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Abstract: Purpose: Much of the stigma associated with leprosy is caused by disfiguring disabilities following irreversible 
nerve damage and much of this damage is the end result of leprosy reactions which are either not recognized in early 
enough stages, not treated appropriately or both.  

In an effort to improve access to care, to reduce stigma and to integrate leprosy into general health care services, 
guidelines for standardized treatment in field conditions of the infection itself and of leprosy reactions have been 
developed and implemented. This has sparked debate among experts concerning the efficacy of treatment protocols for 
especially leprosy reactions outlined in the guidelines. The principle points of contention are the duration of treatment, 
dosage and tapering strategies of the drug mainly used, prednisolone. This study investigates on what evidence these 
guidelines are based.  

Methods: Electronic databases were used in search of randomized controlled trials and other non-randomized evidence 
that could shed light on the validity of the strategies advocated and already implemented in most leprosy control programs 
worldwide. 

Results: Randomized controlled trials were found only for reversal reactions (type 1 reaction), and it could be concluded 
that the current strategies for field treatment of this type of reaction are not efficacious and do not yield better results than 
placebos. Instead, indications are that longer and higher dosed treatment strategies are needed to yield better results and 
this is supported by other non-randomized evidence.  

Conclusions: Further randomized controlled trials are needed to determine optimal dosages, tapering strategies and 
duration of treatment. Non-randomized evidence suggests that the protocols are not optimal for type 2 reactions either and 
may need to be reviewed based on further research. 

An outline for a randomized controlled trial is presented in an effort to further provide evidence for optimal treatment 
strategies for field treatment of type 1 leprosy reactions. 
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INTRODUCTION 

 The number of registered leprosy patients (new and 
already known) dropped from 5 million in 1985 to 0.7 
million in 2001 [1]. At the beginning of 2008, WHO 
reported a global registered prevalence of leprosy of 212,802 
cases and an incidence of 254,525 cases [2]. Only three 
countries (Brazil, Nepal and Timor-Leste) still report 
prevalence figures above the target of one per 10.000 
population [2]. Mathematical modeling studies indicate that 
the current elimination strategy reduces transmission slowly, 
with 5 million new cases predicted to arise globally between 
2000 and 2020 [3]. Assuming that a substantial proportion of 
these cases are in danger of developing neurological 
complications caused by leprosy reactions even when 
diagnosed and treated promptly with multidrug treatment 
(MDT), the relevance of clear, evidence-based guidelines for 
the treatment of leprosy reactions cannot be questioned. 
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 Two important types of nerve damaging reactions can be 
distinguished. In borderline leprosy, nerve damage usually 
develops during a type 1 or reversal reaction (RR). RR is a 
delayed-type hypersensitivity reaction (type IV Gell and 
Coombs) [4] directed against an increasing amount of M. 
leprae antigens, either due to multiplication of M. leprae or 
due to a breakdown of dead and dying bacilli within nerves. 
It is seen in borderline leprosy patients because they are able 
to develop cell-mediated immunity towards M. leprae 
antigens. Commencement of MDT sometimes triggers this 
type of reaction, but it is by no means uncommon to observe 
RR after MDT has been completed. In lepromatous leprosy, 
nerve damage usually develops more insidiously over many 
years but may suddenly increase in severity during a type II 
reaction, also known as erythema nodosum leprosum 
(ENL). ENL is probably an immune complex-mediated (type 
III Gell and Coombs) [4] reaction and is less well understood 
than RR. It is usually a serious systemic condition with 
fever, weight loss and generalized pain [5].  
 Leprosy infection is treated with either 6 months or 12 
months of MDT, depending on (the new WHO) classifica-
tion as paucibacillary (PB) or multibacillary (MB) leprosy at 



