
CASE

Epidemiologic, clinical, and laboratory aspects of
leprosy neural relapses
Diogo Fernandes dos Santos, MD, PhD, Matheus Rocha Mendonça, MD, Douglas Eulálio Antunes, MD, PhD,

Luiz Ricardo Goulart, MD, PhD, and Isabela Maria Bernardes Goulart, MD, PhD

Neurology: Clinical Practice December 2019 vol. 9 no. 6 468-471 doi:10.1212/CPJ.0000000000000661

Correspondence

Prof. Santos

diogofsan@yahoo.com.br

Relapsed leprosy refers to situations in which patients who underwent regular
treatment with standardized official multidrug therapy regimens, and were dis-
charged because cure was achieved, now present new clinical signs and symptoms of
disease activity. Such cases generally occur more than 5 years after cure, although
they can occur at any time after treatment.1

Over recent years, the numbers of cases of relapsed leprosy have been increasing.
This, together with cases of therapeutic failure, could even be contributing toward
selection of mutant strains ofMycobacterium leprae associated with drug resistance. In
combination with the emergence of primary resistant multidrug leprosy, this set of circum-
stances may compromise disease control strategies, thus making this a priority within public
health policies.1,2

However, relapsed leprosy in its primary neural form remains underdiagnosed. These cases
show clinical evidence of peripheral neuropathy, but with the absence of new skin lesions, and
are negative on slit-skin smear bacilloscopy.3

This case series characterizes the epidemiologic, clinical, neurophysiologic, and laboratory
aspects of 12 patients with diagnoses of neural relapse of leprosy who were attended at
a national reference center in Brazil between 2012 and 2017. Approval for this analysis was
granted by the Ethics Committee of the Federal University of Uberlandia.

All these individuals underwent clinical, serologic, molecular, and neurophysiologic
evaluations.3,4 Slit-skin smears from 6 sites (both ear lobes, both elbows, and both knees) were
examined. Despite the absence of skin lesions, biopsies were taken from the elbow tissue (a cold
region with possible intradermal impairment) after evaluation by 2 experienced leprosy spe-
cialists. Nerves that underwent biopsy were selected according to the patient’s clinical condition
and included exclusively sensory nerves that showed electrophysiologic abnormality. During
nerve biopsy, skin biopsies were also taken from the overlying area.3,4

The cases of leprosy neural relapse were classified as follows3:

Possible—clinical and/or electroneuromyographic pattern compatible with the diagnosis of
neural leprosy, but with negative complementary examinations.
Probable—clinical and/or electroneuromyographic pattern compatible with the diagnosis of
neural leprosy, associated with the positivity of some complementary examinations (ELISA
antiphenolic glycolipid I [PGL1]; and skin biopsy/slit-skin smear real-time quantitative PCR
[qPCR]).
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PRACTICAL IMPLICATIONS

Consider the possibility of neural
relapse in leprosy whenever
there are new neural symptoms
in a patient previously treated for
leprosy.
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Table 1 Description of epidemiologic, clinical, neurophysiologic, and pathologic aspects in cases of neural relapses in leprosy

Case Sex
Age
(y) OC

Previous
treatment Adherence Reaction

Time
(y)

Sensitive
symptoms

Motor
symptoms

Neural
thickening

ELISA
anti-
PGL1

ELISA
index

BI
(SSS)

qPCR
(SSS)

qPCR
(skin
biopsy) ENMG

HP
(nerve)

BI
(nerve)

qPCR
(nerve)
Copies
of DNA

qPCR
(superjacent
skin)

Drug
resistant

1 M 50 MB MDT/12 Yes No 4 Yes Yes Yes − 0.26 − − + MM − − +
5.6 × 104

− No

2 F 67 MB MDT/12 Yes Yes 12 Yes No No + 2.29 − − − MM + − +
5.5 × 103

− No

3 M 50 PB MDT/6 Yes No 7 No Yes Yes − 0.54 − − − MM − − − + No

4 F 57 MB MDT/12 Yes No 8 Yes No Yes − 0.27 − − − MM + − +
9.6 × 105

+ No

5 F 60 MB MDT/12 Yes Yes 20 Yes Yes Yes − 0.61 − − − M − − +
2.9 × 104

+ No

6 F 55 MB MDT/12 Yes No 4 Yes Yes Yes − 0.5 − + + MM − − +
4.9 × 105

− No

7 F 46 MB Monotherapy Yes No 30 Yes No No + 1.49 − + − MM + − +
3.0 × 105

− No

8 M 38 MB MDT/12 Yes No 8 Yes Yes Yes − 0.32 − − − MM NR − NR NR Yes (R
and D)

9 F 78 PB MDT/6 Yes No 6 Yes Yes Yes + 1.68 − + − MM + + +
3.0 × 104

+ No

10 F 55 MB MDT/24 Yes No 14 Yes No Yes − 0.41 − + + MM NR − NR NR No

11 M 37 MB MDT/24 Yes No 12 Yes Yes Yes − 0.33 − − − MM − − +
3.0 × 102

− Yes (R)

12 F 37 PB MDT/6 Yes No 10 Yes Yes Yes + 2.59 − + + MM NR − NR NR No

Abbreviations: copies of DNA = copies of DNA per gram of neural tissue; BI = bacilloscopy; D = dapsone; DG = disability grade; ENMG = electroneuromyography; F = female; HP = histopathologic; M =male; MB =multibacillary;
MDT/12 =multidrug therapy/12 doses; MDT/6 =multidrug therapy/6 doses; NR = not realized; OC = operacional classification; PB = paucibacillary; PGL-I = phenolic glycolipid I; qPCR = real-time quantitative PCR; R = rifampsin;
SSS = slit-skin smear; time = period between the end of the previous treatment and the beginning of the relapse symptoms; − = negative; + = positive.
For ELISA anti-PGL1, considered positive result: ELISA index > 1.0.
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Definitive—clinical and/or electroneuromyographic pattern
compatible with the diagnosis of neural leprosy, associated
with some abnormality in peripheral nerve biopsy (bacillo-
scopy and/or qPCR).

