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Steroid prophylaxis for prevention of nerve function
impairment in leprosy: randomised placebo controlled

trial (TRIPOD 1)

W Cairns S Smith, Alison M Anderson, Stephen G Withington, Wim H van Brakel, Richard P Croft,

Peter G Nicholls, Jan Hendrik Richardus

Abstract

Objective To determine whether addition of low dose
prednisolone to multidrug treatment can prevent
reaction and nerve function impairment in leprosy.
Design Multicentre, double blind, randomised,
placebo controlled, parallel group trial.

Setting Six centres in Bangladesh and Nepal.
Participants 636 people with newly diagnosed
multibacillary leprosy.

Intervention Prednisolone 20 mg/day for three
months, with tapering dose in month 4, plus
multidrug treatment, compared with multidrug
treatment alone.

Main outcome measures Signs of reaction,
impairment of sensory and motor nerve function, and
nerve tenderness needing full dose prednisolone at
four months and one year.

Results Prednisolone had a significant effect in the
prevention of reaction and nerve function
impairment at four months (relative risk 3.9, 95%
confidence interval 2.1 to 7.3), but this was not
maintained at one year (relative risk 1.3, 0.9 to 1.8).
Fewer events occurred in the prednisolone group at
all time points up to 12 months, but the difference at
12 months was small. Subgroup analysis showed a
difference in response between people with and
without impairment of nerve function at diagnosis.
Conclusions The use of low dose prophylactic
prednisolone during the first four months of
multidrug treatment for leprosy reduces the incidence
of new reactions and nerve function impairment in
the short term, but the effect is not sustained at one
year. The presence of nerve function impairment at
diagnosis may influence the response to low dose
prednisolone.

Introduction

Irreversible, progressive damage to peripheral nerves
and the tissue damage secondary to motor and sensory
impairments are the most important and disabling
consequences of leprosy.' Current multidrug treatment
for leprosy is primarily aimed at killing Mycobacterium
leprae and not at preventing nerve damage.
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Steroids are the accepted method of medically
treating nerve function impairment and reactions in
leprosy,® but recovery of nerve function is limited.
Reactions in leprosy are acute clinical states related to
rapid changes in the host immune response, during
which nerve function is lost. Few studies have
investigated whether prophylactic steroids, combined
with multidrug treatment, would prevent nerve
function impairment and reactions.”> However, two
preliminary trials (one of them open) suggest that such
an intervention could be effective.

Prospective studies have indicated that multibacil-
lary patients and those with existing impairment of
nerve function are at greatest risk of new nerve
function impairment and reactions.” We tested the
hypothesis that low dose prednisolone given in the first
four months of multidrug treatment would reduce the
incidence of reaction and nerve function impairment
in multibacillary patients. Our primary objective was to
compare the proportion of people given low dose (20
mg) prednisolone or placebo for four months who had
an acute episode of reaction or nerve function impair-
ment such that intervention with full dose pred-
nisolone was indicated.

Methods

Study design

We conducted a multicentre, randomised, double blind
trial, with a treatment phase of four months and follow
up to 12 months. The trial formed one part of the
TRIPOD trials; the other parts examined the use of
prednisolone in the treatment of mild sensory impair-
ment and longstanding impairment of nerve function.
Six centres participated in the trial—three in Bangla-
desh (Chittagong, Dhaka, and Nilphamari) and three
in Nepal (Biratnagar, Lalgadh, and Western Region).
We calculated that we would need 385 people in each
study group to detect a treatment effect of at least 50%,
the minimum effect we considered to be clinically
worth while.
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Reaction or nerve impairment (n=52)
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Non-compliance (n=3)

Y Y

Input to primary analysis (n=312)

Input to primary analysis (n=324)

Reaction or nerve impairment (n=71)
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Other (n=15)
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Fig 1 Flow of participants through trial
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Participants and randomisation

All patients diagnosed as having multibacillary leprosy
at the participating clinics, between 15 and 50 years of
age, and being prescribed a standard adult dose, 12
month course of multidrug treatment’ were eligible for
the trial. We excluded patients if they already had indi-
cations for full dose prednisolone or had contraindica-
tions to oral corticosteroid. We excluded patients
weighing less than 35 kg, those taking long term medi-
cation unrelated to leprosy, women who knew that they
were pregnant, and people whose home was so remote
that follow up would be impossible.

Randomisation was done centrally by computer
generated random numbers. Treatment allocation was
concealed from all study personnel and participants
for the duration of the study.

