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For many years, the standard practice for
the treatment of lepromatous leprosy was
to prescribe dapsone (diaminodiphenylsul-
fone, DDS) in a dosage of 5-10 mg/kg body
weight/week for life. It is well known that
many patients became increasingly irregular
in taking drugs due to the long duration of
treatment. Irregularity in treatment, togeth-
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to the emergence of sulfone resistance (').
Also, some patients develop clinical dete-
rioration and continue to remain bacterio-
logically positive despite prolonged dap-
sone monotherapy. The A I ycobacterium
!clime which these patients continue to har-
bor are probably partially or wholly sulfone
resistant. Rifampin (RFP), a powerful bac-
tericidal drug, was introduced in the treat-
ment of multibacillary leprosy in the 1970s
(10, 21, 27, 28s .) However, even rifampin, given
as monotherapy, is unable to produce faster
clearance of bacilli (33). To prevent the
emergence of drug resistance, multidrug
therapy (MDT) was introduced in the treat-
ment of leprosy. Rifampin has been tried in
different combinations with other drugs
( 7. 12,'6• 17, 2'  " "), but there have been very
few studies with a long-term follow up
(6, 15, 23s .) Hence, a study was undertaken in
lepromatous and near-lepromatous leprosy
cases by the Tuberculosis Research Centre
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at Government Royapettah Hospital, Ma-
dras, India, to compare two regimens of
MDT, with and without ri fampin, with in-
tensive l'ollow up to 60 months.

MATERIALS AND METHODS
Patients admitted to the study were re-

ferred from the leprosy outpatient clinics in
and around the city of Madras. A patient
was eligible for the study if he/she was aged
12 years or more; the disease was classified
clinically as polar lepromatous (LLp), sub-
polar lepromatous (LLs), or borderline lep-
romatous (13L); the bacterial index (111) was
2.5+ or more on Ridley's scale, and he/she
did not have renal, hepatic or cardiovas-
cular disease, diabetes mellitus, epilepsy, or
active tuberculosis.

The patients were randomly allocated to
one of the following two regimens, after
stratification according to the duration of
previous antileprosy chemotherapy as less
than 1 year, 1 to 5 years, and more than 5
years: a) RHCD (RFP) = Daily chemother-
apy with rif►mpin 12 mg/kg body weight in
three graded doses* according to body
weight, plus isoniazid 300 mg, plus clofa-
zimine 100 mg, plus dapsone 10 mg/kg body
weight per week in three graded doses* for
the first 3 months, followed by dapsone and
clofazimine in the same dosages daily up to
60 months. b) CD (nonRFP) = Clofazimine
100 mg plus dapsone 10 mg/kg/week in three
graded doses* daily up to 60 months.

The dosages were increased appropriately
if the patient gained weight but were not
reduced for weight loss. The patients at-
tended the clinic daily for the first 3 months
for supervised administration ofdrugs; sub-
sequently, they attended twice a week for
collection ofdrugs until 12 months, and once
a week thereafter for the rest of the period.
On the days of clinic attendance, the drugs
were administered under supervision, and
on the other days the drugs were to be self-
administered.

Before starting treatment, all of the pa-
tients underwent a) a general physical ex-
amination, b) a clinical assessment of lep-
rosy, c) an examination of skin smears from

* 20-29 kg = RFP 300 mg. DDS 50 mg; 30-44 kg
= RFP 450 mg, DDS 75 mg: 45 kg or more = RFP
600 mg, DDS 100 mg.

six active sites for leprosy bacilli to deter-
mine the bacterial index (131) and morpho-
logical index (MI), d) estimations of hemo-
globin and total and differential white blood
cell counts, e) urine tests for albumin and
sugar, 0 estimations of total serum proteins,
albumin/globulin (A/G) ratio, serum bili-
rubin, serum aspartate (AST) and alaninc
aminotransferase (ALT) activities and blood
urea, g) Mitsuda lepromin test, h) tuberculin
skin test using 1 TU PPD RT 23 with Tween
80, i) skin biopsy for histopathological ex-
amination, and j) color photographic trans-
parencies of lesions. In addition, a clinical
examination for leprosy was undertaken on
admission by an independent assessor who
was unaware of the treatment and the bac-
teriological findings.

