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Abstract
Purpose of Review The purpose of this study is to provide an
up-to-date review of the clinical presentation, classification
system, and treatment of leprosy (also known as Hansen’s
disease).
Recent Findings Leprosy is a chronic infectious disease
caused by Mycobacterium leprae. Leprosy affects mainly
the skin and peripheral nerves with serious clinical complica-
tions, including blindness and physical deformities of the
hands and feet. Leprosy is a complex microbial disease with
a wide spectrum of clinical presentations and severity of dis-
ease progression and outcome. Disease classification based on
bacterial indicators and the Ridley-Jopling system are stan-
dard classification systems for leprosy that enable proper cat-
egorization of different types of leprosy for evaluation and
treatment purposes. Early disease detection and treatment
can significantly impact the prevalence and severity of lepro-
sy. Long term follow-up as well as disability evaluation and
prevention are important measures to prevent disease relapse
and to achieve a good clinical outcome for patients.
Summary Early disease detection, multidrug therapy, frequent
clinical follow-up, and proper management of tissue damage
and physical disabilities as a result of peripheral nerve damage
are key factors to ensure a good outcome for patients.

Keywords Leprosy .Mycobacterium leprae . Paucibacillary
leprosy .Multibacillary leprosy . Erythema nodosum
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Introduction

Leprosy (also known as Hansen’s disease) is a chronic infec-
tious disease caused by Mycobacterium leprae. Leprosy is a
worldwide public health issue that affects many parts of world
where the disease is endemic. The clinical manifes-
tation and sequela of the disease are primarily due to infection
of the skin and peripheral nerves by M. leprae leading to
blindness and physical deformities. This report describes the
classification system of leprosy, its clinical manifestations,
and current treatment, as well as the evaluation and prevention
of the physical disabilities of the disease.

Clinical Features of Leprosy

Leprosy has a long period of incubation before the clinical
manifestation of the disease. The incubation period can range
from 3months to 40 years with the average time of 2 to 5 years
[1–3].

Skin Manifestations Skin involvement in leprosy has a wide
spectrum of manifestations depending upon the type of lepro-
sy [1, 3, 4]. Skin lesions can bemacules, papules, nodules, and
plaques. The lesion color can be reddish, copper-colored, or
hypopigmented with well-demarcated or indistinct borders.
Most lesions do not blanche with local pressure and there is
sensory loss with the exception of early macular lesions in
lepromatous leprosy type, in which there is normal or even
heightened sensation.
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Neurologic Manifestations The main neurological defect in
leprosy is loss of sensation to temperature, pain, and touch in
the affected areas of the skin, such as the hands and feet. The
neuropathy primarily involves peripheral nerves, which can
be enlarged and easily palpable. The nerves that are common-
ly affected are the ulna nerve in the medial elbow, posterior
tibial nerve in the medial ankle, peroneal nerve, radial nerve,
superficial nerves of the neck, and facial nerves [3, 5]. Lesions
can be painful due to inflammation of the affected nerves,
particularly neuritis involving large myelinated nerves
that causes pressure and nerve impingement.

As a consequence of nerve damage in leprosy, there is
muscle atrophy and resultant muscle paralysis due to impair-
ment of nerves that innervate the affected muscles [6]. Thenar
and hypothenar muscles of the hand can become atrophic due
to ulnar and median nerve involvement, and this can lead to
hyperextension of the digits and the inability to abduct the
thumb of the affected hand (simian hand sign). Loss of the
radial nerve and fibular nerve can lead to wrist drop and foot
drop, respectively.

The eyes are affected with loss of the ability to close the
eyes completely (lagophthalmos) due to impairment of cranial
nerves. Other eye conditions in leprosy are uveitis and
corneitis. Many of the eye complications occur in advanced
lepromatous stage.

Leprosy can involve other tissues and organs, including the
nose (rhinitis, epistaxis, and collapsed nostrils), larynx (laryn-
geal fibrosis resulting in hoarse voice), oral cavity (soft palate
ulceration, perforation, and periodontitis), bone and joints (ar-
thritis and osteomyelitis in acral bones and joints that can lead
to amputation), epididymitis and orchitis (leading to infertility
and gynecomastia) and lymphadenopathy [7].

Classification of Leprosy

Classification Based onBacterial Indicators The purpose of
this classification is to categorize patients into paucibacillary
and multibacillary groups in order to provide an appropriate
treatment regimen based upon bacteriological findings [8•].
Paucibacillary group does not show the presence of
mycobacteria on smears taken from skin lesions and ear lobe.
Paucibacillary group has one to five skin lesions as well as one
damaged nerve and sensory loss. In contrast, multibacillary
group shows the presence of mycobacteria on smears. This
group has greater than five skin lesions, more than one dam-
aged nerve and sensory loss.