Protocol

Staff clinically examined patients for signs of reaction
or neuritis and tested sensory and motor nerve
function. They recorded all data on standardised
forms.

Using numbered treatment packs, prepared and
sealed by a central team, staff allocated eligible patients
to multidrug treatment plus prednisolone or multi-
drug treatment plus placebo, at 20 mg/day pred-
nisolone for the first three months, with a tapering
dose in the fourth month. Prednisolone was adminis-
tered orally in 5 mg tablets. Multidrug treatment was
continued for the recommended full 12 months.

Trial follow up points were at 1, 2, 3,4, 6,9, and 12
months from the start of multidrug treatment. Staff
assessed patients monthly for the duration of
multidrug treatment and at any time if they developed
complications. Follow up examination included assess-
ment of adverse events as well as testing of sensory and
motor nerve function and assessment of skin lesions.
Signs of acute reaction or new impairment of nerve
function needing full dose prednisolone were consid-
ered as the primary outcome event. Patients then
stopped the trial medication and were treated accord-
ing to standard clinical procedures.

Test methods

We diagnosed multibacillary leprosy by field methods.
Patients had to have multibacillary leprosy according
to the criteria set in both Bangladesh and Nepal—that
is, skin smear positive or having three or more body

areas with lesions and six or more skin lesions. We
assessed nerve function and nerve tenderness by
standardised methods.*"" All study centre staff received
training in all test methods and participated in reliabil-
ity testing."

Primary outcome measure

We defined the primary outcome as signs of acute
reaction, new nerve function impairment, or both, such
that full dose prednisolone was indicated. See bmj.com
for detailed definitions.

Analysis

Recruitment to the study began in April 1997 and was
completed in December 1999. We collected data and
analysed them by using EPI INFO software.” We did a
preplanned interim analysis of the six month follow up
data at three years after the start of recruitment. The
full analysis based on the intention to treat principle
was at four years after the start of recruitment. We did
only one retrospective subgroup analysis, which was
based on the presence or absence of impairment of
nerve function at diagnosis.

Results

Figure 1 shows the flow of participants through the
trial. We recruited 636 patients (83% of our intended
number) with previously undiagnosed multibacillary
leprosy. Of these, 324 people received placebo and 312
received low dose prednisolone. We followed patients
to one year (December 2000). The randomisation suc-
cessfully produced groups that were similar with
respect to baseline characteristics, including age, sex,
and sensory or motor nerve impairment. Pre-existing
impairment of nerve function was present in 153
(24%) patients. Sixty six (10%) patients were lost to
follow up. All patients were included in the analysis.

Reactions and nerve function impairment

At four months, the end of the prophylactic treatment
phase, 61 people (9.6%) had experienced a primary
event. Twelve of these people had been taking prophy-
laxis (4% of prednisolone group), and 49 had been
taking placebo (15% of placebo group). The results
indicate a significant protective effect, with a relative
risk of 3.9 (95% confidence interval 2.1 to 7.3) of devel-
oping a primary event if taking placebo compared with
prophylaxis with prednisolone. By 12 months, eight
months after the completion of prophylaxis, 71 (22%)
people in the placebo group had a primary outcome
event compared with 52 (17%) people in the
prednisolone group. The relative risk of having a
primary event if taking placebo, compared with the
prednisolone treated group, was 1.3 (0.9 to 1.8).
Kaplan-Meier curves using data from all 636 people
show the time to event at all time points up to 12
months (fig 2).

Pre-existing nerve function impairment

We found evidence of an interaction with the presence
or absence of impairment of nerve function at diagno-
sis at the four month follow up but not at later time
points (table 1).

Side effects and complications
We checked at each follow up during the treatment
phase for evidence of minor side effects (moon face,
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Fig 2 Time to event for all participants

severe fungal skin infections, severe acne, and gastric
pain needing antacid), major side effects (psychosis,
possible peptic ulcer, glaucoma, cataract, diabetes, and
hypertension), and infection (table 2). Both minor and
major side effects occurred more often in the
prednisolone treated group. Symptoms associated with
major side effects resolved on stopping prophylaxis. If
patients developed infections (jaundice, typhoid, chick-
enpox, and infected scabies), we stopped the trial to
minimise the risk to the patient. The number of people
who developed an infection was not associated with the
treatment groups.

One patient died during the follow up period, at
seven months after the start of the trial. He was part of
the placebo treated group and was no longer in the
treatment phase.

