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Summary Erythema nodosum leprosum (ENL), or type 2 leprosy reactions are an 
important complication of multibaciUary leprosy. The AMFES cohort includes 300 

new multibacillary cases that have been followed for up to 10 years from the start of 
treatment, in central Ethiopia. Sixteen (5 .3%) patients had ENL reactions. The 

incidence of ENL was maximal in the second and third years after the start of 

treatment, reaching 6.9 episodes per 1 00 person years at risk. Factors associated with 

being lepromatous [LL classification and a high bacillary index (BI)] gave an 
increased risk of developing ENL; in the univariate analysis, LL classification gave 

a relative risk of 3 .6 (95% CI 1 .3- 1 0) and a BI of 6 gave a relative risk of 8 .6 (95% CI 
2 .3-32) for the development of ENL. HIV co-infection was found to be a risk factor 
in this cohort, but as the numbers involved are small (only two mv positive patients 

had ENL), this finding must be confirmed in larger studies. Ten of the 16 cases had 
recurrent episodes and five had at least five episodes occurring over a period of more 
than 2 years. The management and prognosis of ENL reactions are discussed. 

While erythema nodosum leprosum (ENL) reactions, sometimes known as type 2 reactions, 
are the most serious immunological complications affecting patients with multibacillary 
(MB) leprosy, very little has been published on the epidemiology of the condition. 1 This may 
be partly because ENL reactions tend to occur some years after the start of multi-drug therapy 
(MDT) and few studies have involved a long enough follow-up period. Many studies are 
hospital based and may be expected to find higher rates of reaction than programme-based 
studies . There is evidence, however, of a wide variation in the frequency of ENL in different 
parts of the world, with 3 1 %  of MB cases affected in Brazil,2 1 9% in Nepal,3 1 2% in 
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Thailand4 and 5% i n  a previous report from Ethiopia.5 The most important risk factor seems 
to be a high bacillary load,3 with LL cases having a higher incidence than BL cases; the 
condition does not occur in paucibacillary, lepromin positive or smear negative leprosy. 

ENL reactions were not reported in HIV-positive individuals until recently and it had 

been suggested that HIV infection may decrease the risk of this complication.6 Case reports of 
ENL in HIV -positive patients have, however, started to appear?·s 

The pathological basis of ENL is considered to be related to circulating immune 
complexes and the clinical and histological features resemble serum sickness.9 In addition 
to the typical skin lesions, which may rarely ulcerate, a variety of systemic complications 
have been described, such as orchitis, iridocyclitis, arthritis and nephritis . l O  Nerve damage 
may also occurY 

Materials and methods 

In all, 660 patients were enrolled in the ALERT MDT Field Evaluation �tudy (AMFES) 
between March 1 988 and March 1 993 .  Ten patients were excluded, either because the 
diagnosis was changed or the enrolment procedures were incorrectly followed. A further 56 
patients, who were relapses after dapsone monotherapy, are not included in this review. Of 
594 new cases 300 were MB cases and form the current study population. 

Cases were classified as MB if they were classified clinically as BB,  BL or LL in the 
Ridley-Jopling classification. In addition, BT patients were classified as MB if they had a 
positive skin smear at any site, although three BT patients with a bacillary index (BI) of 1 
were treated as paucibacillary cases in the first year of the study, under earlier guidelines. BT 
patients with many skin lesions were not classified as MB if their smears were negative. Skin 
smears were reported for all cases except one MB and 13 PB patients. 

Patients were reviewed regularly by field supervisors and the diagnosis of ENL was made 
on clinical grounds only. Patients were seen on a monthly basis during MDT, and then every 6 
months after completion of treatment. Those who did not attend for examination were 
actively sought, by a home visit if necessary. The diagnosis depended on finding multiple, 
tender, subcutaneous nodules, usually on the limbs, that were not related to existing leprosy 
patches. Systemic symptoms could include fever, oedema and other organ involvement. A 
detailed clinical examination for other organ involvement, including eye complications, was 
not possible in the peripheral clinics and would only take place for those patients admitted to 
the ALERT Hospital . If ENL was accompanied by nerve function impairment, steroids were 
given; otherwise symptomatic treatment with aspirin was given. Prolonged or complicated 
episodes of ENL were referred to ALERT, where steroids, additional clofazimine and/or 
thalidomide could be prescribed. The standardized course of steroids for adult MB patients 
used in peripheral clinics started at a dose of 40 mg prednisolone for 1 month, the dose being 
reduced gradually in monthly steps to finish after 24 weeks. Courses lasting longer than this 
or involving higher doses of steroids could only be prescribed by physicians to patients 
attending the ALERT Hospital and these courses varied according to the clinical response, 
often lasting for more than 12 months. 

During the final 2 years of the study all patients with any visual problems who could be 
traced, were reviewed in the ophthalmology department at ALERT, to document eye 
pathology, whether leprosy related or not. 
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Results 

P R E V A L E N C E  AT D I A G N O S I S  

There were no  cases with ENL at diagnosis. 

