
C A S E R E P O RT

Beneficial Effect of Minocycline as Additional
Treatment to Prednisone for Pustular Erythema
Nodosum Leprosum
Hendra Gunawan , Yogi Faldian , Reti Hindritiani

Department of Dermatology and Venereology, Faculty of Medicine, Universitas Padjadjaran - Dr. Hasan Sadikin Hospital, Bandung, West Java,
Indonesia

Correspondence: Hendra Gunawan, Department of Dermatology and Venereology, Faculty of Medicine, Universitas Padjadjaran - Dr. Hasan Sadikin
Hospital, Jl. Pasteur 38, Bandung, West Java, Indonesia, 40161, Tel/Fax +62 222032426 ext 3449, Email h.gunawan2016@unpad.ac.id

Introduction: Pustular erythema nodosum leprosum (ENL) is an atypical manifestation associated with chronic ENL. The use of
corticosteroid alone might not be sufficient for this condition, and addition of another anti-inflammatory drug is often necessary.
Minocycline is a tetracycline antibiotic with anti-neutrophilic properties, which may accelerate the treatment of pustular ENL. This
case report aimed to elaborate on the beneficial effect of minocycline for pustular ENL.
Case: We report a case of pustular ENL in a 23-year-old male who had been released from treatment (RFT) of lepromatous leprosy
(LL). The patient had been on prednisone for six months as treatment for ENL. The condition recurred when prednisone was tapered to
10 mg daily. Eventually, pustules developed on the erythematous nodules, and the lesions did not improve despite seven weeks of
treatment with 40–60 mg prednisone. Later, 100 mg minocycline once daily was given in addition to 60 mg prednisone once daily and
improvement was rapidly observed on the ninth day after minocycline administration. This condition was sustained for four weeks
with prednisone tapering, and no side effects were reported during the treatment.
Discussion: Minocycline is an antibiotic with anti-inflammatory properties. Only a few studies have been conducted regarding the use of
minocycline in chronic ENL, but there was no reported case of minocycline use for pustular ENL in RFT patient. The addition of minocycline
to prednisone may accelerate the improvement of pustular ENL. We observed an improvement after the ninth day of minocycline adminis-
tration compared to seven weeks of prednisone monotherapy. No new ENL lesions occurred during four weeks of minocycline administration
therapy.
Conclusion: Pustular ENL is an atypical manifestation of chronic ENL, and the addition of minocycline to prednisone may accelerate
its therapeutic effect on the patient.
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Introduction
Leprosy reactions are episodes of acute or subacute inflammation, which interrupt the relatively uneventful typical
chronic course of leprosy,1,2 and may occur before, during, or after leprosy treatment course (released from treatment or
RFT).1 Leprosy reaction is classified into two type, which are type 1 (reversal reaction) and type 2 reaction (erythema
nodosum leprosum or ENL).1,3,4 ENL often occurs in lepromatous leprosy (LL) or borderline lepromatous (BL) patients.1

The clinical manifestation of ENL commonly presents as a crop of painful erythematous nodules.5 Less commonly, it
may present as vesicle, bullae, ulcerations, erythema multiforme-like lesions, and pustules.1,5–7 ENL with pustular
lesions is a sign of severe ENL,8 and is associated with chronic ENL.9 This condition may require a combination of
corticosteroids with either thalidomide or clofazimine.8 However, these drugs often cannot be administered because,
apart from their side effects, they are also not available in some countries. In Indonesia, thalidomide is not authorized and
clofazimine is only available as multidrug treatments (MDT) pack. Therefore, alternative anti-inflammatory drugs are
needed to be combined with corticosteroids for the treatment of pustular ENL.
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Minocycline is a second-generation, semi-synthetic tetracycline antibiotic,10 and because of its antimicrobial activity,
it has been used as an alternative drug for leprosy.11,12 This drug has been reported to exert various biological actions in
addition to its antimicrobial activity, including analgesic and anti-inflammatory properties.10 Due to its anti-inflammatory
property, minocycline can be combined with corticosteroids for the treatment of ENL, yet there are only a limited number
of studies regarding the use of corticosteroid and minocycline for chronic ENL.13,14 A recent study has shown the
effectiveness of minocycline for chronic ENL,13 but no case of minocycline use in an RFT patient with pustular ENL has
been reported. This case report aimed to show the beneficial effect of additional minocycline to prednisone for pustular
ENL treatment.

