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Abstract: Introduction: Severe recalcitrant Type 2 Leprosy reaction (ENL) is recalcitrant to conventional therapy & characterized by 

ulcerative necrotic skin lesions, known as Erythema Nodosum Necroticans and required long term systemic glucocorticoid therapy 

which leads to serious complications. To prevent serious side effects of ENL one should consider steroid sparing agents. Azathioprine is 

generally well tolerated and has a favourable therapeutic index compared with other traditional immunosuppressant. In our study, 

severe ENL patients recalcitrant to conventional therapy were successfully managed with Azathioprine monotherapy. Objective: To 

evaluate Azathioprine as a steroid sparing agent. To prevent serious side effects of Glucocorticoids and to prevent systemic 

complications of severe Type 2 leprosy reaction. Methods: Total 14 cases of severe recalcitrant T2R were enrolled in study. We started 

Azathioprine average 100 mg per day in all 14 patients for total period of 12 months along with oral. Prednisolone and anti leprosy 

treatment (MB Adult Pack). Clinical & laboratory evaluations were done at baseline (0), 3, 6, 9 & 12th month. Results: At the end of 12 

months, only one patient showed recurrence of ENL & remaining 13 patients (92.85%) were absolutely fine & they didn’t require any 

immunosuppressive. We found serious side effects of Glucocorticoids before treatment which were prevented at the completion of study, 

as early as at 6 months & serious necrotic skin lesions before treatment were healed with Azathioprine & Prednisolone combination. In 

our study we found 92.85% success rate in Azathioprine treatment in severe recalcitrant T2R. Conclusion: Azathioprine is a good 

adjuvant immunosuppressive drug in the control of recalcitrant Type 2 reactions, and especially as a GCS sparing agent with minimum 

side effects. 
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1. Introduction 
 

T2R is immune complex syndrome secondary to the 

presence of Leprosy bacilli and is observed mostly in LL 

with high bacillary index & rarely in BL. 
(1)

 Hospital based 

study from Nepal showed high incidence of ENL reaction in 

28.6% in LL & 7.5% in BL cases. 
(2)

 Other study from north 

India reported 47.4% in LL and 10.5% in BL cases. 
(3)

 

 

Skin lesion of T2R is known as ENL. Clinically it is 

characterized by crops of brightly erythematous slightly 

raised subcutaneous nodules or plaques of variable sizes, 

occur mostly on face, arm, thighs & flexors without changes 

in original skin lesions of leprosy.In severe form of T2R the 

skin lesions may become vesicular, pustular, bullous, 

gangrenous and break down, known as Erythema Nodosum 

Necroticans.T2R may be accompanying with neuritis, bone 

& joint pain, dactylitis, rhinitis, lymphadenitis, 

epididymoorchitis, fever & malaise. Histopatholgy of ENL 

shows dense neutrophilic infiltrate with existing lepromatous 

granuloma. Necrotic lesion shows changes of vesiculation 

and damage to collagen & elastic fibers. 
(1)

 
 

 

Mild form of ENL can be treated symptomatically with anti-

inflammatory agents and usually resolves 

spontaneously.Severe form of ENL requires systemic 

therapy to prevent permanent complications.Prednisolone 

and thalidomide have been traditionally used in treatment of 

severe ENL in absence of contraindications, as a second line 

of treatment with high dose of clofazimine. Clofazimine has 

been used for ENL for its unknown immune suppressive 

action but high dose is require for severe ENL. Clofazimine 

is associated with a cosmetically problematic deposition of 

pink-brown pigments in the skin and eyes that can take 

months to years to resolve after discontinuation of the drug. 

Severe ENL requires long term of high dose of 

glucocorticoid therapy which can cause serious 

complications.Thalidomide is the drug of choice for the 

management of ENL in response to Prednisolone. Currently 

severely restrict the use of thalidomide for its teratogenic 

effect & it should not be given to women of child-bearing 

age without reliable forms of birth control. 

 

Azathioprine is generally well tolerated and has a favorable 

therapeutic index compared with other traditional 

immunosuppressants. It has been utilized as a corticosteroid 

sparing agent and as monotherpy.
(4)

 

 

In our study we used Azathioprine because of its 

immunosuppressive effect as well as its effect on 

vasculitis
(5)

, the initial findings of histopathology of ENL. 

We present patients with severe ENL, recalcitrant to 

conventional therapy that was successfully treated with 

Azathioprine. 