Are Guidelines for Field Treatment of Leprosy Reactions Evidence-Based? The Open Tropical Medicine Journal, 2010, Volume 3     19 

the time of diagnosis. These are fixed treatment regimens 
and provided free of charge in blister packs to all in need.  
 The treatment of leprosy reactions is a source of much 
debate. For severe RR it is generally accepted that pre-
dnisolone is the drug of choice because of its dual action of 
suppressing the cell mediated immunity and reducing the 
inflammatory response, thereby decreasing intraneural pres-
sure. The debate rises, however, when duration, dosages and 
tapering strategies are considered. When a lot of emphasis 
started being directed at integrating leprosy into general 
health care services in an effort to de-stigmatize the disease, 
the individually tailored approach with frequent monitoring 
of nerve function was no longer feasible “in the field” and 
fixed, standardized treatment schedules needed to be 
implemented.  
 For severe ENL, there is some debate whether or not 
thalidomide should be (re-)introduced as the drug of choice 
because of its superior effectiveness when compared to 
prednisolone [6]. However, because of restrictive political 
legislation in most countries due to fears concerning its 
teratogenicity, prednisolone is also considered the (second 
best-) drug of choice for ENL. Also for ENL there is debate 
concerning duration of therapy, optimal dosages and tapering 
strategies. More so than in RR, where duration of therapy 
seems to be the main point of debate, the question rises 
whether treatment strategies for ENL can be standardized at 
all because of its episodic and (sometimes chronically-) 
recurring nature.  
 In 2002, despite these considerations and in an effort to 
standardize reaction treatment, WHO recommended a 
standard treatment (in field conditions) of 3 to 4-months for 
both type I and type II reaction using blister packs 
(Prednipack®) as summarized in Table 1 [7].  
Table 1. Ambulatory Treatment of Leprosy Reactions with 

Prednisolone  
 

Period Daily Dose  
(Not exceeding 1 mg per kg body weight) 

Week 1 and 2 40 mg 

Week 3 and 4 30 mg 

Week 5 and 6 20 mg 

Week 7 and 8 15 mg 

Week 9 and 10 10 mg 

Week 11 and 12 5 mg 

Total 12 weeks STOP 

 
 In the same document [7] thalidomide is not seen as an 
option for the treatment of ENL. For severe ENL, the 
recommendation is that “management…. is best undertaken 
by physician at a referral centre” and “the dose and duration 
of anti-reaction drug treatment may be adjusted by the 
physician according to the needs of the individual patient”. 
Nevertheless, the standard 12-week prednisolone regimen is 
recommended as the first choice. Regarding the use of 
thalidomide, the document states that “…patients who 
require thalidomide for complicated ENL-type reactions are 

very rare: in practice, most patients with leprosy reactions 
can be successfully managed by the proper use of other 
available anti-reaction drugs.” Whether or not this statement 
is backed up by evidence can not be assessed as no 
references are listed. 
 In a later document [8] the statements made in 2002 are 
partially superseded by now stating that a course of steroids 
“usually lasts 3-6 months”, that a leprosy reaction should be 
managed in a referral centre and that “other drugs may be 
needed for the treatment of ENL”. The problem here is that 
in a lot of endemic countries, referral centres are not 
available or only reachable at great cost to the patient. Health 
workers therefore still often rely on the previously recom-
mended 12-week prednisolone regimen for lack of a better 
alternative guideline for standardized treatment. 
 While it is fair to assume that a standardized treatment 
can never be perfect for every single individual who 
experiences a leprosy reaction, it is also fair to assume that a 
majority of those patients will be treated adequately, without 
serious side-effects and with acceptable long-term results. It 
having been a WHO guideline, and thus still guiding policy 
in many leprosy endemic countries, it can be expected to be 
based on sufficient evidence.  
 The primary objective of this study is to investigate 
whether or not there is sufficient valid evidence to back up 
current field treatment guidelines for leprosy reactions. A 
secondary objective is to formulate possible recommenda-
tions for further research.  

METHODS 

 A literature search was conducted in the Cochrane 
Database of Systematic Reviews and in MEDLINE, with a 
time frame of 18 years (1990 – June, 2008) as it was 
approximately in 1990 that WHO implemented leprosy 
(treatment) guidelines on a large and global scale. Final inc-
lusion of studies was based on the following methodological 
quality criteria: concealment of allocation; blinding of par-
ticipants and outcome assessors; loss to follow-up; clear 
diagnosis; baseline differences and explicit outcome 
measures mentioned.  