During the treatment period, a clinical
examination by a medical officer was done
every month, examination of skin smears
for 131 and MI every 6 months from the
same sites as on admission, blood and urine
tests every 3 months up to 12 months and
every 6 months thereafter, and biochemical
investigations at 3, 6, 12 and 60 months.
Skin biopsies were repeated at 6 and 60
months, and lepromin and tuberculin skin
tests at 60 months; patients were seen by an
independent assessor and color transpar-
encies were taken every 6 months up to 36
months and every year thereafter.

Smears were taken from six skin sites: left
and right earlobes, right eyebrow, and three
other optional active sites. The smears were
read independently by two experienced
technicians. Whenever there was disagree-
ment, an umpire reading was done.

RESULTS
Study population. In all, 210 (104 RFP,

106 nonRFP) patients were admitted to the
trial. Of these, 33 (16 RFP, 17 nonRFP)
have been excluded from the main analysis;
7 (3 RFP, 4 nonRFP) died due to causes
other than leprosy; 10 (7 RFP, 3 nonRFP)
migrated; 2 (both nonRFP) had received an-
tituberculosis drugs; and 14 (6 RFP, 8
nonRFP) either absconded or discharged
themselves against medical advice. The
findings in the remaining 177 patients (88
RFP, 89 nonRFP) are presented here.

Prior to admission to the trial, 53 patients
(60%) of the RFP group and 53 patients
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TABLE 1. Regularity of attendance for drugs over different periods in the two regimens.

Percentage of patients

Treatment received 0-3 mo. 0-12 mo. 0-60 mo.

RFP^nonRFP RFP nonRFP RFP nonRFP

100% 47^42 32 31 24 20
95%-99% 47^46 58 57 59 62
90%-94% 6^9 8 8 9 11
80%-89% I^1 2 3 7 3
70%-79% 0^2 0 0 1 3

Total patients 88^89 88 89 87 89

(60%) of the nonRFP group had received
specific chemotherapy for less than 1 year;
25 (28%) and 24 (27%), respectively, for I-
5 years; 10 (11%) and 12 (13%). respective-
ly, for more than 5 years. All but 22 of the
177 patients were male; the mean age was
28 years and the mean weight, 44.4 kg. Of
153 patients for whom histopathological re-
ports were available, 120 (78%) were clas-
sified as lepromatous, 27 (18%) as border-
line lepromatous, and 6 (4%) as
indeterminate. However, 3 of these 6 in-
determinate cases were clinically classified
as lepromatous and 3 as borderline lepro-
matous by the independent assessor.

Drug regularity. During the first 3
months, 78 (44%) patients received every
single dose of the drugs and 173 (98%) re-
ceived 90% or more (Table 1)—a remark-
able degree of regularity, considering that
the patients were to attend daily for their
drugs for supervised administration. Even
over a 5-year period, more than 93% had
collected 90% or more of their drugs. The
regularity was similar in the two groups.

Clinical progress. Clinical progress was
assessed by an independent assessor, who

was unaware of the regimen or bacteriolog-
ical results of the patients, using scores based
on semiquantitative assessments. The body
was divided into seven areas: a) head and
neck, b) trunk, c) left and d) right upper
extremities, e) gluteal region and genitalia,
and f) left and g) right lower extremities. A
clinical score was given for each area based
on the predominant lesions present, as fol-
lows: nodules = 4; raised plaques = 3; thick
infiltration = macules and fine infiltration
evidenced by shininess = 1; complete res-
olution = 0. The total of the seven areas
represented the clinical status. The maxi-
mum score, for example, would be nodules
on all seven body areas or 28.