Ridley-Jopling Classification This classification is based on
the integration of clinical, immunologic, bacteriologic, and
histopathologic characteristics of the disease [1, 3, 4, 7, 9•].
There are six types of leprosy in the Ridley-Jopling classifi-
cation: indeterminate leprosy (I), tuberculoid leprosy (TT),

borderline tuberculoid leprosy (BT), mid-borderline leprosy
(BB), borderline lepromatous leprosy (BL), and lepromatous
leprosy (LL).

Indeterminate
Leprosy

This is the initial stage and earliest
form of leprosy with non-specific
clinical features. The skin lesions are
hypopigmented reddish macules with
indistinct border and usually appear on
the face, trunk, and extensor surface of
the extremities. Indeterminate leprosy
may heal spontaneously or progress to
other types of leprosy.

Tuberculoid leprosy Skin lesions in TT are hypopigmented,
copper-red macules and plaques with
distinct border (Fig. 1). The lesions can
be atrophic, dry, scaly and have loss of
hair. TT lesions are associated with
loss of sensation. Peripheral nerves in
TT are affected with irregular nerve fi-
ber enlargement. Skin smear for
mycobacteria is usually negative, but
lepromin test, which is used to detect
the type of leprosy a patient has, is
strongly positive. TT has a good prog-
nosis with good response to anti-
bacterial treatment. Spontaneous reso-
lution of TT may occur in some cases,
but it can progress to other leprosy
types.

Borderline
Tuberculoid
Leprosy

Skin lesions in BT are similar to those
in TT with reddish, hypopigmented
plaques that have distinct borders. BT
lesions show progressive development
with more lesion infiltration and the
presence of satellite lesions. The
lesions can have partial or complete
loss of sensation. Multiple peripheral
nerves are affected asymmetrically

Fig. 1 Tuberculoid leprosy lesions on the face of a patient
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with irregular nerve enlargement.
Mycobacteria may be detected in skin
smears, and lepromin test is usually
positive. Skin biopsy of BT lesions
shows tuberculoid granulomas in the
dermis. BT is associated with type 1
reaction (reversal reaction), and if left
untreated, BT can progress to mid-
borderline and lepromatous leprosy
with associated physical deformities.

Mid-borderline
Leprosy

Skin lesions in BB are numerous
hypopigmented, reddish color lesions
with variable shapes and sizes. Distant
satellite lesions are present. BB skin
lesions can have a doughnut-shaped
appearance with central concavity and
irregular outer border and well-defined
distinct inner border. The lesions can
have partial or complete loss of sensa-
tion. Multiple peripheral nerves are af-
fected in BB. Mycobacteria are detect-
ed, but the lepromin test is negative. BB
has an unfavorable clinical course and is
associated with reversal reaction.

Borderline
Lepromatous
Leprosy

There are numerous lesions, including
macules, papules, nodules, and
plaques, in BL. The lesions are
distributed somewhat symmetrically
on both sides of the body. A distinctive
sign of BL is the presence of annular
plaques with an inverted saucer-shaped
appearance of raised central area and
sloping edges. The lesions can also be
doughnut-shaped with concave center.
There is partial or complete loss of
sensation in the center of the lesions.
Multiple peripheral nerves are affected
in BL, and sensory loss can be present
in the hands and feet. Mycobacteria are
found in skin smears and lepromin test
is negative. BL has an unfavorable
clinical course and is associated with
reversal reaction and erythema
nodosum leprosum reaction.

Lepromatous
Leprosy

This is the most severe form of leprosy.
LL lesions appear as macules initially,
and in advanced stage, the skin lesions
are numerous and present as macules,
papules, nodules, and plaques with
reddish color, diffuse infiltration, and
indistinct border (Fig. 2). LL skin
lesions are raised in the center and
slope off gradually in the periphery.

The lesions appear symmetrically
throughout the body, but they appear
more frequently on the face, ear lobes,
hands, and feet. Sensory loss may not
occur in early lesions. Sometimes
these lesions even have hyperesthesia
or increased sensation. Sensory loss
can occur, especially in the hands,
forearms, and feet in a glove-and-
stocking pattern. As the disease pro-
gresses to a more severe stage, numer-
ous cutaneous nodules with marked
infiltration are present on the face and
the facial skin can appear in folds,
giving the appearance of “leonine
faces.” The eyebrows and eyelashes
may be lost, and other systemic symp-
toms, such as epistaxis, collapsed
nostrils, and orchitis, may appear.
Mycobacteria are found in skin smears
and lepromin test is usually negative.
LL has an unfavorable clinical course
and is associated with reversal reaction
and erythema nodosum leprosum re-
action. Skin biopsy of LL shows foam
cells (lepra cells) with vacuolated cy-
toplasm containing numerous
M. leprae on acid-fast bacilli stains.