RESULTS 

 A search in the Cochrane Database using the key words 
“leprosy” and “evidence” in “Title, Abstract or Keywords “ 
yielded one result [9] out of 5053 records. A search in 
MEDLINE (PubMed) using “Leprosy/ drug therapy”[MeSH] 
OR “Leprosy/therapy”[MeSH] AND Limits: Publication 
date from 1990-2008 yielded 87 articles.  
 The articles were reviewed for relevancy regarding 
evidence-based medicine and leprosy in a broader sense (this 
yielded eight articles) and the relation between evidence-
based medicine and leprosy reactions in a narrower sense 
(two articles) [1, 4]. Reference lists of these two articles were 
subsequently checked where relevant. Replacement of the 
key words “drug therapy” and “therapy” with the key words 
“clinical management”, “management”, or “treatment” yiel-
ded nil results.  
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 The Cochrane review later served as a basis for a paper 
published in December 2008 [10]. 

The Randomized Evidence 

 When assessing the Cochrane review [9], the main 
criterion for inclusion of studies in the review was any 
randomized controlled trial and quasi-randomized con-
trolled trial involving corticosteroid treatment for nerve 
damage in leprosy.  
 Table 2 summarizes the most important characteristics of 
the trials included in the Cochrane review. The three trials 
included in the review all deal with corticosteroid regimens 
for type I reactions. Apparently none were found dealing 
with type II reactions. None, that is, that could qualify for 
inclusion based on the rigid criteria set out by the authors of 
the review. Since the search process was elaborate and 
included searches as far back as 1966, it is fair to assume 
that indeed none exist. 
 The three trials [11-13] ultimately included in the review 
involved a total of 513 patients. Two trials compared 
prednisolone with placebo, while the third compared three 
corticosteroid regimens for severe type I reactions. Impor-
tantly, none of the trials reported significantly higher 
numbers of serious adverse effects such as diabetes or peptic 
ulcer in the steroid groups when compared to the placebo 
groups. In the placebo-controlled trials, one treated mild 
sensory impairment of less than six months duration, while 
the other treated nerve function impairment of 6 to 24 
months duration. Both trials used 16-week interventions with 
a starting prednisolone dose of 40mg/day, gradually tapered 
with 5mg/2weeks until 16 weeks were completed (4 weeks 
longer than the WHO-recommended regimen). Both exa-
mined the effect on nerve function improvement twelve 
months after the start of treatment. No significant difference 

in nerve function improvement was found between patients 
treated with prednisolone or with placebo. However, the trial 
with the mild sensory impairment group found that the 
proportion of patients with sensory improvement in the 
prednisolone group was significantly higher than in the 
placebo group after four months. Unfortunately this 
difference disappeared by the six-month follow-up point.  
 In the third trial, a (short) 3-month course of predniso-
lone was compared with (longer) 5-month, low-dosed and 5-
month, high-dosed courses, the primary endpoint being the 
need for additional corticosteroids during the 12-month trial 
period. A significantly lower number of patients receiving 
the longer prednisolone courses required extra corticoste-
roids. However, the effect of different steroid regimens on 
nerve function improvement was not evaluated in this trial, 
thus making comparison with the two placebo-controlled 
trials unsuitable.  
 Table 3 summarizes the interventions (prednisolone 
starting dose and tapering strategy) for each of the Cochrane 
review trials. 

The Non-Randomized Evidence 

 The duration and severity of nerve function impairment 
before the start of treatment seems to be of paramount 
importance. Van Brakel and Khawas [14] found signi-
ficantly higher proportions of patients with moderate sensory 
impairment or moderate motor impairment improving to 
good function three months after the start of steroid 
treatment compared to those with complete anesthesia or 
motor paralysis. Becx-Bleumink et al. [15] and Britton [16] 
found that the recovery of nerve function loss is more likely 
when the duration of nerve function impairment is less than 
six months before the start of treatment. In a study in 
Ethiopia, Saunderson et al. [17] found that 88% of patients 

Table 2. Summary of Characteristics of Three RCT’s Included in Cochrane Review 
 

Study Methods Participants Intervention Outcome Main Findings 

Sundar 
Rao 

(2006) 

Randomized, parallel 
group trial 

Externally controlled 
computer randomization 

Double blind 

334 patients with 
severe type 1 

reactions 

1. High-dosed prednisolone start with 5-
month period to completion 
2. Low-dosed prednisolone start with 5-
month period to completion 
3. High-dosed prednisolone start with 3-
month period to completion 