Between 2012 and 2017, 907 leprosy cases were seen. Of
these, 9.9% (90/907) were classified as relapsed leprosy, and
12 patients (13.3%, 12/90) had the neural form. These
patients were all negative on slit-skin smear bacilloscopy and
did not present any new cutaneous lesions compatible with
leprosy (table 1). All household contacts of these patients
were evaluated, and none presented evidence suggestive of
multibacillary leprosy, thus making reinfection unlikely.

Their average age was 52.5 years (±11.9), and 66.7% (8/12)
were women. The time between the end of the previous
treatment and the relapse diagnosis was 11.3 years (±7.1); 75%
(9/12) were classified as multibacillary at the initial diagnosis.
All patients reported adherence to the first treatment, and only
16.7% (2/12) presented reactional episodes after discharge.
There were no epidemiologic differences between the groups
with neural relapse and with other relapsed leprosy.

All patients were symptomatic and presented asymmetrical
neural impairment, with the predominance of sensory
symptoms (91.7%; 11/12), particularly hypesthesia, pares-
thesia, and pain, shown by thermal, painful, and/or tactile
impairment; 66.6% (8/12) had muscle weakness and/or
amyotrophy. Thickening of 1 or more nerves was observed in
83.3% (10/12). All the patients presented insidious evolution,
with symptoms lasting more than 3 months, and 33.3% (4/
12) presented visible deformities.

Electroneuromyographic evaluation showed that 8.3% (1/12)
only had 1 altered nerve (mononeuropathy), whereas 91.7%
(11/12) had 2 or more affected nerves (asymmetrical multi-
ple mononeuropathy) (table 2).

The ELISA anti-PGL1 IgM serologic test was positive in
33.3% (4/12). The qPCR DNA M. leprae test on peripheral
blood was positive in only 8.3% (1/12) and, on slit-skin
smears, was positive in 50.0% (6/12). The slit-skin smear
bacilloscopy was negative in all cases.

The electroneuromyography patterns showed that 75.0% (9/
12) had at least 1 nerve eligible for biopsy, and 44.4% (4/9)
presented some histopathologic alterations suggestive of
leprosy, e.g, presence of endoneurial or epineurial infiltrate,
fibrosis, perineurial thickening, or endoneurial granuloma.
Only 1 case (11.1%; 1/9) presented positive bacilloscopy on
a peripheral nerve biopsy. The qPCR test on nerve biopsies
was positive in 88.9% (8/9).

Despite the diagnosis of leprosy neural relapse being essentially
clinical, according to such results, 8 cases were classified as
definitive (cases 1, 2, 4, 5, 6, 7, 9 and 11), 2 cases as probable

(cases 10 and 12), and 2 cases as possible (cases 3 and 8). These
patients were treated with a mensal single dose of rifampicin,
ofloxacin, and minocycline, during 24 months, with the excep-
tion of cases 8 and 11 who, because of documented bacterial
resistance, were treated with a mensal single dose of minocy-
cline, moxifloxacin, and clarithromycin, also during 24 months.

Discussion
Early diagnosis of suspected leprosy neuropathy, especially in
relapsed cases, is very challenging in clinical practice, espe-
cially because of the long disease incubation period and dif-
ficulty in making differential diagnoses with sequelae and
other conditions such as neuropathic pain. Patients report
variable insidious symptoms that need to be detailed and
evaluated in following up these cases. This context demon-
strates that neural relapse is underdiagnosed and causes severe
disabilities. Its prevalence is hidden, and this maintains the
disease transmission chain.

Considering that leprosy remains a public health problem,
development and implementation of new tools for detecting
M. leprae and its neural impairments is essential for ensuring

Table 2 Distribution of the electroneuromyographic
pattern and the most affected peripheral nerves
in cases of neural relapses in leprosy

N %

Electroneuromyographic pattern

Asymmetrical sensory and motor axonal
neuropathy with focal slowing of
conduction velocity

8 66.7

Asymmetrical sensory axonal neuropathy 2 16.7

Focal demyelinating mononeuropathy 1 8.3

Asymmetrical sensory and motor
demyelinating neuropathy

1 8.3

Total 12 100

Affected nerve

Sensory ulnar 15 19.6

Ulnar (elbow) 14 18.2

Sural 11 14.3

Superficial fibular 10 13.0

Common fibular 7 9.0

Superficial radial 7 9.0

Tibial 5 6.5

Sensory median 5 6.5

Motor median 3 3.9

Total 77 (6,4 nerve/
patient)

100
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early diagnosis and adequate treatment to prevent physical
disability and stigma.
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