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Until now, leprosy remains a problem and challenge in 
the world because it can cause disability and morbidity 
in affected individuals, including problems due to the 
emergence of type 2 lepra reaction or erythema nodosum 
leprosum (ENL). The clinical picture of ENL can appear 
in an atypical and severe form, called ENL necroticans 
(ENN), which becomes a problem in diagnosis and ther-
apy. We report a 17-year-old female with lepromatous 
leprosy and ENN who received therapy in the form of a 
combination of steroids and methotrexate. Four months 

after consuming this therapy, the ulcers on the patient’s 
body improved, leaving atrophic and hypertrophic scars. 
ENN’s unusual clinical presentation poses diagnostic 
difficulties in that its appearance does not follow the 
typical patterns, making it challenging to identify cor-
rectly. Furthermore, managing cases of ENN may neces-
sitate supplementary treatment beyond steroids alone.
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SUMMARY

n	 INTRODUCTION

Leprosy is a chronic granulomatous infectious 
disease caused by Mycobacterium leprae that can 

lead to various clinical manifestations [1]. This dis-
ease remains a significant challenge, especially for 
developing and underdeveloped countries, as it 
can result in disability and morbidity for affected 
individuals, which impacts their quality of life. 
Another important issue that arises from this dis-
ease is the occurrence of leprosy reactions [2]. 
These are defined as acute inflammatory episodes 
which complicate the course of leprosy. Leprosy 
reactions can be classified into type 1 or reversal 

reaction, type 2 or erythema nodosum leprosum 
(ENL), and Lucio’s phenomenon [3]. ENL itself has 
been reported to occur in 15.4% of patients with 
lepromatous leprosy and 4.1% of patients with 
borderline lepromatous leprosy. In Brazil, the re-
ported prevalence of ENL is 25%, while in India, 
the prevalence reaches 49.4% among patients with 
lepromatous leprosy [4, 5].
ENL is mediated by type III hypersensitivity reac-
tions, which can occur before, during or after the 
initiation of anti-leprosy therapy [5]. The classic 
clinical manifestation of ENL is the presence of 
painful subcutaneous nodules accompanied by 
constitutional symptoms (fever, malaise, arthral-
gia and myalgia) as well as neuritis, uveitis, orchi-
tis or involvement of other organ systems [5]. 
Atypical skin lesions of ENL can present as pustu-
lar, hemorrhagic, and erythema multiforme-like 
lesions, as well as the more severe form of necrotic 
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ulcerative lesions or ENL necroticans [6]. The pres-
ence of these atypical forms of ENL poses new 
challenges in diagnosis and treatment, particularly 
when the atypical presentation is the initial mani-
festation of leprosy [3]. 
We report a case of a 17-year-old female with ENL 
necroticans in lepromatous leprosy and grade 2 
disability who was undergoing multidrug therapy 
(MDT). This case report aims to provide an illus-
tration of an atypical form of ENL skin lesions, 
thereby improving clinician knowledge and allow-
ing early identification of this entity. 

n	 CASE ILLUSTRATION

A 17-year-old female, who had been diagnosed 
with lepromatous leprosy and received multibacil-
lary (MB) multidrug therapy (MDT), came to the 
Dermatology and Venereology outpatient clinic of 
Dr. Sardjito General Hospital in Yogyakarta, Indo-
nesia, complaining of ulcers on her body, both 
arms, and both legs. Three months after being di-
agnosed with leprosy and started consuming 
MDT, she complained of the emergence of painful 
red nodules on the extremities, which were diag-
nosed as ENL and treated with oral methylpredni-

solone (MP) 32 mg for two weeks and tapered 
down to 24 mg for another two weeks. When the 
MP was tapered down, the nodules developed into 
painful ulcers. In addition, the patient also experi-
enced symptoms such as fever, joint pain, and fa-
tigue.
On physical examination, the patient’s tempera-
ture was 38.7 °C and enlarged cervical lymph 
nodes were palpated. On skin examination, mul-
tiple ulcers with necrotic tissue bases were found, 
covered with thick black crusts of varying sizes 
scattered on the ears, arms, trunk, and legs (Figure 
1A). Enlargement of the right and left common 
peroneal nerves was found, which was painful in 
palpation. Based on the physical examination, the 
differential diagnosis was ENL necroticans and 
Lucio’s Phenomenon in a patient with leproma-
tous leprosy. Laboratory examination showed 
leucocytosis with predominance of neutrophils. 
Slit skin smear from ear lobe and the skin lesion 
showed acid fast bacilli (AFB) with bacteriological 
index 5+ and morphological index 50%. Human 
immunodeficiency virus (HIV) and Hepatitis B 
tests revealed non-reactive. The swab examina-
tion from the base of the ulcers demonstrated no 
bacterial or fungal growth. Histopathology exam-

Figure 1 - (A) Ulcers with necrotic tissue bases, covered with thick black crusts of varying sizes, multiple, scat-
tered (B) Hyperpigmented hypertrophic scars at the site of healed ulcer.