Additional requirement for 
corticosteroids for a 12-

month trial period 

Significantly more patients 
in the 3-month group 

required extra 
corticosteroids than the two 

5-month groups 

Van 
Brakel 
(2003) 

Randomized, parallel 
group trial 

Externally controlled 
computer randomization 

Double blind 
Placebo-controlled 

84 MB leprosy 
patients with sensory 
nerve impairment of 
less than 6 months 

duration 

1. Prednisolone starting at 40mg/day and 
tapered in 16 weeks 
2. Placebo, with same number of tablets 
for 16 weeks 

Sensory score after 1 year 
using monofilaments  
Occurrence of major 

adverse effects  

Initial significant 
improvement in the 

prednisolone group (at 4 
months), but:  

No significant difference in 
nerve function improvement 
between prednisolone and 
placebo groups after 1 year 
No significant difference 

Richardus 
(2003) 

Randomized, parallel 
group trial 

Externally controlled 
computer randomization 

Double blind 
Placebo-controlled 

95 MB leprosy 
patients with untreated 
sensory or motor nerve 

impairment of more 
than 6 months duration 

1. Prednisolone starting at 40mg/day and 
tapered in 16 weeks 
2. Placebo, with same number of tablets 
for 16 weeks 

Sensory score after 1 year 
using monofilaments  

VMT score after 1 year 
using MRC five-point scale  

Occurrence of major 
adverse effects  

No significant difference in 
nerve function improvement 
between prednisolone and 

placebo groups  
No significant difference  
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with nerve impairment < 6 months had full recovery up to 
ten years after treatment with steroids as opposed to 51% of 
patients with > 6 months nerve impairment. These findings 
seem to back up the results of the randomized controlled trial 
(RCT) [13] with the group of patients with mild sensory 
impairments.  
 In the late 1970’s, Naafs et al. [18] found evidence in 
favor of prolonged steroid treatment in a retrospective study 
comparing the benefits of short (two months) and long (three 
to eighteen months) steroid treatment for RR in borderline 
leprosy patients. In the long-term group, the starting dose 
was 30-40 mg once daily for one month, followed by a 
reduction of 5 mg every month. Importantly, “the dose was 
increased to the previous dose when nerve function 
parameters deteriorated, or when improvement came to a halt 
after dose reduction. A dose of 15-20 mg was the critical 
dose of prednisolone to control an RR after the initial 
period.” In other words, initial tapering from 40 to around 20 
mg would not lead to deterioration, but then subsequent 
attempts to dip below the 15-20 mg level would often 
necessitate having to go back to the previous higher dose to 
counteract the flare-up. The outcome of this strategy of 
controlled tapering under careful monitoring of nerve 
function for sometimes very long periods of time (up to 20 
months for borderline lepromatous patients) was compared 
to the outcome of the more rigid standardized 2-3 month 
treatment strategies used earlier and it was found that the 
results were far superior.  
 Little et al. [19] demonstrated in cytokine profile studies 
of patients with RR that prednisolone only starts to have an 
effect 28 days after starting treatment and that treatment may 
be needed for up to six months because some patients 
continued to have cytokine production for one to six months.  
 As mentioned earlier, no RCT was found that could 
provide hard evidence for the efficacy of prednisolone in 
ENL or type II reaction. However, non-randomized evidence 

[20-22] questions the use of prednisolone for ENL in the 
fixed regimens advised by WHO at the very least. ENL 
treatment is found to be much less straightforward than RR 
because it tends to be episodic with many patients suffering 
from chronic or recurrent ENL. Most ENL patients require 
pulse therapy with very high doses of prednisolone given for 
a short period of a few days to one week after which it can 
be tapered rapidly within two to three weeks to avoid steroid 
dependence and side effects [4]. Most ENL episodes last < 1 
month and therefore do not require the 12-week prednisolone 
regimen advocated by WHO. Moreover, the starting dose of 
prednisolone in this regimen is too low for most cases of 
severe ENL.  
 Pannikar [23] states that there is no role for thalidomide 
in (chronic) ENL because of its teratogenicity and because 
“today ENL reaction is a rare complication, limited to a 
small proportion of MB patients”. 
 Alternative treatments such as surgical decompression of 
inflamed nerves do exist but are not considered here because 
they are not feasible as standardized treatment regimens in 
field conditions. 