Case Report
A 23-year-old male, with a history of LL who had been RFT, came to the emergency department with a chief complaint
of painful red bumps accompanied by purulent blisters on both arms, hands, legs, and feet. He also complained of fever,
joint, and body ache, rendering him to not be able to move properly. The patient had been diagnosed with leprosy in the
past 17 months before admission and had finished the multibacillary leprosy treatment course with MDT multibacillary
(MDT-MB). He had a history of ENL without pustules for seven months before admission and was treated with
prednisone. A 40 mg prednisone was initially given, and the dose was tapered according to the World Health
Organization (WHO) guideline. However, the lesions consistently recurred when prednisone was tapered at 10 mg
daily, and did not experience complete remission for six months. The first pustules were discovered a month before
admission. Skin biopsy was conducted for both histopathology examination and drug resistance test. Histopathology
examination from pustular lesion revealed thinning of the epidermis with a massive number of foam cells deposition in
the dermis. There was no RpoB and FolP gene mutation, indicating no rifampicin and dapsone resistance. He was
diagnosed with pustular ENL and received 40 mg a day prednisone, but there was no improvement despite five weeks of
treatment. Instead, the ENL worsened as pustules kept appearing, accompanied by systemic symptoms such as fever,
severe arthralgia, and myalgia. Because of the severity of the symptoms, he came to the emergency department afterward
and was hospitalized.

The patient admitted that he was in psychological distress due to his condition. Physical examination showed
pendulous earlobes, moon face, and gynecomastia. There were pustules on the center of erythematous nodules on the
extremities (Figure 1A–C), erythematous nodules, and shallow ulcers (Figure 1D). Neurological examination revealed
that both ulnar nerves were enlarged and rubbery, without tenderness. There was hypesthesia of the skin lesions on both
arms, hands, legs, and feet, without gloves and stockings anesthesia. On slit-skin smear, mean bacterial index (BI) and

Figure 1 Pustules on upper extremities (A–C). Pustules, erythematous nodules and shallow ulcers on right lower arm (D).
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morphological index (MI) were 6+ and 0, respectively. Direct microscopic examination of the pus with Ziehl-Neelsen
(ZN) staining revealed acid-fast bacilli (AFB) (Figure 2A), and Gram staining revealed no bacteria (Figure 2B). Upon
hospitalization, the patient was initially treated with 60 mg prednisone once daily. After three days of prednisone
administration, no clinical improvement was observed. Therefore, we substitute the prednisone with intravenous
dexamethasone 10 mg once daily. Despite the administration of intravenous dexamethasone, new pustules still appeared.
Therefore, oral minocycline 100 mg once daily was administered in addition to the intravenous dexamethasone on the
seventh day of hospitalization. After a day of minocycline administration, no new pustule was observed. The patient was
discharged on the ninth day of hospitalization, and treatment was continued with prednisone 60 mg once daily and
minocycline 100 mg once daily.

At a 7-day follow-up after hospitalization in the outpatient clinic, the patient showed a significant improvement as the
arthralgia and myalgia almost entirely subsided, and no new skin lesion was identified. The minocycline dose was
sustained for four weeks, while the prednisone was able to be tapered without any recurring lesions (Figure 3A–D).

Figure 2 Direct microscopical examination, taken from pustules: with ZN staining, notice the AFB is contained within the pus, marked by yellow arrows (A); and with Gram
staining, there are only polymorphonuclear cells without bacteria are found (B).

