily 6 months 100 mg daily 12 months 100 mg daily 6 months
Rifampicin 600 mg once a 600 mg daily 600 mg once a
month DOT month DOT
Multibacillary leprosy
Clofazimine 300 mg once a 12 months 50 mg daily 24 months 300 mg once a Bl <4: 12 months$
month DOT plus month DOT plus Bl =4: 24 months$
50 mg daily 50 mg daily
Dapsone 100 mg daily 100 mg daily 100 mg daily
Rifampicin 600 mg once a 600 mg daily 600 mg once a
month DOT month DOT

Abbreviations: Bl = bacillary index; DOT = directly observed therapy.

* Additional information is available from the WHO website: http://www.who.int/lep/mdt/regimens/en/ (see also reference 8).

T Additional information is available from the National Hansen’s Disease (Leprosy) Program website: https://www.hrsa.gov/hansensdisease/diagnosis/recommendedtreatment.html.®
*Additional information is available from the Northern Territory Centre for Disease Control website: http://digitallibrary.health.nt.gov.au/prodjspui/handle/10137/526.1°

$Bl <4 is bacterial index less than 4 on slit skin smear specimen (equates to less than 1 to 10 bacilli in one high power field). Bl =4 is bacterial index greater than or equal to
4 on slit skin smear specimen (equates to at least 10 to 100 bacilli in one high power field).

the procedure for performing the tests and
recording results is described in Guidelines
for the Control of Leprosy in the Northern
Territory www.digitallibrary.health.nt.gov.
au/prodjspui/handle/10137/526)."° Any
deterioration in function should prompt
urgent specialist referral to avoid perma-
nent nerve injury.

Lepra reactions

Patients may experience lepra reactions
before, during or even after completion of
curative therapy for leprosy. These immu-
nological reactions can result in inflam-
mation of peripheral nerves and existing
skin lesions (type 1 reaction) or in severe
systemic illness as in erythema nodosum
leprosum (ENL; type 2 reaction). Prompt
diagnosis and treatment are essential to
prevent permanent nerve and eye damage,
and consequent deformity and disability.

Presentations
Patients with type 1 reactions often pres-
ent with inflammation of existing skin

lesions, with or without nerve pain or
tenderness or impaired nerve function.
Features that may suggest ENL include
new skin lesions, eye erythema and pain,
nephritis, fever, arthritis, dactylitis, lym-
phadenopathy, generalised pain and
malaise. Voluntary motor and sensory
function testing should be performed
frequently during lepra reactions.’

Treatment

Mild lepra reactions can be treated with
rest and NSAIDs. More severe reactions
with nerve function impairment (sensory
or motor) and ENL are treated with
prednisolone. The dose and duration of
prednisolone required to manage type 1
reactions are often underestimated: doses
of at least 1 mg/kg are required at com-
mencement of therapy, tapered over six to
nine months. ENL has a tendency to recur,
so prednisolone courses are weaned more
rapidly. Managing complications associ-
ated with prednisolone use is essential and
often challenging due to the long duration
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2. IMPORTANT SIDE EFFECTS OF
MEDICATIONS TO TREAT LEPROSY

Rifampicin
* Drug interactions with antiepileptics,
oral contraceptives, amiodarone,
apixaban, clopidogrel, corticosteroids
and many other drugs
Hepatitis
e Cytopenias
* Orange discolouration of urine

and tears

Dapsone

* Haemolytic anaemia

* Exfoliative dermatitis,
agranulocytosis, hepatitis
(hypersensitivity syndrome)
— life-threatening reaction that requires
immediate cessation of drug and
must not be rechallenged

Clofazimine

e Skin discolouration (reversible)

¢ [chthyosis of shins and forearms

e Abdominal cramping and diarrhoea
(clofazimine enteropathy) — requires
urgent investigation
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INFECTIOUS DISEASES CLINIC continued

3. LEPROSY: PRACTICE POINTS FOR GPS

not become a forgotten disease.

With a small number of cases of leprosy recorded in Australia each year, this must

A diagnosis of leprosy should be considered in all patients with active tuberculosis, as

well as Indigenous patients and those from endemic countries (e.g. Sri Lanka, India,
the Philippines and Indonesia) presenting with unexplained skin or nerve symptoms.

Not all patients with leprosy are infectious. Prolonged periods of close household

contact (>6 months) are thought to be required in most cases.

All confirmed cases require notification.

Specialist referral should be made for a patient with suspected or confirmed leprosy.

Multidrug therapy (MDT) is the cornerstone of management of patients with leprosy

and is generally prescribed through a specialist centre. GPs are involved in ensuring
uninterrupted drug supply, monitoring for side effects, assisting with compliance and
providing psychological support. Patients are rendered noninfectious rapidly with

drug therapy so isolation is not necessary.

Long-term follow up is required for many patients with leprosy, particularly those with

irreversible nerve impairment. Co-ordination of allied health professionals
(e.g. physiotherapists, podiatrists) is an important aspect of care.

Guidelines for contact tracing vary, but it is generally accepted that this should

include all household members of more than six months in duration.

Lepra reactions require prompt recognition and urgent medical attention. Although

the disease of leprosy progresses slowly, lepra reactions can lead to significant
nerve damage and loss of function over a shorter period of time.

of therapy required. Prophylaxis for
chronic hepatitis B may be required if
corticosteroid therapy is indicated.

ENL that is resistant to corticosteroid
therapy, particularly if chronic or recurrent
in nature, often requires thalidomide
(prescribed under highly restricted guide-
lines because of the well-known risk of
teratogenicity).

Prevention

Prevention of M. leprae infection is an
ongoing global challenge. Current preven-
tive measures are based primarily around
early case detection and adequate treat-
ment, as well as contact tracing and health
education. Patients are rendered non-
infectious rapidly with drug therapy so
isolation is not necessary.

Guidelines for contact tracing vary, but
it is generally accepted that this should
include all household members (>6 months’
duration), with a single clinical examina-
tion at baseline for contacts of paucibacil-
lary cases and with annual examination
for at least six years for contacts of multi-
bacillary cases.
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Bacille Calmette-Guérin (BCG) vac-
cine provides some protection against
M. leprae, with vaccination policies vary-
ing by state and territory. Research into
the efficacy, safety and feasibility of using
rifampicin with or without BCG vaccine
for post-exposure prophylaxis is currently
in progress, with no clear guidelines yet
available."

Conclusion

Despite a dramatic fall in prevalence and
the ready availability of curative therapy,
leprosy remains the leading cause of infec-
tious disability worldwide and continues
to ignite fear and stigma in society. GPs
play a crucial role in diagnosis, which is
primarily clinical and often extremely
challenging, and in management as part
of a multidisciplinary team. A summary
is presented in Box 3.

Leprosy must not become a forgotten
disease in Australia, as awareness among
health professionals is an essential tool
in reducing the burden of disease and,
one day, reaching the goal of worldwide
disease elimination. MT
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