DISCUSSION 

Main Results 

 Only three RCT’s analyzed in one Cochrane review were 
found as randomized evidence and none of them found a 
significant difference in nerve function improvement in the 
intervention group compared to placebo after one year of 
follow-up. However, the results do indicate that the duration 
and dosages used in the intervention groups may have been 
insufficient. This is backed up by most of the non-
randomized evidence.  
 The findings by Van Brakel & Khawas [14], Becx-
Bleumink et al. [15], Britton [16] and Saunderson et al. [17] 

Table 3. Prednisolone Starting Doses and Tapering Strategies for RCT’s 
 

Sundar Rao Regimen 1  
(Long, High Arm) 

Sundar Rao Regimen 2  
(Long, Low Arm) 

Sundar Rao Regimen 3  
(Short, High Arm) Richardus Van Brakel 

Period 

Daily Dose Daily Dose Daily Dose Daily Dose Daily Dose 

Week 1 and 2 60mg 30mg 60mg 40mg 40mg 

Week 3 and 4 50mg 25mg 50mg 35mg 35mg 

Week 5 and 6 40mg 20mg 40mg 30mg 30mg 

Week 7 and 8 30mg 20mg 30mg 25mg 25mg 

Week 9 and 10 20mg 20mg 20mg 20mg 20mg 

Week 11 and 12 20mg 20mg 10mg 15mg 15mg 

Week 13 and 14 10mg 10mg placebo 10mg 10mg 

Week 15 and 16 10mg 10mg placebo 5mg 5mg 

Week 17 and 18 5mg 5mg placebo STOP STOP 

Week 19 and 20 5mg 5mg placebo   

 STOP STOP STOP   
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seem to back up the results of the RCT (Van Brakel et al. 
2003) with the group of patients with mild sensory 
impairments. More importantly, the favorable results found 
at the end of the four month treatment period becoming 
insignificant at the 6-month follow-up point suggest that 
even the 16 week regimen is too short to achieve good long-
term results. The Ethiopian study by Saunderson et al. [17] 
found that it may take a much longer time than the duration 
of a standard steroid course “to achieve full recovery of 
chronic or recurrent nerve function impairment.” The RCT 

[12] with the long standing nerve function impairment group 
revealed spontaneous improvement amongst 49% of the 
placebo group after 12 months, as opposed to 46% of those 
treated with prednisolone. This is in line with the 51% found 
in the Ethiopian study, suggesting that doing nothing for this 
group is as good as treating with steroids. However, the 
duration of treatment in the RCT (16 weeks) may be highly 
insufficient for this group, even more so than for the group 
with mild sensory impairments.  
 When analyzing the retrospective study by Naafs et al. 
[18], it would appear that the individually tailored anti-
reaction treatment strategy he used cannot be feasible in field 
conditions, where fixed schedules would need to be 
recommended and implemented for operational reasons. The 
crucial point, however, is the length of time the prednisolone 
dose stays above the 15-20mg level. If this period is 
sufficiently long, even in standardized fixed-dose regimens 
needed in the field, the long-term outcome seems to be 
favorable. In fact, the earlier field regimens [24], which were 
much longer than the one advised by WHO, generally 
showed good results, although long-term follow-up was not 
done at the time.  
 The RCT [11] comparing three steroid regimens, 
included in the review mentioned above, supports the 
findings by Naafs et al. [18] and Little et al. [19]. The longer 
(5 month) regimens - both low and high-dosed - resulted in 
significantly less patients needing additional corticosteroids 
during a twelve month period than the shorter (3 month) 
regimen. The need for extra corticosteroids - determined by 
the “failure to respond to treatment in terms of changes to 
skin lesions, nerve pain or tenderness, or nerve function, or 
recurrences of skin or nerve lesions…” - was defined as a 
poor outcome in this trial.  
 Pannikar’s claims about the role of thalidomide are not 
backed up by references to evidence [23]. Being a 
spokesperson for WHO, his views are reflected in the WHO 
guidelines for the treatment of ENL, where prednisolone is 
the drug of choice for single episodes of ENL and 
clofazimine or a combination of clofazimine and (lower-
dosed) prednisolone is the drug of choice for recurring or 
chronic ENL. Some experts, however, beg to differ. Pereira 
presents data from Brazil showing that 50% of all patients 
diagnosed with leprosy are MB and that 30% of these 
develop ENL [25]. If 15 out of every 100 patients who are 
diagnosed with leprosy develop ENL, the condition cannot 
be considered rare or “limited to a small proportion of MB 
patients”. The teratogenicity of thalidomide is not disputed 
by any expert but the drug is found to be extremely effective 
for especially chronic ENL requiring maintenance therapy, 
far more effective than the clofazimine maintenance therapy 
advocated by WHO.  