Special Types of Leprosy

Pure neural
leprosy

This is a type of paucibacillary leprosy is
characterized by only neural impairment
without skin involvement [10–12]. It occurs
more often in men than women with a 3:1
male to female ratio. Pure neural leprosy
(PNL) is more frequently seen in India than in
other parts of the world. Enlargement of the

Fig. 2 (Left) lepromatous leprosy lesions on the back, and (right)
collapsed nostrils and loss of eyebrows in a patient with lepromatous
leprosy
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ulna nerve is commonly seen in PNL. Other
clinical features of PNL include sensory loss,
skin atrophy, and paralysis. Mycobacterial
smears are usually negative, and lepromin
test is weakly positive.

Lucio
leprosy

This is a form of lepromatous leprosy that is
common in Mexico and South America
[13–15]. Lucio leprosy is characterized by
diffuse cutaneous infiltrations with hair loss
(mainly in the eyebrows and eyelashes) and
widespread sensory loss. Mycobacterial
smears are often strongly positive.

Histoid
leprosy

This is a rare variant of leprosy with
pathological findings of dense bundles of
histiocytes containingM. leprae arranged in a
storiform pattern [16]. Clinically, histoid
leprosy lesions are smooth, reddish firm
papules and nodules that mimic fibromatous
disorders. Histoid leprosy occurs in patients
with multibacillary leprosy and a high load of
bacilli who have developed bacterial
resistance to dapsone treatment.

Immune Reactions to Leprosy

Inflammatory immune reactions to M. leprae infection are
classified as type 1 and type 2 lepra reactions. Type 1 lepra
reaction, or better known as reversal reaction, can occur in
both paucibacillary leprosy and multibacillary leprosy.
Reversal reaction is a delayed hypersensitivity reaction caused
by increased activity of the immune system, in particular cell-
mediated immune response, to antigenic determinants in lep-
rosy bacilli [17]. Clinical features of reversal reaction include
increased severity of existing skin lesions, development of
new skin lesions, and neuritis involving peripheral nerves,
which can appear during the first few months of drug therapy
for leprosy (Fig. 3).

Type 2 lepra reaction, also known as erythema nodosum
leprosum (ENL), occurs in patients with lepromatous leprosy
and a heavy bacterial burden [18]. ENL arises after several
months of drug therapy, but it can also develop in untreated
patients. ENL is caused by humoral-mediated immunity to
antigenic determinants of M. leprae, and the circulation and
deposition of immune complexes in various tissues, compli-
ment fixation and subsequent cellular destruction. Clinical
features of ENL include malaise, fever, painful peripheral
nerve lesions, and painful and indurated skin nodules
(Fig. 4). Hepatomegaly and splenomegaly occasionally occur
in ENL.

Treatment of Leprosy

Current treatment regimen for leprosy involves multi-drug
therapy combined with physical therapy for patients with
physical disabilities from the disease. A first- line therapeutic
drug for leprosy is dapsone [19, 20•]. It is low cost and easy to
use with good absorption in the gastrointestinal tract. Typical
dosage for adult patients is 1–2 mg/kg/day. Side effects of
dapsone include hemolytic anemia, headache, methemoglobi-
nemia, gastrointestinal disorders, hepatitis, and neuropathy.
However, these side effects are infrequent at the standard drug
dose.

Rifampicin and clofazimine are other drugs for leprosy
treatment [21]. Rifampicin has strong bactericidal activity,
and at a dosage of 600–1500 mg per day, rifampicin can kill
over 90 % of M. leprae. A typical dosage in adult patients is
5–10 mg/kg/day. Side effects of rifampicin include skin pru-
ritus and rash, influenza-like symptoms, purpura, and hepati-
tis. Fortunately, rifampicin has few side effects at the clinically
indicated treatment dose.

Clofazimine is weakly bactericidal. It is first deposited in
adipose tissues and the reticuloendothelial system with
drug distribution in the skin about 4–6 weeks after the initial
dose. Drug dosage is 50–100 mg per day. Side effects of

Fig. 3 Reversal reaction with associated hypertrophy of a superficial
neck nerve in a patient with borderline leprosy

Fig. 4 Erythema nodosum leprosum lesions in a patient with borderline
lepromatous patient
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clofazimine include brown skin discoloration, xerosis,
acneiform eruptions, and occasional gastrointestinal symp-
toms [19, 22]. Contraindications for use of clofazimine are
hepatitis and chronic diarrhea. Rifampicin, clofazimine, and
dapsone are combined as multidrug therapy to treat
multibacillary leprosy.

Other alternative drugs are pefloxacin, ofloxacin,
clarithromycin, and minocycline for lepromatous leprosy
[23–25]. Ofloxacin in particular has a killing efficacy of
99 % of M. leprae at 400 mg per day. Minocycline can be
used to treat peripheral neuritis in leprosy [26].