The mean score on admission was 13.4
(range 6-25) for the RFP group and 13.2
(range 4-23) for the nonRFP group (Table
2). At 60 months, the average score was 1.2
and 1.3, respectively; both the fall and the
rate of fall were similar in the two groups.

Progress was classified as: improvement,
no change, or deterioration. Improvement
was graded as marked, moderate or slight,
depending on the total fall (25%-49% =
slight, 50%-74% = moderate, 75% =

TABLE 2. Clinical scores" as assessed by independent assessor.

Regimen No.
Mean scores (range)

patients
0 mo. 6 mo. 12 mo. 60 mo.

RFP 88 13.4 7.4 5.9 1.2
(6.0-25.0) (1.0-19.0) (0.5-17.0) (0.0-5.0)

NonRFP 89 13.2 7.9 6.6 1.3
(4.0-23.0) (0.5-18.5) (0.0-28.0) (0.0-7.0)

Clinical score based on the sum of the predominant lesions present (nodules = 4, raised plaque = 3, thick
infiltration = 2, maculcs and fine infiltration evidenced by shininess = 1, complete resolution = 0) in seven
areas of the body (head and neck, trunk, left upper extremity, right upper extremity, gluteal region and genitalia,
left lower extremity, and right lower extremity). The maximum score, for example, would be nodules on all
seven body areas or 28.
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TABLE 3. Clinical progress as assessed by an independent assessor.

Progress

0-6 mo. 0-12 mo. 0-60 mo.

RFP NonRFP RFP NonRFP RFP NonRFP

No. % No. % No. ()/0 No. % No. % No. %

Improvement
Marked 18 20 14 16 34 39 30 34 77 93 75 91
Moderate 39 44 34 38 33 38 39 44 5 6 5 6
Slight 27 31 31 35 17 19 15 17 1 1 2 2

No change 4 5 9 10 4 5 5 6 0 0 0 0
Deterioration 0 0 1' 1 0 0 0 0 0 0 0 0
Total patients 88 89 88 89 83 82

Slight deterioration.

marked). In addition, sensory and motor
assessments were done and recorded, in-
cluding any paralysis.

At the end of 6 months, moderate or
marked improvement was seen in 65% of
the RFP group and 54% of the nonRFP
group (p > 0.1). Corresponding figures at
60 months were very high—namely, 99%
and 98%, respectively (Table 3). Again, the
responses were similar in the two groups.

Bacteriological investigations. The mean
bacterial index (BI) on admission was 4.32
in the RFP and 4.29 in the nonRFP groups.
There was a steady fall in the BI value in
both groups, and the reduction was similar
for the two groups (Table 4). At 60 months,
the BI values were 1.09 and 1.06, respec-
tively.

Three patients in the RFP group and three
patients in the nonRFP group had a BI of
0.0 at 60 months, but none had BI values
of 0.0 for three consecutive months (Table
5); 31 patients in the RFP group and 37 in
the nonRFP group had BI values between
0.1 and 0.9, and 46 and 37, respectively,
had BI values between 1.0 and 1.9. None
had a BI greater than 2.9.

The pretreatment morphological index
(MI) was very low. Out of 177 patients, only

8% had an MI of 1.0% or more on admis-
sion and the maximum observed was 3.0%.
No solid bacilli were seen in 88% in each
group at 6 months, in 97% in the RFP group
and 98% in the nonRFP group at 12 months,
and in 100% in each group at 60 months.

Correlation of clinical score and BI. Al-
though almost all of the patients in this study
had shown moderate or marked clinical im-
provement over the 5-year period, the BI
values at 60 months ranged from 0.0 to 2.8
(mean 1.07). The correlation coefficient be-
tween the two measures was 0.47 in the RFP
group and 0.52 in the nonRFP group on
admission and 0.02 and 0.2, respectively,
at 60 months.