Figure 3 Skin lesion after the ninth day of minocycline and prednisone combination. Pustules had subsided, leaving hemorrhagic crusts and hyperpigmented macules. There
was no new lesion observed on this state (A-–D).
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There were no adverse effects such as gastrointestinal disorders and skin discoloration during minocycline and
prednisone treatment. As the pustules no longer recurred, the minocycline was discontinued while the prednisone was
continued at 30 mg a day and tapered according to WHO guideline.

Discussion
During the chronic course of leprosy, there is a period of acute inflammation called leprosy reaction.1 ENL is a type 3
hypersensitivity reaction as described in Coombs and Gell’s classification.1 The risk factors for ENL are LL,2 receiving
the anti-leprosy drug, BI of more than 4+, age younger than 40 years, recurrent infection, as well as physical and
psychological stress.1,15 In this case report, the patient was receiving MDT-MB, with a BI of 6+, aged younger than 40
years, and was under psychological stress. Those might be the risk factors for ENL in this patient.

ENL is often described as a neutrophilic immune-complex mediated condition. The clinical manifestation may be in the
form of corps of evanescent papule and nodules, which are often accompanied by constitutional symptoms.1 The atypical form
of ENL are vesicles, bullae, ulcerations, erythema multiforme-like lesions, and pustules.1,5–7 Pustular ENL is a sign of severe
ENL,8 which often occur in chronic ENL.9 Chronic ENL is an episode of continuous ENL lasting for more than six months,
while acute ENL is one episode of ENL lasting for less than six months, characterized by a steady decrease on steroid tapering
without recurrence. Patients with the chronic course are 3.2 times more likely to develop severe ENL than acute ENL.9 In this
case report, the patient had a history of ENLwithout remission episodes for more than six months, which is in accordance with
chronic ENL. This condition was worsened by development of pustular lesions along with fever, body aches, and arthritis.
Thus, the diagnosis of pustular ENL was established.

Pustular ENL might respond well to the combination of prednisone and thalidomide as reported by Sirka et al.16

However, thalidomide is unavailable in Indonesia. Another alternative is clofazimine, which is commonly used for
chronic recurrent ENL, but the use of clofazimine for pustular ENL have not yet been reported. Moreover, clofazimine is
mostly unavailable apart from MDT blister packs while it should be administered in high doses for management of ENL,
making this drug virtually inaccessible. Other agents such as pentoxifylline, azathioprine, and methotrexate had also been
used for chronic ENL with various results,8 but there is no case report or study regarding their use for pustular ENL. In
this case report, we use a combination of minocycline and corticosteroids as treatment of pustular ENL.

Minocycline, a second-generation tetracycline analogue, has been known to suppress neutrophilic chemotaxis in vitro that has
been associated to its anti-inflammatory properties.17,18 It also exhibit various anti-inflammatory mechanisms by inhibiting
inflammatory enzymes such as inducible nitric oxide synthase (iNOS), matrix metalloproteinase (MMP), cyclooxygenase-2
(COX-2), and prostaglandin A2, (PLA2). It inhibits the activity the inflammatory cells such as neutrophil, monocytes, T-cells, as
well as preventing reactive oxygen species formation. These mechanisms contribute to the prevention of tissue injury induced by
inflammation.10 Different studies have also evaluated its effectiveness in cutaneous inflammation,19 such as bullous and
neutrophilic dermatoses.20 It has also been reported to show neuroprotective properties and alleviate neuropathic pain.10,21