250 A. Alfieri, S.T. Dewi, A.S. Siswati, et al.

ination demonstrated inflammatory cells with a 
predominance of foamy macrophages and very 
few lymphocytes forming granulomas in the peri-
appendages and perivascular areas. In the subcu-
taneous tissue, granulomas consisting of foamy 
macrophages were evident. Many blood vessels 
were found with extravasation of erythrocytes 
and fibrinoid necrosis (Figure 2A). The Fite-Fara-
co staining revealed scattered acid-fast bacilli 
with a few globi, and some were in the endotheli-
al lumen, equal to a bacteriological index of 6+ 
(Figure 2B).
Based on the anamnesis, physical examination, 
and supporting examinations, the patient was di-
agnosed with lepromatous leprosy with ENL ne-
croticans and continued for MB-MDT, as well as 
received an additional oral MP 32 mg for two 
weeks. During the two-week follow-up examina-
tion, there was no improvement, and MP 32 mg 
was continued for another two weeks. On the next 
follow-up, moon face and weight gain were evi-
dent. Therefore, MP was tapered down to 24 mg, 
and the patient also received a steroid-sparing 
agent, oral methotrexate 10 mg, for the next two 
weeks. After receiving this regimen, no new le-
sions were found, and the regimen was continued 
for another two weeks, from which ulcers started 
to dry out. Four months after consuming this ther-

apy and tapering down the MP to 4 mg, the ulcers 
on the patient’s body improved, leaving hyper-
trophic scars (Figure 1B).

n	 DISCUSSION

Leprosy type II reaction or erythema nodosum lep-
rosum (ENL) is a type III hypersensitivity reaction 
involving antigens, antibodies, and complements, 
although the exact pathomechanism is still poorly 
understood. Neutrophils have been reported to 
play an important role in the occurrence of ENL. 
This is evidenced by neutrophil infiltration on his-
topathological examination, especially during the 
acute phase [7]. Increased cytokines such as TNF-α 
and IFN-γ have also been reported to occur in ENL 
cases. In addition, other proinflammatory cy-
tokines such as IL-1β, IL-4, IL-6, IL-8, IL-10, IL-12, 
and cytokine receptors such as sIL2R and sIL6R 
also play a role in the occurrence of ENL. These 
suggest that the use of inhibitors for these mole-
cules may be useful in clinical settings [8].
Several risk factors have been reported for the oc-
currence of ENL, including patients with leproma-
tous leprosy (LL) type, high bacterial index, preg-
nancy, breastfeeding, stress, puberty, infection, 
vaccination, HIV, patients with malaria, and pa-
tients with tuberculosis [9]. In our case, the patient 

Figure 2 - (A) Hematoxylin & Eosin staining showed inflammatory cells in periappendages and perivascular, with a 
predominance of foamy macrophages and very few lymphocytes, forming granulomas. In subcutaneous tissue, 
there were also granulomas consisting of foamy macrophages. Many blood vessels were found with extravasa-
tion of erythrocytes and fibrinoid necrosis; (B) Fite-Faraco staning showed scattered acid-fast bacilli with some 
formed globus, and some were in the endothelial lumen.
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was diagnosed with LL based on the clinical exam-
ination, histopathological examination, and slit 
skin smear examination. Additionally, the patient 
was 17 years old at the time of diagnosis, which is 
still within the age range of puberty. Therefore, our 
patient had multiple risk factors for the occurrence 
of ENL.
ENL necroticans (ENN) is a severe clinical mani-
festation of ENL, which is a rare condition report-
ed in only 8% of patients with ENL which can be 
characterized by vesicular, bullous or pustular le-
sions that necrosis and develop into ulcers [2, 10]. 
This condition was first reported by Verma and 
Pandhi in 1993 in India and could mimic other dis-
eases, for example, Sweet’s syndrome, cutaneous 
vasculitis, systemic-onset juvenile idiopathic ar-
thritis, leishmaniasis, or even malignant syphilis 
[11-16]. ENN usually occurs in cases of borderline 
lepromatous leprosy (BL) and lepromatous lepro-
sy (LL), particularly when patients initiate MDT. 
The main complaints are painful ulcers, accompa-
nied by constitutional symptoms, involvement of 
other organs, and neuritis [11]. Consistently, our 
patient had classic manifestations of ENN, consist-
ing of painful ulcers in the ENL lesions, fever, en-
largement of cervical lymph nodes, and neuritis of 
the right and left common peroneal nerves. 
Based on a literature search via PubMed with the 
keywords “erythema”, “nodosum”, “leprosum”, 
and “necrotic” in the last ten years, eleven case re-
ports regarding ENN were found, from which one 
of them was excluded due to missing full paper 