Complications. Of the 177 patients, 96
(46 RFP, 50 nonRFP) had reactions during
the 60-month period (Table 6). These were
classified as erythema nodosum leprosum
(ENL) in 62 (20 mild, 13 moderate, 29 se-
vere); as reversal reaction in 12 (5 RFP, 7
nonRFP); as neuritis in 22. In 23 (23%) of
the 96 patients with reaction, the episodes
occurred during the first 3 months. Severe
reactions were noted in 10 patients in the
RFP group and 20 patients in the nonRFP
group (p = 0.1). The reactions were con-
trolled with chloroquine, antihistamines,

TABLE 4. Bacterial indices on admission and at 6, 12, and 60 months.

Regimen No Mean BI (range)
patients 0 mo. 6 mo. 12 mo. 60 mo.

RFP 88 4.32 3.89 3.61 1.09
(2.5-5.7) (1.8-5.3) (0.5-5.1) (0.0-2.5)

NonRFP 89 4.29 3.93 3.55 .̂  1.06
(2.7-5.7) (1.7-5.2) (0.3-5.0) (0.0-2.8)
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TABLE 5. Distribution of bacterial index at 60 months.

prednisolone and/or thalidomide, depend-
ing upon the severity.

During the 5-year period, 7 patients de-
veloped paralytic deformity of mild-to-
moderate degree (4 belonged to the RFP
group and 3 to the nonRFP group). All of
these patients had experienced reactional
episodes.

During the first 3 months, liver functions
were monitored. The serum bilirubin and
serum AST and ALT values were within
normal limits for all patients on admission
and at 3 months, except for one patient who
had elevated values at 3 months but without
clinical symptoms.

DISCUSSION
A controlled clinical trial was conducted

in 177 patients with lepromatous or near-
lepromatous leprosy, employing two regi-
mens of chemotherapy, to elucidate the role
of rifampin in multidrug therapy. The re-
sults up to the end of 5 years are reported
here.

Clinical progress was recorded by way of
body charting and the assigning of clinical
scores. From this study, it appears that the
scoring system used in this study, and as
reported by Iyer, et al. ("), is a satisfactory
method for assessing clinical progress.

The fall in BI in this study was approxi-
mately 0.6 log per year which is similar to
that reported by Grosset (9). Of the 177
patients in this study, six patients had a BI
value of 0.0 at 60 months. In the THELEP
trials, 2 of 24 patients were reported to have
a BI value of 0.0 in 41-53 months ( 30). The
corresponding proportions reported by Ka-
toch, et al. were 18 of 56 at 42 months and
10 of 24 at 48 months (l 5). In the study
reported here, all of the patients had had a
BI value of 2.5 or more on admission, com-
pared with 4.0 or more in the other two
studies.

Rifampin is a bactericidal drug and kills
99.9% of the organisms within a week ( 31 ).

Dapsone and clofazimine have been re-
ported ( 19) to render the organisms nonvi-
able in 90 days and 150 days, respectively.
Isoniazid has been observed to have a po-
tentiating effect in experimental therapy ( 5 )
and has been reported to show synergism
with dapsone ( 2). In the present study, the
bacteriological positivity continued to per-
sist even after 5 years, as reported by others
(18, 26. 29. 33). From the results of this study,
it appears that rifampin has not shortened
the length of time necessary to achieve bac-
teriological negativity since the outcomes of
the two regimens were similar. A long-term
follow up of these patients is being under-
taken after treatment to observe any re-
lapses.

Leprosy patients are well known to be
irregular in attending for treatment ( 20). El-
lard ( 3 ) has reported that even among those
attending treatment clinics as many as 30%
actually self-administered less than 25% of
their prescribed treatment. In the present
study, the drugs were administered daily
under supervision for the first 3 months,
then supplied biweekly until 12 months, and
then once a week until 60 months, the drugs
being given under supervision on the days
of attendance. Compliance of the patients
was excellent in this study; thus, 44% re-
ceived every single dose during the first 3
months. During the next 9 months when
the patients were to attend twice a week,
90% collected 95% or more of their pre-
scribed drugs. Attendance continued to be
good for the rest of the 60-month period.
All of the patients showed good clinical im-
provement, probably because of the high
degree of regularity in attendance (4). How-
ever, 14 patients have been excluded from
these analyses because they absconded or
discharged themselves against medical ad-
vice.