 

2. Materials and Methods 
 

Total 14 out of 22 T2R patients(Pts) were selected.All 

baseline clinical & laboratory investigations were done.Skin 

Slit-Smear (SSS) was taken in each patient for BI 

calculation.In our study we continued MB adult Anti 

Leprosy Treatment (ALT) for total period of two years. 

  

We started Azathioprine in dose of 1-2 mg per kg, average 

100 mg per day in two divided doses from baseline to total 

12 months therapy. TMPT was avoided due to cost.We 

started Prednisolone 40-60 mg per day at baseline and 

gradually tapered according to clinical response. Clinical & 

laboratory evaluation were done at baseline (0), 3, 6, 9 & 

12
th

 month. 

 

Treatment Regimen: 
 

Continued MB ALT for total period of 2 years. 

 

Oral Prednisolone 40 to 60mg per day at baseline then 

tapered 5-10mg per week according to clinical response. 

Oral Azathioprine 100 mg per day in two divided doses at 
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baseline and continued up to 12 months. 
 

 

3. Results 
 

Table 1: Year wise distribution of T2R 
Year Total No of Patients of Leprosy BL LL T2R 

2008 28 7 10 8 

2009 25 6 5 4 

2010 23 4 4 3 

2011 22 2 12 7 

TOTAL 98 19 31 22 

 

Table 2: Type of leprosy 

Type of 

Leprosy (Out 

of 98 Leprosy 

Pts) 

Total No of 

Patients (Out 

of 98 Leprosy 

Pts) 

No of  

Patient With 

T2R(Out of 

98 Leprosy 

Pts) 

Percentage Of 

Patient With 

T2R(Out of 98 

Leprosy Pts) 

BL 19 4 4.08% 

LL 31 18 18.36% 

--- 40 22 55% 

 

Total 98 patients of leprosy attended skin OPD from 2008 to 

2011.T2R occurred in 4 patients (4.08%) of BL & 18 

patients (18.36%) of LL. 

 

Table 2: Age 

Age Group T2R 

0-10 - 

11-20 1 

21-30 14 

31-40 4 

41-50 2 

51-60 1 

>60 - 

 

 

Maximum number of patients were found between 21-30 

years of age group. 

 

Table 4: Sex 

Sex T2R 

Male 13 

Female 9 

 

In our study male more suffered than female. 

 

 

 

Table 5: Relation with duration of ALT &T2R 
Time Interval T2R IN BL T2R IN LL 

No Prior Treatment 1 4 

<3 Months - - 

3-6 Months 3 1 

7-12 Months 0 7 

13-24 Months 0 4 

>24 Months 0 2 

Total 4 18 

 

Total 5 pts 1 from BL & 4 from LL directly presented with 

T2R in skin OPD.T2R occurred in 7 patients after seven 

months of ALT. 

 

Table 6: Recurrent episodes (>4 episodes) 

  
BL(total 4 

pts of T2R) 

LL(total 18 

pts of T2R) 
TOTAL=22 

Recurrent Episodes (More 

than 4 episodes) 

2 pts out of 

4 

12 pts from 

18 

14 pts out of 

22 

 

Pattern of 

Skin Lesion 

ENL 1 2 3 

Ulceration & Necrosis 1 10 11 

 

Nerve 

Nerve Pain 1 2 3 

Nerve Tenderness 1 10 11 

Nerve Abscess - - 

  

14 pts out of 22 showed recalcitrant recurrence ENL were 

included in study group. 

 

Table 7: Systemic Complaints 

Complaints 

No of Patients 

inBL(2)(T2R) 

No of Patients in 

LL(12)(T2R) 

Fever 2 10 

Malaise 3 12 

Bone 

  -Arthralgia 3 12 

-Arthritis - - 

-Bone Pains - - 

-Dactylitis - - 

Peripheral Oedema 

 

3 

Lymphadenopathy 1 2 

Eye Involvement - - 

Nose(Rhinitis And - 1 

Epistaxis) 

  Epididymo-Orchitis - 1 

 

All 14 pts had history of systemic complaints.  

