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Editorial

Misdiagnosis of leprosy: An underappreciated reason for its continued prevalence

‘The first step towards diagnosing leprosy is to think 
of the possibility of leprosy’ D.L. Leiker

Leprosy is diagnosed by certain cardinal clinical 
features, including pain and/or thickening of peripheral 
nerves at sites of predilection and around skin lesions 
and diminution or loss of either sensory (hypoesthesia) 
or autonomic functions (sweating and axon reflex) in 
suspicious skin lesions or the skin areas supplied by the 
peripheral nerves1. Exceptions to this are the absence 
of nerve involvement in indeterminate form and skin 
lesions that can precede any evident sign of peripheral 
nerve damage in lepromatous leprosy (LL). Also, pure 
neuritic leprosy does not have skin lesions2. The reason 
for the exclusion of slit skin smear for diagnosis in this 
definition is due to its low sensitivity except for highly 
bacillated types.

While the treatment of leprosy has been simplified 
by adopting uniform multidrug therapy (MDT), the 
overriding concern is the high incidence of new cases 
and disabilities3. This could partly be attributed to 
possible misdiagnosis by non-dermatologists. We have 
noticed that this trend extends to tertiary hospitals 
with misdiagnosis by specialists across the spectrum, 
including physicians, neurologists, and even infertility 
specialists4. The multisystem involvement of leprosy 
and reactions can have myriad manifestations, and we 
aim to highlight these clinical differentials, including 
neural involvement, so that early diagnosis of leprosy 
patients is ensured, as dermatologists are rarely the first 
point of contact for them.

Cutaneous mimickers

Leprosy has a wide spectrum of clinical presentations 
that often simulate many other dermatological conditions, 
making it difficult to differentiate, particularly in non-
endemic areas. The diverse cutaneous lesions of leprosy 
include subtle hypopigmented macules, raised plaques 
of varying sizes, annular plaques, nodules, and diffuse 
infiltration (Fig. A and B).

The common differentials of hypopigmented 
macules include pityriasis alba of the face (subtle 
scaling, aggravating in dry weather) and vitiligo. 
However, it is important to remember that leprosy 
lesions are usually never depigmented, unlike vitiligo5. 
Post-kala-azar dermal leishmaniasis (PKDL) is an 
important differential owing to a polymorphic clinical 
picture wherein skin lesions mimic leprosy, with both 
diseases sharing common endemic zones6. The absence 
of neural involvement and hypoesthesia distinguishes 
PKDL from leprosy, apart from positive skin smears. 
Erythematous plaques of leprosy (Fig. C) may require 
differentiation from granuloma annulare7, sarcoidosis, 
diffuse cutaneous leishmaniasis, and follicular 
mucinosis8. The prominent scaling of psoriasis, 
scarring in the centre of lupus vulgaris, and prominent 
photosensitivity of subacute lupus erythematosus 
lesions distinguish these conditions from leprosy.

Nodular lesions of LL (Fig. D) require differentiation 
from sarcoidosis, cutaneous lymphomas, PKDL, and 
mycosis fungoides. However, neural involvement is 
consistently present in LL, with patchy or complete glove 
and stocking hypoesthesia, and skin smears are invariably 
positive for acid-fast bacilli (AFBs).

Leprosy has occasionally been mislabelled 
as systemic sclerosis in patients presenting with 
skin thickening and digital resorption9. Borderline 
tuberculoid (BT) leprosy presenting as chronic 
macrocheilia can be mistaken for granulomatous 
cheilitis, and the distinction between the two conditions 
is often challenging because of the paucibacillary 
nature of this leprosy spectrum10.

Leprosy reactions and their mimickers

Type I (T1R) and Type II (T2R) are leprosy reactions 
presenting with inflammatory-looking edematous 
plaques (T1R) or evanescent painful nodules (T2R). 
Leprosy reactions have been misdiagnosed as systemic 
lupus erythematosus11,12, erythema multiforme13, 
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sweet syndrome14,15, vasculitis (Fig. E), arthritis, or 
collagenosis16,17. T2Rs frequently have joint symptoms 
and may be misdiagnosed as rheumatoid arthritis18. 
An edematous and intensely erythematous leprosy 
plaque undergoing T1R can be mistaken for cellulitis, 
especially over the face (Fig. F). Erythematous 
papules and nodules, along with systemic features 
like fever, polyarthritis, and eye involvement in T2R, 
can be mistaken as sarcoidosis19,20. Leprosy reaction 
misdiagnosed as urticaria is also not uncommon21. T2R 
can mimic cutaneous tuberculosis and differentiating 
the two conditions is paramount, especially in areas 
endemic for both these infections22. There are reports 
of T2R without typical ENL lesions masquerading as 
lymphomas23. We have encountered instances of necrotic 
(ulcerated) ENL patients being admitted in surgical 
wards diagnosed as necrotizing fasciitis and cases of 
ENL necroticans being misdiagnosed as vasculitis (Fig. 
E). However, signs of underlying leprosy are evident 
with facial and ear lobe infiltration (thickened skin) 
apart from the clinical features of leprosy (vide supra).