Limitations 

 When searching for evidence in favor or against current 
treatment guidelines, a lot of emphasis was put on finding 
RCT’s that comply with very rigid criteria. It could be 
argued that there may be a lot of very valid “circumstantial 
evidence” that does not filter through because of these 
criteria and is thus lost.  
 Since only a few randomized controlled trials have been 
conducted in this field, we did our best to take the other 
evidence we did find with our search strategy into account, 
reviewing it in light of the findings of the review trials. Most 
of this non-randomized evidence clearly does not support the 
treatment guidelines, but it may be that evidence that does 
support the guidelines - thus may have been a decisive factor 
for the implementation of the existing guidelines by the 
authorities responsible - was lost due to our search method. 

Impact 

 As mentioned earlier in this document, approximately 5 
million new leprosy patients are expected globally in the 
coming 20 years with the current elimination campaign. 
About 30% of these can be expected to develop a reaction 
sooner or later during the course of their disease, although 
these percentages can fluctuate depending on the quality of 
the leprosy control services. The better the services, the 
earlier the detection and thus the less chance of developing a 
reaction. Assuming an optimistic view that leprosy services 
in general will be maintained and improved, thus gua-
ranteeing earlier detection than is the case now, the 
percentage of 30% of 5 million (≈ 1.500.000) developing 
reactions might be halved to 15% (≈ 750.000) with 50% (≈ 
375.000) of those developing RR of less than 6 months 
duration. We saw in the Van Brakel trial that 75% of these 
patients recover spontaneously. This would imply that with 
current WHO guidelines, 25% of 375.000, thus 93.750 
patients (or about 4700 patients per year), would be given 
insufficient treatment. It is clear from this review it is time 
for a change, especially when taking into account that the 
calculations above are those of a best case scenario.  

Future Research: Recommendation for an RCT Dealing 
with RR 

 Ideally, a randomized trial should be large enough to 
yield both conclusive results and detect adverse events with 
some degree of precision. The RCT’s dealing with RR 
described above point toward a need for longer trials with 
higher doses of prednisolone while at the same time none of 
them report more serious adverse effects for the steroid 
groups, even in the higher-dosed 5-month trial. Data from 
the prolonged treatment groups in the (non-randomized) 
Naafs et al. [18] study also do not show a significant inc-
rease in the number of serious side effects. A priori, 
therefore, none of the data suggest that a longer trial with 
higher prednisolone doses might be ethically contra-
indicated. However, an individual RCT is rarely large 
enough to detect (rare) adverse effects by itself. Combining 
the data from other individual trials in a systematic review 
might then provide high enough numbers of patients to 
detect these rare side effects.  
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 A starting dose of 40 mg for RR (in contrast to ENL, 
where non-randomized evidence suggests much higher 
starting doses are required) seems acceptable to most 
authorities. Taking the existing evidence into account, a 
double blind randomized trial could be set up comparing two 
strategies of equal length, both maintaining prednisolone 
levels of 20 mg or above for 20 weeks (~5 months), but one 
arm tapering from 40 to 20 mg at a slower rate than the 
other. A comparison of a longer strategy with one of the 
strategies followed in the RCT’s in the review would be 
considered unethical because there was no significant 
difference found after one year follow-up when compared 
with placebo; a comparison with the WHO strategy even 
more so because it is considerably shorter than any of the 
RCT trials in the Cochrane review. Table 4 summarizes a 
suggested course of action. 
 This strategy would maintain prednisolone levels equal to 
or above 15mg for 22 weeks, significantly longer than the 8 
weeks in the WHO strategy and longer than the 12 weeks in 
the RCT’s which already yielded beneficial (albeit tem-
porary) results. It might be argued that the period of 26 
weeks is unacceptably long for field treatment because of 
adherence and loss-to-follow-up issues, but Sundar Rao [11] 
did not find significant differences in “treatment not 
completed” rates in the 5-month groups compared to the 3-
month group, while 5 months is only slightly shorter than the 
26 weeks suggested here, and his groups were also treated in 
an ambulatory way with blister packs.  
 A number of criteria would have to be met. Besides the 
criteria necessary to validate the trial as a sound RCT, the 
follow-up of the participating patients should be sufficiently 
long (perhaps two years) and complete for the outcome to 
occur. Crucially, the outcome to be measured should not 
only be the need for extra corticosteroids during the follow-