 

Table 8: Clinical Assessment T2R at 0,3,6,9 & 12months 

Parameters 
No. of Pts at 

„O‟ Baseline 

No. of Pts at 

„3‟ Months 

No. of Pts at 

„6‟ Months 

No. of Pts at 

„9‟ Months 

No. of Pts at 

„12‟ Months 

Recurrent Enl 14 8 2 2 1 

Skin Lesion 14 8 2 2 1 

Nerve Pain &Tenderness 14 8 4 - - 

Systemic Complaints 14 8 4 - - 

Requirement Of Steroids           

-60 mg 10 - - - - 

-40 Mg 4 4 2 - - 

-30 Mg - 3 1 1 - 

-10 Mg - 4 1 1 - 

AZATHIOPRINE(100 Mg) 14 14 14 14 0 
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Table 9: Clinical outcome (percentage) 

  
At 0 month At the end of 3 months At the end of 6 months At the end of 9 months At the end of 12 months 

No of Pts % No of Pts % No of Pts % No of Pts % No of Pts % 

Recurrent ENL 14 100 8 57.14 2 14.28 2 14.28 1 7.14 

No skin Lesions 0 0 6 42.85 12 85.71 12 85.71 13 92.85 

 

In our study we enrolled 14 out of 22 T2R cases of severe 

recalcitrant T2R.Clinical & laboratory evaluations were 

done including SSS at baseline (0), 3, 6, 9 & 12
th

 

months.Initially for early control of reaction we started GCS 

in form of Prednisolone 40 to 60 mg per day (according to 

skin lesion) along with Azathioprine.Azathioprine was given 

up to total 12 months along with Prednisolone and anti 

leprosy treatment (MB Adult Pack).Laboratory evaluation 

was done according to Azathioprine monitoring guidelines. 

At the end of 3 months, out of 14 patients, 6 patients 

(42.85%) showed no recurrence, remaining patients showed 

recurrence of skin lesions but less severe in nature & no 

necrotic ulceration seen in crops of ENL 

 

At the end, at 6 month evaluation we found 12 patients 

(85.71%) were managed successfully with Azathioprine and 

Prednisolone was tapered and discontinued.They didn‟t 

required GCS & didn‟t show any relapses and recurrence of 

ENL at the end of 6 month evaluation.Remaining 2 patients, 

in spite of Azathioprine, still developed recurrent ENL & 

they required additional dose of steroids even at 6 month of 

combination therapy. At the end of 9 months only 2 patients 

showed recurrence of ENL & required steroids. 

 

At the end of 12 months we stopped Azathioprine in all 

patients; only one patient showed recurrence of ENL & all 

13 patients (92.85%) were absolutely fine & they didn‟t 

require any immunosuppressive.We would like to screen this 

patient for other alternative management but unfortunately 

that patient was lost to follow up for further management. 

 

We found serious side effects of Glucocorticoids before 

treatment (fig-1a,2a) which were prevented at the 

completion of study, as early as at 6 months (fig-1b,2b) & 

serious necrotic skin lesions before treatment (fig-3a,4a) 

were healed (fig-3b,4b) with Azathioprine & Prednisolone 

combination. 

 

Discussion: 
 

Leprosy is an ancient infectious disease caused by 

Mycobacterium leprae that affects the skin and peripheral 

nerves.A wide clinical spectrum of disease exists, from the 

tuberculoid pole (associated with a vigorous Th1 response, 

relatively few bacilli, and limited well-defined lesions) to 

the lepromatous pole (associated with aggressive Th2 

response, many bacilli, and diffuse symmetric lesions) 
(1)

.According to WHO, the number of new cases detected 

during the year 2011, as reported by 105 countries, was 219 

075.The registered prevalence globally at the beginning of 

2012 was 181 941. 
(6)

  The underlying immunologic 

mechanisms for ENL remain unclear.Beginning with 

thepioneering work of Wemambu et al in 1969, ENL has 

traditionally been considered an immune complex–mediated 

phenomenon with an accompanying vasculitis.
(7,8,9)

 

However, high levels of TNF-a and interleukin-6 are 

consistently found in patients with more severe disease, 

which suggests that a cell-mediated immune response also 

plays a role. 
(10)

 

 

Over all the pathology of ENL is poorly understand 

involving immune complex deposition as well as a localized 

cell mediated immune response with vasculitis. 

 

Treatment of non-responsive ENL is challenging.Mild form 

of ENL can be treated symptomatically with anti-

inflammatory agents and usually resolves 

spontaneously.Severe form of ENL requires systemic 

therapy to prevent permanent complications.Prednisolone 

and high dose of clofazimine & thalidomide have been 

traditionally used in treatment of severe ENL in absence of 

contraindications. 
(11, 12)

 Infliximab
(13)

 and etanercept
(14)

 have 

been found useful, but they are expensive and their long 

term complications have not been assessed. Oral zinc,
(15)

 & 

methotrexate
(16)

 have also been found helpful but are far 

from ideal and have their own limitations. 