(Table 1). Based on the case reports, ENN occurred 
more frequently in males (70%) with an average 
age of 35.3 years. Seven cases (70%) of ENN were 
reported to occur in the lepromatous leprosy (LL) 
type, 2 cases in the borderline lepromatous (BL) 
type (20%), and one case did not clearly mention 
the leprosy type. In most cases (60%), the bacterial 
index was found to be ≥3+. In four cases (40%), 
ENN was diagnosed before the patients started 
MDT, and in two cases (20%), ENN was diagnosed 
after the patients started MDT.
Lucio’s Phenomenon (LP) is the main differential 
diagnosis of ENN since it can also present with 
vasculonecrotic reactions [27]. LP usually occurs in 
cases of untreated or inadequately of non-nodular 
treated LL cases and most commonly develops be-
tween one to three years after the first manifesta-
tion of leprosy. The early sign of LP is the presence 
of painful erythematous patches or plaques in the 
extremities, which evolve into geometric or jag-
ged-edge necrotic ulcers with a depth between 0.5 
and 1 cm. However, no constitutional symptoms, 
involvement of other organs, and neuritis are 
found in LP [28].
The management of ENN is similar to that of clas-
sic ENL cases, with the main goals of controlling 
inflammation, reducing pain, and preventing se-
vere disabilities. Corticosteroids, such as pred-
nisone, are the first-line therapy for ENL because 
they can precisely control inflammation and pain. 
A high dose of prednisone is usually required, fol-
lowed by a slow tapering according to the patient’s 

Table 1 - Reported cases of erythema nodosum leprosum necroticans.

Study Gender Age
Leprosy

Type
BI Time of ENN diagnosis

Maulida et al., 2023 [18] Male 45 LL 3+ Before started MDT

Góes et al., 2022 [19] Male 32 N/A 3+ After started MDT

Kaushik et al., 2020 [20] Male 18 LL 6+ N/A

Panigrahi et al., 2020 [21] Male 45 BL 5+ Before started MDT

Bhattacharjee et al., 2019 [13] Male 30 LL N/A N/A

Sirka et al., 2017 [22] Female 24 LL 4+ After started MDT

Pandhi and Kulhari, 2017 [23] Female 14 LL N/A Before started MDT

Mehta et al., 2016 [24] Male 27 LL N/A N/A

Barman et al., 2015 [25] Male 58 LL N/A N/A

Mahajan et al., 2014 [26] Female 60 BL 6+ Before started MDT

LL = Lepromatous Leprosy, BL = Borderline Lepromatous Leprosy, N/A = Not Available.
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clinical condition. However, steroids often cause 
side effects when used continuously, so their use 
must be closely monitored [10]. In addition to ster-
oids, thalidomide has been reported as an effective 
alternative therapy for ENL. Thalidomide can pro-
vide a rapid anti-inflammatory effect by inhibiting 
TNF-α protein synthesis. Currently, the adminis-
tration of thalidomide is recommended for men 
and postmenopausal women because it has terato-
genic effects when given to childbearing-age wom-
en, but it’s not available yet at our center [29, 30]. 
Methotrexate (MTX) can be used in patients who 
are unresponsive to the use of corticosteroids and 
thalidomide as a steroid-sparing agent [31]. It was 
also reported that MTX had good outcomes, espe-
cially for patients who had severe complications 
from leprosy. While the exact mechanism of action 
of MTX in ENL is currently unclear, it is widely 
recognized that MTX acts on inflammatory cy-
tokines, such as TNF-a, IL-1, and IL-6, which con-
tribute to the pathogenesis of ENL [32]. Neverthe-
less, it was reported that the outcome of MTX use 
was only evident after 8-12 weeks of use [33]. In 
this case, the addition of methotrexate was consid-
ered because the patient had already experienced 
side effects from the use of steroids, such as weight 
gain and moon face. Several studies have reported 
alternative therapies for ENL, such as clofazimine, 
pentoxifylline, cyclosporine, azathioprine, etaner-
cept, colchicine, chloroquine, minocycline, and 
zinc. However, the efficacies of these drugs were 
still varied [10, 34].

n	 CONCLUSIONS

Erythema nodosum leprosum necroticans (ENN) 
is an uncommon, atypical manifestation of type 2 
lepra reaction. It can occur before, during, or after 
someone has undergone treatment for leprosy. 
ENN’s unusual clinical presentation poses diag-
nostic difficulties that its appearance does not fol-
low the typical patterns, making it challenging to 
identify correctly. Furthermore, managing cases of 
ENN may necessitate supplementary treatment 
beyond steroids alone. 
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