T I M I N G  O F  T H E  F I R S T  E P I S O D E  O F  E N L  

Sixteen (5 .3%) of 300 MB cases developed ENL at one time or another. Figure 1 shows the 
timing of the first episode of ENL. Only two of the 1 6  cases ( 1 3%) presented before the 
currently advised end of MDT at 1 year. The majority of cases ( 1 1  of 16 ;  69%) first presented 
in years 2 and 3. There were no new cases of ENL in this cohort more than 6 years after 
diagnosis. 

R I S K  F A C T O R S  F O R  THE D E V E L O P M E N T  O F  ENL 

Factors linked to being lepromatous are important risk factors for ENL, as shown in Table 1 .  
Sex, pregnancy, nerve function impairment at diagnosis, contact status and delay in 
presentation were not significant factors . As 25 patients (8 .3%) did not have an HIV test 
result available, the multivariate analysis of risk factors was done twice, with and without 
HIV as a factor. Having a high BI and being HIV positive were important risk factors for ENL 
in this cohort. mv status was not associated with BI in either the whole cohort or within the 
MB group alone. 

Because the absolute number of cases with ENL is low and the number of cases in certain 
sub-groups (for example, HIV positive cases with ENL) is extremely low, Table 1 must be 
treated with caution. The confidence intervals are wide, reflecting this lack of precision. In 
this small group, HIV status made no noticeable difference to the clinical features of ENL. 

I N C I D E N C E  O F  ENL R E A C T I O N S  BY Y E A R  

Figure 2 shows the incidence of ENL reactions by year after the start of treatment. As the 
disease tends to run a chronic course, it is possibly unhelpful to speak of discrete episodes and 
therefore of an incidence of reactiona1 episodes. On the other hand, many patients experience 
remissions and relapses in the course of ENL and two episodes may be separated by a 
considerable gap. An episode of ENL was taken as a separate event if more than 3 months had 

1/1 8 cu 1/1 co 6 u 
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Year after diag nosis 

Figure 1.  Year of first episode of ENL en = 1 6) .  
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Table 1.  Risk factors for the development ofENL reactions. NB : one case out of 300 had no BI ,  while 25 cases had no 
HIV test done. Two multiple regression models were examined, one including and one excluding HIV as a factor 

Univariate analysis: Multivariate analysis Multivariate analysis 
Number of cases relati ve risk and (no HIV): relative (with HIV) : relative 

Factor Value with ENL (95% CI) risk and (95% CI) risk and (95% CI) 

Class BTIBL 712 16 1 ·0 
LL 9/84 3 ·6 ( 1 '3- 1 0) 1 ·4 (0'40-5'0) 2·0 (0-47-8'3) 

Age <20 3/76 1 ·0 
20+ 1 3/224 1 ·5 (0·42-5-4) 1 · 8  (0·49-6·9) 1 ·4 (0,35-5,3) 

Sex Male 10/205 1 ·0 
Female 6/95 1 · 3  (0·46-3·7) 1 · 8  (0·60-5·5) 1 ·6 (0'50-5 -3) 

BI $ 4  4/1 8 1  ) ·0 
5 6/8 1 3 ·5 (0'97- 1 3) 3 ·3 (0'77-14) 2·8 (0'55-14) 
6 6/37 8·6 (2'3-32) 8·0 ( 1 ·6-42) H (0'87-3 1 ) 

HIV Neg 12/265 1 ·0 
Pos 2/10 5 ·3 ( 1 '0-2-8) 7·8 ( 1 '2-52) 

elapsed since the last episode. The figures indicate that episodes of ENL may occur up to 7 
years after starting treatment. 

C H R O N I C  A N D  R E C U R R E N T  E N L  R E A C T I O N S  

Ten of the 1 6  cases (63%) reviewed here had more than one episode of ENL, which confirms 
the chronic nature of the condition. The mean and the median number of episodes was three 
(range 1 -8) .  Amongst these 1 0  cases, the time between the first and last episodes was on 
average 22 months (range 4-64 months) . Eight of these 10 cases were admitted to hospital at 
one time or another and another two cases with a single episode were admitted. 

Five patients ( 1 .7% of all MB patients, or 3 1  % of all ENL cases) had frequent attacks of 
ENL reaction, with five or more episodes over a period of more than 2 years, but no specific 
risk factors can be identified, except age, in that all were between 20 and 45 years old. One 
patient was HIV positive, two were male and none of the females had a pregnancy during the 
period of observation. The initial BI was 4 in three cases and 5 in two cases. The ages at the 
start of ENL were 20, 22, 23, 42 and 44 years. 
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Figure 2. Incidence rate of episodes of ENL, by year after diagnosis (46 episodes in 16 patients) . 
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M A N A G E M E N T  A N D  O U T C O M E  OF C H R O N I C  E N L  R E A C T I O N S  

The five cases of chronic ENL were managed with long courses of prednisolone and 
additional clofazimine, for periods of up to 5 years. The dose of prednisolone was titrated 
against the clinical features and symptoms of the disease, but a typical maintenance dose was 
20 mg daily. Prolonged courses of prednisolone were usually required for symptomatic relief 
of rheumatic pain and general malaise, rather than for new nerve impairment. 