 

To keep in mind of serious complication of long term 

corticosteroids in T2R and teratogenicity of thalidomide as a 

dermatologist one should think of alternative 

immunosuppressive drugs in recalcitrant T2R.Azathioprine 

is generally well tolerated and has a favorable therapeutic 

index compared with other traditional immunosuppressants. 

It has been utilized as a corticosteroid sparing agent and as 

monotherpy. 
(4)

 

 

There are few reports on the use of Azathioprine in leprosy 

reactions.The only controlled study was carried out with 

Type 1 reactions, in which Azathioprine was used in an 8 

week course with Prednisolone, and was as effective in the 

reaction management as Prednisolone alone.
(17)

 In type 2 

reactions, 3 case descriptions reported a better control of 

reactions when Azathioprine was added to GCS therapy.
(18)

 

Also reported in the management of intractable T2R that 

don‟t response to Prednisolone and clofazimine. 
(19)

 The role 

of Azathioprine in preventing recurrence was reported by 

Verma et al. 
(20)

 Sandra et al reported Azathioprine as a 

steroid sparing agent in T2R in nine cases.
(21)

 

 

In our study we used Azathioprine because of its 

immunosuppressive effect as well as its effect on vasculitis 

which are initial findings of histopathology of ENL. 

 

In our study we enrolled 14 out of 22 T2R cases of severe 

recalcitrant T2R.Clinical & laboratory evaluations were 

done including SSS at baseline (0), 3, 6, 9 & 12
th

 

months.Initially for early control of reaction we started GCS 

in form of Prednisolone 40 to 60 mg per day(according to 

skin lesion) along with Azathioprine. Azathioprine was 

given up to total 12 months along with Prednisolone and anti 

leprosy treatment (MB Adult Pack). 

 

Over all at the end of completion of study we found 92.85% 

(13 patients) of success rate in Azathioprine treated 
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recalcitrant T2R.Only one patient showed recurrent ENL & 

unfortunately patient was lost to follow up for further 

management. 

 

We observed that prolonged maintenance dose of 

Prednisolone along with Azathioprine and subsequent very 

slow tapering of Prednisolone prevented serious side effects 

of Glucocorticoids and further relapses of ENL.All patients 

were better managed and more chronic complications of 

iritis, orchitis, arthritis and neuritis were prevented.Initial 

SSS (more than four) results fell to zero at the end of twelve 

months of treatment.The progression of neural damage was 

inhibited but there was no recovery of lost of neural 

functions. 

 

A TPMT value is recommended before introducing 

Azathioprine to avoid potentially fatal myelotoxicity.TPMT 

enzyme activity may also be useful to determine the initial 

dose. 
(4) 

Unfortunately we were unable to perform this test.In 

the evaluation of Azathioprine effectiveness, its late onset of 

action must still be taken into account. 

 

The most common side effects of Azathioprine are nausea, 

vomiting, diarrhea, fatigue, malaise usually occur within 

first 4 weeks of therapy.Hypotension, shock and even death 

are reported as a serious systemic hypersensitivity to 

Azathioprine.In our study none of patient showed any liver 

functions abnormalities.Only 3 patients had complaints of 

nausea after 1 week of Azathioprine therapy. 

 

From our study, we concluded that Azathioprine is a good 

adjuvant immunosuppressive drug in the control of 

recalcitrant Type 2 reactions, and especially as a GCS 

sparing agent with minimum side effects. As a dermatologist 

we should consider Azathioprine as a good alternative 

immunosuppressive drug in severe recalcitrant T2R.Still 

basic research work in pathogenesis of T2R is required 

because it is very important for development of more 

powerful drugs for control & prevention of recalcitrant T2R. 

 

References 
 

[1] Kar HK, Sharma P. Leprosy Reactions. In: Kar HK, 

editor. IAL Textbook of LEPROSY. 1
st
 ed. New Delhi: 

Jaypee Brothers Medical Publishers (p) LTD; 2010. P. 

269-89.  

[2] Jopling WH, McDougall AC. In: Handbook of Leprosy, 

5
th

 edn. New Delhi: CBS Publishers; 1996; 10-47.  