up period, but also sensory and voluntary muscle testing 
scores at fixed points in time as well as the occurrence of 
major adverse effects. 

CONCLUSIONS 

 Evidence from RCT’s suggest that the current WHO 
strategy of treating RR for 12 weeks in field conditions is not 
efficacious in the long run. The intervention does not yield 
significantly better outcomes than a placebo group. Evidence 
from RCT’s and further non-randomized evidence suggest 
that higher doses of prednisolone (15-20mg) need to be 
maintained for much longer periods (perhaps up to 6 
months) than is now the practice. More trials are needed 
(with sufficiently long follow-up) to determine the optimal 
doses and length of treatment.  
 Non-randomized evidence suggests that the 12-week 
prednisolone regimen may not be suitable for ENL. Field 
treatment may not be feasible because of the episodic and 
recurring nature of ENL. Furthermore, the role of thalido-
mide needs to be reassessed. RCT’s need to be initiated 
comparing the current strategy with alternatives. 

REFERENCES 
[1] Lockwood DN. Leprosy elimination-a virtual phenomenon or a 

reality? BMJ 2002; 324(7352): 1516-8. 
[2] WHO (2008). Weekly epidemiological record 83, 293-300.  
[3] Meima A, Smith WC, van Oortmarssen GJ, et al. The future 

incidence of leprosy: a scenario analysis. Bull World Health Organ 
2004; 82(5): 373-80. 

[4] Naafs B. Treatment of leprosy: science or politics? Trop Med Int 
Health 2006; 11(3): 268-78. 

[5] Kahawita IP, Lockwood DN. Towards understanding the pathology 
of erythema nodosum leprosum. Trans R Soc Trop Med Hyg 2008; 
102(4): 329-37. 

Table 4. Dosage and Tapering Schedule for a Two-Armed RCT for Field Treatment of RR 
 

1st Arm (slow tapering) 2nd Arm (fast tapering) 

Period Daily Dose  
(not exceeding 1 mg per kg body weight) Period Daily Dose  

(not exceeding 1 mg per kg body weight) 

Week 1 and 2 40 mg Week 1 and 2 40 mg 

Week 3 and 4 40 mg Week 3 and 4 35 mg 

Week 5 and 6 35 mg Week 5 and 6 30 mg 

Week 7 and 8 35 mg Week 7 and 8 25 mg 

Week 9 and 10 30 mg Week 9 and 10 20 mg 

Week 11 and 12 30 mg Week 11 and 12 20 mg 

Week 13 and 14 25 mg Week 13 and 14 20 mg 

Week 15 and 16 25 mg Week 15 and 16 20 mg 

Week 17 - 20 20 mg Week 17 - 20 20 mg 

Week 21 and 22 15 mg Week 21 and 22 15 mg 

Week 23 and 24 10 mg Week 23 and 24 10 mg 

Week 25 and 26 5 mg Week 25 and 26 5 mg 

Total 26 weeks STOP Total 26 weeks STOP 

Total dose 4620 mg  3920 mg 

 



24     The Open Tropical Medicine Journal, 2010, Volume 3 de Koning and Van den Ende 

[6] Walker SL, Waters MF, Lockwood DN. The role of thalidomide in 
the management of erythema nodosum leprosum. Lepr Rev 2007; 
78(3): 197-215. 

[7] WHO (2002). The final push strategy to eliminate leprosy as a 
public health problem: questions and answers. WHO, Geneva.  