Neural leprosy, a missed cause of mononeuritis 
multiplex 

Mononeuropathy multiplex, defined as an affliction 
of two or more nerves that cannot be explained by 
a single root or plexus injury, with asymmetric, 
non–length-dependent subacute damage, is often 

not suspected to be consequent to leprosy. While 
Mononeuritis multiplex (MM) is the most common 
neuropathy in leprosy, there are other patterns like 
polyneuropathy (distal, symmetric small fiber sensory 
polyneuropathy), autonomic neuropathy, cranial nerve 
affliction, ganglionitis, and neuritis (seen in reactions)24. 
In addition, leprosy can cause neuropathic pain.

While a clinician may suspect leprosy due to skin 
lesions, this is not always the case with pure neuritic 
leprosy (PNL). The diagnosis of PNL needs expertise, 
as subtly thickened nerve(s) can be missed even by 
specialists. A single thickened nerve is the hallmark 
of PNL but may also be noted in neurofibroma, 
schwannoma, malignant nerve sheath tumor, or 
localized perineurial hypertrophic neuropathy5,24. The 
considerations in the case of multifocal thickened 
nerves are neurofibromatosis, Charcot-Marie-Tooth 
(CMT) disease types 1 and 3, acromegaly, Refsum 
disease, and chronic inflammatory demyelinating 
polyneuropathy, in addition to leprosy5,24.

Notably, leprosy is characterised by negative 
symptoms of loss of pain and touch sensation, and 
positive sensory symptoms such as paresthesia, 
dysesthesia, or pain are less common. Proprioception 
and motor function are largely unaffected in the early 
stages, which allows patients to use their anaesthetic 
limbs and consequently results in painless trauma, 
ulcerations, and trophic changes. Unlike the tuberculoid 
pole, the latter is especially seen in the lepromatous 
pole. A heightened immune response in the latter can 
lead to marked motor palsy, thus making it difficult 
to use the anaesthetic hands/feet. Preserved tendon 
reflexes are an important differential diagnostic sign in 
leprosy, in contrast to the loss of reflexes seen in most 
other neuropathies5,24,25.

PNL, described by Wade26, is suspected by 
enlarged nerves and diagnosed by nerve biopsy, 
nerve conduction studies (NCS), and molecular 
tools. In the case of nerve biopsies (sural nerve or 
radial cutaneous nerve), the presence of endoneurial 
infiltrates, endoneurial fibrosis, perineurial thickening 
and reduced number of myelinated nerve fibres are 
diagnostic for leprosy even in the absence of AFB27. 
Due to limitations associated with nerve biopsy, 
including the risk of nerve damage, poor sampling and 
low sensitivity, a biopsy of hypoesthetic regions can be 
performed. It shows diagnostic changes in 58.6 per cent 
of patients28. In the case of non-representative biopsy 
findings, multi-targeting nested PCR and ELISPOT 
and can be a useful ancillary diagnostic tool for PNL29. 

Figure. (A) Multiple symmetrical hypopigmented macules and 
plaques in borderline lepromatous leprosy. (B) Multiple plaques 
and nodules in a patient with borderline lepromatous leprosy. 
(C) A single annular erythematous plaque with central clearing 
in borderline tuberculoid leprosy. (D) Multiple nodular lesions 
in lepromatous leprosy with erythema nodosum leprosum. (E) 
Necrotic ulcers in erythema nodosum leprosum. (F) Borderline 
tuberculoid leprosy with type 1 reaction over face misdiagnosed 
as cellulitis.
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NCS shows reduced amplitudes of Compound Muscle 
Action Potentials (CMAPs) and Sensory Nerve Action 
Potentials (SNAPs), together with focal slowing of 
conduction at sites of nerve enlargement24. These 
findings are not diagnostic of leprosy, but can be used 
to identify the nature and extent of neuropathy and also 
to monitor therapeutic responses. Imaging, including 
high-resolution ultrasonography (HRUS) and Color 
Doppler (CD) are auxiliary tools that help to detect 
nerve enlargement, though CD has been shown to be 
useful in reactions30.

Conclusions

The goals of the World Health Organization 
(WHO) now focus on interruption of transmission 
and zero new ‘autochthonous’ leprosy cases in a given 
area or country for at least three consecutive years31. 
Without addressing misdiagnosis and mistreatment, the 
aims enshrined in the WHO document of a 70 per cent 
reduction in the annual number of new cases detected 
is a deceptive target as this does not account for the 
large number of missed cases by non-dermatologists 
which would contribute to continued transmission. 
There is an urgent need to inculcate clinical specialists 
from endemic countries where leprosy is an issue in 
advisory groups apart from ‘eminence-based’ experts 
as the ground reality in terms of misdiagnosis rarely 
finds its way in guidelines31. To achieve these goals 
in an endemic country, physicians and neurologists 
should also be made aware of leprosy and its varied 
presentations5.
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