Bacterial Drug Resistance This is a major obstacle in leprosy
treatment. Drug resistance should be suspected if a patient
shows no improvement or if there is development of new
active skin lesions even when the patient follows a pre-
scribed drug regimen. A large number of multibacillary pa-
tients have resistance to standard therapy for leprosy, such as
dapsone [27]. Resistance to dapsone is particularly high in
patients who do not take the drug as prescribed. There are also
some reported cases of bacterial resistance to rifampicin.

Long-Term Follow-Up After Treatment Continued follow-
up after completion of medical treatment for leprosy is neces-
sary in order to monitor for disease relapse. Should relapse
occur as evident by new skin lesions, fever, pain, muscle
weakness, and peripheral neuropathy, patients should be re-
quested to return for medical evaluation immediately. Disease
relapse in multibacillary leprosy can be readily detected by
laboratory tests and skin biopsy to evaluate for M. leprae.
However, relapse in paucibacillary patients is somewhat more
difficult to determine because it is hard to distinguish relapse
from type 1 reversal reaction. Paucibacillary patients should
have a clinical examination performed every year for 2 years
as part of their follow-up. Multibacillary patients should have
clinical examination performed every year for 3 to 5 years.
Patients with disease relapse should be treated with multidrug
therapy and followed carefully in case there is a need to switch
to a different anti-bacterial regimen.

Disability Evaluation and Prevention Physical disability
caused by skin and peripheral nerve damages as a result of
M. leprae infection can be devastating to patients. The disabil-
ity classification scheme for leprosy by the World Health
Organization (WHO) is a simple and easy-to-use system
(Table 1) [28, 29].

Effective treatment for leprosy combines medical treatment
with physiotherapy to prevent or limit disabilities from the
physical deformities caused by the disease. Physiotherapy in-
cludes exercises, wax baths, massage, and well-fitting shoes.
In addition, patient education is important in order for patients
to be aware of what should be done in order to prevent or limit
hand and foot deformities as a result of sensory loss. For

example, patients should not place their hands close to an
open flame or directly touch hot objects that can cause skin
burn, walk barefoot, or wear ill-fitting shoes. Patients should
keep their skin well hydrated and moisturized to prevent dry
and cracked skin that can serve as a portal of skin infection.
They should perform self-examination for any skin injury and
treat the injury immediately to prevent infection.

Steps to prevent eye injuries are important to prevent
lagophthalmos and loss of corneal reflex due to facial nerve
and optic nerve damages that can lead to infection and blind-
ness. Protective measures for the eyes include washing the
face with clean water and clean towel, avoid rubbing the eyes,
and wearing eye protection if they are in a dusty place where
dust particles can get into the eyes, or if they are involved in
activities that require eye protection.

Measures to prevent leprosy are based on early detection,
accurate diagnosis, timely treatment, physical therapy, and
public health education. Early disease detection is important
in order to evaluate and treat affected individuals rapidly to
limit the spread of disease in the general population and allow
for early therapeutic intervention. In addition, it is important to
provide health education to healthcare providers and the pub-
lic about leprosy in order to raise awareness about the early
signs and symptoms of the disease as well as reducing dis-
crimination and stigma against persons with leprosy. It is
equally important to integrate leprosy elimination program
with primary health care network in the community to pro-
mote health education activities and provide specific training
to health workers about leprosy in order to detect the disease
early and improve clinical outcome.

Table 1 World Health Organization (WHO) disability classification for
leprosy

Grade Handsa Feeta Eyesb

0 - No anesthesia
- No visible

deformity or
damage

- No anesthesia
- No visible

deformity or
damage

- No eye problems and
no evidence of
visual impairment

1 - Anesthesia is
present but no
visible
deformity or
damage

- Anesthesia is
present but no
visible
deformity or
damage

- Eye problems are
present but no
significant visual
impairment

2 - Visible deformity
is present

- Visible deformity
is present

- Severe visual
impairment is
present (e.g., patient
is not able to count
his fingers at a
6-meter distance)

a Each hand and foot should be evaluated and graded separately. Hand
and foot damages include skin ulceration, stiffness, and shortening of the
digits, or loss of part or all of the hand or foot
b Eye problems include corneal anesthesia, lagophthalmos, and corneitis.
Each eye should be evaluated and graded separately
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Conclusions

In summary, leprosy is a complex microbial disease with a
wide spectrum of clinical presentations and severity in terms
of disease progression and outcome. Early disease detection
and treatment are the best approaches for a favorable clinical
outcome for patients. Multidrug therapy, frequent clinical fol-
low-up, and proper management of tissue damage and phys-
ical disabilities as a result of peripheral nerve damage are key
factors to ensure a good outcome for patients.
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