Discussion

Nerve damage is the most important complication of
leprosy for the patient, and the most disabling. The
objective of this trial was to investigate whether the risk
of leprosy related reaction and associated impairment
of nerve function could be reduced by prophylactic
oral corticosteroids. The maximum dose of pred-
nisolone used in this trial (20 mg) was half that used in
standard treatment of acute reaction and nerve
function impairrnent.13 At four months, on cessation of

the prophylaxis, a significant 75% reduction in primary
outcome events occurred, more than the 50%
reduction considered clinically worth while and
hypothesised from the existing evidence. However, this
significant effect was not sustained at one year. A 31%
reduction in the event rate occurred in the pred-
nisolone group compared with placebo at 12 months,
but this was not statistically significant. The pattern of
the survival curve (fig 2) suggests a rebound in events
in the prednisolone group between four and eight
months. It is unclear whether extending the duration of
steroid prophylaxis from four months to eight months
would block this effect and achieve a similar level of
reduction at 12 months as was seen at four months.

An important consideration in the prophylactic use
of steroids is the potential risk of their use in develop-
ing countries where infectious diseases still predomi-
nate. This risk, particularly that of tuberculosis, is added
to the risk of hypertension, diabetes, and glaucoma
associated with the use of steroids. Careful screening at
entry minimised the side effects in this trial, as did
monitoring at monthly intervals; this may not always
be the case in routine practice. The frequency of
adverse events is presented in table 2 and is reported in
detail elsewhere." The importance of balancing the
risks with the benefits of using prophylactic steroids in
leprosy was a factor in setting the clinical benefit at a
50% reduction in designing this trial, an effect achieved
at four months but not at 12 months.

The finding that the preventive effect in the trial in
those patients with no pre-existing impairment of
nerve function seemed different from the effect in
those with pre-existing nerve function impairment is
interesting. It highlights the importance of early detec-
tion and treatment in leprosy, a consideration at the
centre of the World Health Organization’s global strat-
egy."” The finding also suggests that small doses of ster-
oid may be insufficient to suppress the immune
response in leprosy once nerve function impairment
has developed. Further research is needed to improve
our understanding of the immune response in leprosy,
to identify markers to predict nerve damage, and to
explore new interventions to prevent and treat
reactions in leprosy.

Table 1 Stratification for pre-existing nerve function impairment

Relative risk (95% Cl)

Pre-existing nerve function

No pre-existing nerve function P value for test of

Month All data (n=636) impairment (n=153) impairment (n=483) interaction
4 (end of treatment) 39 (21t07.3) 2.0 (0.8t04.5) 6.7 (2.6t016.7) 0.05
12 (end of follow up) 1.3 (0.9t01.8) 11 (0.6t01.8) 15 (1.0to2.1) 0.34

Table 2 Side effects and complications. Values are numbers (percentages) unless stated otherwise

Placebo (n=324)

Prednisolone (n=312) P value for association

Any minor side effect: 40 (12.4) 66 (21.2) 0.002
Moon face 6 (1.9 10 (3.2) 0.27
Acne 1 (0.3) 9 (2.9) 0.009
Fungal skin infection 0 5 (1.6) 0.028
Epigastric pain 39 (12.0) 60 (19.2) 0.01

Major side effects: 0 3 (1.0) -
Glycosuria 0 1 (0.3) -
Possible peptic ulcer 0 2 (0.6) -

Infections 4 (1.2) 2 (0.6) 0.7

Dapsone allergy 12 (3.7) 8 (2.6) 0.8

Death 1 (0.3) 0 -
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What is already known on this topic

Irreversible damage to peripheral nerves is a
frequent complication of leprosy

Nerve damage often occurs in reactional states
during antileprosy treatment and is difficult to
treat and to reverse

What this study adds

Low dose steroids can prevent nerve function
impairment and reactions in the short term, but
the effect is not sustained in the long term

Existing nerve function impairment may affect the
outcome of steroid prophylaxis

This trial is one of three trials combined in an inte-
grated approach across six centres in two developing
countries; the other two trials have been published
recently.” " The trials have shown that it is feasible to
conduct high quality research in such settings and
ensure high standards of quality control throughout
the trial process. This trial indicates that low dose ster-
oids can prevent reactions and impairment of nerve
function in patients with multibacillary leprosy in the
short term but that the benefit is not sustained at one
year. These results do not support the routine use of
low dose steroids for four months in the treatment of
multibacillary leprosy. However, they do add to our
understanding of the reaction process and indicate the
need for further work in tackling this important
complication of leprosy.
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