[8] WHO (2006). Global strategy for further reducing the leprosy 
burden and sustaining leprosy control activities (2006-2010). 
WHO, Geneva.  

[9] Van Veen NH, Nicholls PG, Smith WC, et al. Corticosteroids for 
treating nerve damage in leprosy. Cochrane Database Syst Rev 
2007; (2): CD005491. 

[10] Van Veen NH, Nicholls PG, Smith WC, et al. Corticosteroids for 
treating nerve damage in leprosy. A Cochrane review. Lepr Rev 
2008; 79(4): 361-71. 

[11] Rao PS, Sugamaran DS, Richard J, et al. Multi-centre, double 
blind, randomized trial of three steroid regimens in the treatment of 
type-1 reactions in leprosy. Lepr Rev 2006; 77(1): 25-33. 

[12] Richardus JH, Withington SG, Anderson AM, et al. Treatment with 
corticosteroids of long-standing nerve function impairment in 
leprosy: a randomized controlled trial (TRIPOD 3). Lepr Rev 2003; 
74(4): 311-8. 

[13] Van Brakel WH, Anderson AM, Withington SG, et al. The 
prognostic importance of detecting mild sensory impairment in 
leprosy: a randomized controlled trial (TRIPOD 2). Lepr Rev 2003; 
74(4): 300-10. 

[14] Van Brakel WH, Khawas IB. Nerve function impairment in 
leprosy: an epidemiological and clinical study--Part 2: Results of 
steroid treatment. Lepr Rev 1996; 67(2): 104-18. 

[15] Becx-Bleumink M, Berhe D, Mannetje W. The management of 
nerve damage in the leprosy control services. Lepr Rev 1990; 
61(1): 1-11. 

[16] Britton WJ. The management of leprosy reversal reactions. Lepr 
Rev 1998; 69(3): 225-34. 

[17] Saunderson P, Gebre S, Desta K, et al. The pattern of leprosy-
related neuropathy in the AMFES patients in Ethiopia: definitions, 
incidence, risk factors and outcome. Lepr Rev 2000; 71(3): 285-
308. 

[18] Naafs B, Pearson JM, Wheate HW. Reversal reaction: the 
prevention of permanent nerve damage. Comparison of short and 
long-term steroid treatment. Int J Lepr Other Mycobact Dis 1979; 
47(1): 7-12. 

[19] Little D, Khanolkar-Young S, Coulthart A, et al. Immunohisto-
chemical analysis of cellular infiltrate and gamma interferon, 
interleukin-12, and inducible nitric oxide synthase expression in 
leprosy type 1 (reversal) reactions before and during prednisolone 
treatment. Infect Immun 2001; 69(5): 3413-7. 

[20] Moreira AL, Kaplan G, Villahermosa LG, et al. Comparison of 
pentoxifylline, thalidomide and prednisone in the treatment of 
ENL. Int J Lepr Other Mycobact Dis 1998; 66(1): 61-5. 

[21] Naafs B. Bangkok Workshop on Leprosy Research. Treatment of 
reactions and nerve damage. Int J Lepr Other Mycobact Dis 1996; 
64(4 Suppl): S21-S28. 

[22] Schreuder PA, Naafs B. Chronic recurrent ENL, steroid dependent: 
long-term treatment with high dose clofazimine. Lepr Rev 2003; 
74(4): 386-9. 

[23] Pannikar V. The return of thalidomide: new uses and renewed 
concerns. Lepr Rev 2003; 74(3): 286-8. 

[24] Kiran KU, Stanley JN, Pearson JM. The outpatient treatment of 
nerve damage in patients with borderline leprosy using a semi-
standardized steroid regimen. Lepr Rev 1985; 56(2): 127-34. 

[25] Pereira GF. On thalidomide and WHO policies. Lepr Rev 2003; 
74(3): 288-90. 

 
Received: May 25, 2010 Revised: June 28, 2010 Accepted: July 05, 2010 
 
© de Koning and Van den Ende; Licensee Bentham Open. 
 

This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License (http: //creativecommons.org/licenses/by-
nc/3.0/), which permits unrestricted, non-commercial use, distribution and reproduction in any medium, provided the work is properly cited. 

 
 