Minocycline was first studied in a clinical trial for leprosy by Gelber et al12 in 1992 and later by Fajardo et al11 in 1995 because of
the rising concern of rifampicin resistance in leprosy patients.11,12 Recently, the use of minocycline in leprosy reactions such as
ENL has been studied, but the number remains limited.13,14 Anti-inflammatory and antibacterial properties in minocycline are
thought to be the primary mechanism of minocycline in treating ENL. It is also hypothesized that, in addition to possess a strong
bactericidal effect againstMycobacterium leprae (M. leprae), minocycline can also prevent ENL by treating remote concomitant
bacterial infections.14 A randomized controlled trial by Hanumanthu et al13 demonstrated that minocycline exhibited significant
and faster control of ENL compared to clofazimine. In terms of side effects, minocycline has fewer adverse events than
clofazimine,13 is generally well-tolerated by patients,22 and safer for extended period of use due to its minimum side effects.14

Themost common side effects ofminocycline aremild gastrointestinal disorders and blue-grey skin pigmentation.10,14,22 A study
described that, on an extended time, minocycline might induce skin pigmentation in 14.8% of patients.22 Meanwhile, another
study also reported that clofazimine, which was also used for treating ENL, induced skin pigmentation in 94% of patients.23

Despite being temporary in nature, those skin pigmentation may affect the patient’s compliance in prolonged use.
We observed ineffective prednisone monotherapy in our patient. He had received prednisone for more than a month,

but the pustules still recurred. Moreover, the symptoms had worsened to the point that the patient had to be hospitalized.
After the addition of minocycline to the corticosteroid treatment, a rapid improvement was observed. In this case, the
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rationale for minocycline use is based on pustular lesions of ENL and minocycline’s suppression effect on neutrophilic
chemotaxis. During the four weeks of minocycline administration, we did not observe any new ENL lesions, and the
prednisone was able to be tapered. There were also no adverse events reported during the treatment.

There was only one case report by Dave et al15 describing minocycline use for pustular ENL.15 They reported a drug-
resistant leprosy patient initially treated with ofloxacin as a substitute for rifampicin. After ofloxacin administration, the
patient developed pustules on the face, trunk, and limbs. As ofloxacin is thought to trigger the patient’s reaction, they
switched ofloxacin with minocycline as a leprosy drug and the patient showed improvement afterward. In our case report,
the patient was RFT, and there was no indication of drug resistance as there was no RpoB and FolP mutation. This
implies that minocycline is still beneficial in pustular ENL without active leprosy infection. However, minocycline might
also cause ENL, as described by Travassos et al24 in 2012, which ENL was developed after the patient took minocycline
for six weeks. The patient had a history of leprosy with a non-compliance treatment and had not yet finished her leprosy
treatment.24 The exact mechanism of this occurrence was not explained. Nonetheless, unlike in our case, minocycline
was combined with prednisone for pustular ENL in an RFT patient and gave an excellent result.

The limitation of this case report might be the shorter duration of minocycline administration. For minocycline to give
a sustained remission on chronic ENL, we should have continued the drug for at least three months, as described by
Narang et al14 and Hanumanthu et al13 in their studies. The high bacillary load in this patient should also be taken into
account for further prevention of recurrence as fragmentation of M. leprae can induce ENL. Several studies adminis-
tering immunotherapy with Mycobacterium indicus pranii (MIP) or Bacillus Calmette–Guérin (BCG) vaccines demon-
strated acceleration of bacterial clearance, along with decrease in B cells recruitment,25 and eventually decreases in
frequency and severity of ENL.25–28 Nevertheless, in a limited-resources setting without the availability of all anti-
reaction drugs for pustular ENL, minocycline has been proved to be beneficial and can be used as an alternative for an
additional drug to prednisone. This case report demonstrated that the therapeutic effect might be achieved immediately
after adding minocycline to corticosteroid. Although further study with a larger number of subjects is necessary,
minocycline is a promising option the treatment of pustular ENL.

Conclusion
Pustular lesion in ENL is an uncommon form of ENL and is criteria for severe ENL. Minocycline is known to have anti-
inflammatory, neuroprotective, and analgesic properties that may be beneficial for pustular ENL treatment.
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