Another interesting finding of this study
is that reactions were neither more frequent
nor their severity higher in the group which
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received rifampin during the first 3 months,
contrary to the finding reported by Gro-
enen, et al. ( 8). Indeed, in the present study,
the incidence of severe reactions was higher
in the nonrifampin group although the dif-
ference was not statistically significant (p =
0.1).

The success achieved by the nonrifampin
regimen is a surprising and encouraging
finding. All of the patients in this regimen
had lepromatous leprosy, either LL or near-
LL type. Forty percent of the 89 patients
had already received more than 1 year of
chemotherapy with dapsone prior to their
admission to the study, and some of them
could have had dapsone resistance at the
time of admission to the trial. Even so,
treatment with the nonrifampin regimen of
clofazimine and dapsone for 60 months re-
sulted in marked clinical improvement in
91% and moderate improvement in a fur-
ther 6%. This was also reflected in a reduc-
tion of BI from 4.29 to 1.06, with an average
annual fall of 0.6 log, similar to what has
been reported for rifampin-containing reg-
imens ( 9). The high efficacy of the regimen
ofclofazimine plus dapsone observed in this
controlled clinical trial should be taken into
consideration in planning national strategy
for leprosy eradication.

SUMMARY
A controlled clinical trial of two multi-

drug regimens in multibacillary leproma-
tous and near-lepromatous patients with a
bacterial index (BI) of 2.5 or more was con-
ducted. Patients were randomly allocated to
either a two-drug regimen of dapsone plus
clofazimine for 60 months or a four-drug
regimen of rifampin, isoniazid, dapsone, and
clofazimine for the first 3 months and clo-
fazimine plus dapsone for the next 57
months. There was no difference between
the rifampin and nonrifampin regimens with
respect to the clinical improvement or bac-
teriological status of the patients at 60
months. Reactive states and neuritis were
observed to be equal in the two patient
groups.

RESUMEN
Se realith un estudio clinico controlado de dos es-

quemas de tratamicnto a base de drogas multiples en
pacientes multibacilares y en pacientes subleproma-
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tosos con un indice bacteriolOgico (IB) de 2.5 6 más.
Los pacientes fueron distribuidos (al azar) en un grupo
que recibi6 un esquema de tratamiento con 2 drogas
(dapsona mss clofazimina por 60 meses) o en un grupo
que recibi6 rifampina, isoniazida, dapsona y clofazi-
mina por lo menos durante 3 meses y clofazimina más
dapsona los siguientes 57 meses. No hubo diferencia
entre los esquemas con y sin rifampina en cuanto a
mejoria clinica o estado bacteriol6gico de los pacientes
a los 60 meses. Los estados reaccionales y las neuritis
fueron iguales en los 2 grupos de pacientcs.

RESUME
On a mené un essai clinique contrôlé de deux sché-

mas thérapeutiques utilisant chacun plusieurs medi-
caments, chez des malades atteints de lepre multiba-
eillaire et chez des malades proches du type lépromateux
ayant un index bactériologique (BI) de 2,5 ou davan-
tage. Les malades ont éte attribués au hasard a l'un ou
l'autre de ces schemas therapeutiques, run consistant
en dapsone et clofazimine pour 60 mois, et l'autre
comprenant quatre medicaments, 3 savoir Ia rifam-
picine, Ia dapsone et Ia clofazimine pen-
dant 3 mois, suivis de clofazimine accompagnee de
dapsone pendant les 57 mois suivants. Aucune dilTh-
rence n'a et& notée pendant les 60 mois du suivi entre
les schémas thérapeutiques comprenant ou non de la
rifampicine, pour cc qui est de l'amélioration clinique
ou de l'état bactériologique de ces =lades. La fré-
quence des états réactionnels ou des névrites fut égale
dans les deux groupes de malades.
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