Thalidomide was given to three of these five patients :  one female patient (aged 45 at that 
time) was given it for 3 months as an in-patient when her ENL was at its worst; the short-term 
results were good in that steroids could be stopped, but there were subsequent episodes of 
ENL requiring further courses of steroids at varying doses over a period of 64 months in total . 
Two male patients were each given a short course of thalidomide, early on in the course of the 
illness. One other patient, without chronic ENL, also had a short course of thalidomide. No 
patients were treated with thalidomide alone, but received prednisolone as the mainstay of 
their treatment. Nerve function impairment was always treated with prednisolone, but 
thalidomide played a useful steroid-sparing role when rheumatic pain and general malaise 
were the main symptoms. 

There was very little deterioration in impairment or disability status over the course of the 
disease in four patients ;  the fifth developed sepsis in both feet (at different times) while on 
steroids, which required debridement, but the eventual outcome has been good. One male 
patient now requires cataract surgery at the age of 46 years, which may be a complication of 
steroid treatment. 

No systemic involvement was recorded in any of the patients with ENL and no ulceration 
of nodules occurred. Two patients had conjunctivitis while at ALERT as in-patients, but at the 
recent ophthalmological review, none of the ENL patients had residual eye pathology, except 
the cataracts noted above. 

Discussion 

ENL reactions have been said to occur in more than 50% of LL cases and in about 25% of BL 
cases, but these figures come from well before the MDT era. 1 2  They are known to be 
frequently prolonged or recurrent, and they are also said to occur more commonly during 
pregnancy and lactation. 1 3  In this cohort only 1 2% of LL cases and 3 .6% of BL cases 
developed ENL reactions . This is very similar to the figures found in a previous study in 
Ethiopia,S so may represent a fairly accurate figure for this part of Mrica. A study in 
Bangladesh found ENL in only 2. 1 % of MB cases, with an incidence of 1 per 100 PY AR, but 
the follow-up period was only for the duration of MDT, namely 2-3 years. 14 In Nepal, the 
incidence was 3 .2  per 1 00 PYAR for MB cases (average follow-up 20.7 months), but in 
contrast to the findings presented here, the highest incidence was at diagnosis with 5 .7% of 
MB cases presenting with ENL; the incidence declined steadily after the start of MDT. 1 1  

One study in India found that polar lepromatous patients had a lower cumulative 
prevalence than sub-polar cases and that only the latter group developed ENL reactions 
before the start of MDT. IS While the present study did not distinguish between these two 
groups, this is unlikely to fully explain the low prevalence of ENL and the absence of ENL at 
diagnosis found here; this study includes BL cases and approximately one-third of LL cases 
that were biopsied had some histological features suggestive of sub-polar disease. 
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The incidence of ENL appears to have fallen with the introduction of MDT, possible 
explanations being the more rapid bactericidal effect of rifampicin and the specific effect of 
clofazimine in suppressing ENL. 1 , 1 6 1t is clear that as the duration of MDT gets shorter, more 
ENL reactions will first occur after release from treatment. Patients must therefore be warned 
of the possibility, so that they may return for further management. While ENL symptoms are 
severe enough to force the patient to seek treatment, the condition may not be recognized by 
physicians as it becomes more and more rare. Patients may not volunteer a history of leprosy, 
so the diagnosis and appropriate treatment may be delayed. 

A number of risk factors have been examined, but the low numbers of cases involved 
make these rather tentative findings .  No link with pregnancy or lactation could be confirmed. 
There is a suggestion that HIV positive cases were more likely to develop ENL reactions. Age 
under 40 years was a significant risk factor in Nepal3 but in this study age was not a risk 
factor, although the most chronic cases were all in the age range 20-45 years . 

The majority of ENL reactions started in the 2nd or 3rd year after the start of MDT, and 
most cases had intermittent attacks over a period of about 2 years. Chronic cases were 
managed with steroids, sometimes over quite long periods, and had a generally good 
prognosis in terms of nerve damage and disability . Thalidomide use was generally 
controversial at ALERT Hospital, because of its teratogenic potential, with much discussion 
before it was prescribed. The drug was not always available, but it was used in 25% of our 
cases in short courses. Thalidomide was not given to outpatients in Ethiopia, because of the 
possibility that it would be shared with others, but it was generally possible to manage chronic 
ENL with moderate doses of steroids on an outpatient basis, with occasional admissions when 
necessary. 

As approximately one-third of patients with ENL reactions go on to have chronic disease 
lasting more than 2 years, which requires experience to manage optimally, it is appropriate 
for most cases to be referred to a physician with such experience, if at all possible. A feasible 
approach would be to allow one course of treatment in a peripheral clinic (with aspirin ·or 
steroids, as indicated) ,  but to advise referral for any subsequent episode of ENL. 
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