[3] Kumar B. Dogra S, Kaur I. Epidemiological 

characteristics of leprosy reactions; 15 years experience 

from North India. Int J Lepr Other Mycobact 

Dis2004;72:125-33.  

[4] Patel AA, Swerlick RA, McCall CO. Azathioprine in 

dermatology: the past, the present, and the future. 

Review. J Am Acad Dermatol, 2006; 55: 369–389.  

[5] Callen JP, Spencer LV, Burruss JB, Holtman J. 

Azathioprine. An effective, corticosteroid-sparing 

therapy for patients with recalcitrant cutaneous lupus 

erythematosus or with recalcitrant cutaneous 

leukocytoclastic vasculitis. Arch Dermatol 

1991;127:515-22.  

[6] World Health Organization (WHO). WHO weekly 

epidemiology record: global leprosy situation, 

beginning of 2012. 2012; 87:317-28. Available from 

http://www.who.int/wer/2012/wer8734/en/index.html  

[7] Wemambu SN, Turk JL, Waters MF, Rees RJ. 

Erythema nodosum leprosum: a clinical manifestation 

of the arthus phenomenon. Lancet 1969; 2:933–5.  

[8] Ridley MJ, Ridley DS. The immunopathology of 

erythema nodosum leprosum: the role of extravascular 

complexes. Lepr Rev 1983; 54:95–107.  

[9] Mabalay MC, Helwig EB, Tolentino JG. The 

histopathology and histochemistry of erythema 

nodosum leprosum. Int J Lepr, 1965; 33: 28–49.  

[10] Kahawita IP, Lockwood DN. Towards understanding 

the pathology of erythema nodosum leprosum. Trans R 

Soc Trop Med Hyg 2008; 102:329–37.  

[11] Van Veen NH, Lockwood DN, van Brakel WH, 

Ramirez J Jr., Richardus JH. Interventions for erythema 

nodosum leprosum. Cochrane Database Syst Rev 2009; 

CD006949.  

[12] Lockwood D. The management of erythema nodosum 

leprosum: current and future options. Lepr Rev, 1996; 

67:253–259.  

[13] Faber WR, Jensema AJ, Goldschmidt WF. Treatment of 

recurrent erythema nodosum leprosum with infliximab. 

N Engl J Med, 2006; 355: 739.  

[14] Ramien ML, Wong A, Keystone JS. Severe refractory 

erythema nodosum leprosum successfully treated with 

the tumor necrosis factor inhibitor etanercept. Clin 

Infect Dis, 2011; 52: e133–e135.  

[15] Mahajan PM, Jadhav VH, Pakti AH et al. Oral Zinc 

therapy in recurrent erythema nodosum leprosum: a 

clinical study. Indian J Lepr, 1994; 66: 51–57.  

[16] Kar BR, Babu R. Methotrexate in resistant ENL. Int J 

Lepr Other Mycobact Dis, 2004; 72: 480–482.  

[17] Marlowe SNS, Hawksworth RA, Butlin CR et al. 

Clinical outcomes in a randomized controlled study 

comparing azathioprine and prednisolone versus 

prednisolone alone in the treatment of severe leprosy 

Type 1 reactions in Nepal. Tran R Soc Tropl Med Hyg, 

2004; 98: 602–609. 

[18] Mahajan VK, Sharma NL, Sharma RC, Sharma A. 

Pulse dexamethasone, oral steroids and azathioprine in 

the management of erythema nodosum leprosum. Lepr 

Rev, 2003; 74: 171–174.  

[19] Athreya SP. Azathioprine in controlling type 2 reactions 

in leprosy: a case report. Lepr Rev, 2007; 78: 290–292.  

[20] Verma KK, Srivastava P, Minz A, Verma K. Role of 

azathioprine in preventing recurrences in a patient of 

recurrent erythema nodosum leprosum. Lepr Rev, 2006; 

77: 225–229.  

[21] Sandra Maria et al Azathioprine as a steroid sparing 

agent in Leprosy Type 2 reactions: Report of nine cases. 

Lepr Rev, 2011; 82: 304-309.  

Paper ID: SUB153490 1888



International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Index Copernicus Value (2013): 6.14 | Impact Factor (2013): 4.438 

Volume 4 Issue 4, April 2015 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

 
Moon-face side effect of long term glucocorticoid before 

study 

 
Resolved moon face at the end of study 

 
“moon face”after long term side effect of  steroid 
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