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Paucibacillary (PB) leprosy patients con-
stitute 70% to 80% of the total leprosy pa-
tients in India. These patients require a
minimum of 4%2 to 6 years of dapsone
monotherapy before they can be declared
as cured and released from control (*¢). Such
a long period of treatment leads to poor
patient compliance and a high dropout rate.
The advent of multidrug therapy (MDT) has
created the possibility of shortening the du-
ration of treatment and thus improving pa-
tient compliance. The WHO Study Group
has advocated MDT with rifampin and
dapsone for 6 months for PB leprosy pa-
tients. Only a few reports are available of
the relapse rates in PB patients after MDT.
In this study we have compared the efficacy
of three MDT regimens containing rifam-
pin. Information regarding attaining inac-
tivity following these regimens has been re-
ported earlier (>'°). We report here the
relapse rates and results of follow up of these
cases for 3-3': years after stopping MDT.

PATIENTS AND METHODS

Three-hundred-twenty patients with PB
leprosy registered at the JALMA Hospital
during 1983-1984 were the subjects of this
study. The results of 236 patients who were
available for 12 years of follow up have
been published earlier ('°). Subsequently, 42
patients (of the same 320 patients) who si-
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multancously had completed the regular
treatment along with the above patients
could be contacted. They were followed up
for 3-3'2 years and have been included in
the present analysis. Therefore, a total of
278 patients had been followed up for 3 to
3Y years and the results are presented here.

The study subjects were in the age group
of 20-25 years and included 63 women pa-
tients. They were all previously untreated
(so far as could be ascertained from history
and occasional urine examinations) and had
indeterminate (I), tuberculoid (TT), or bor-
derline tuberculoid (BT) leprosy diagnosed
clinically. Their bacterial index (BI) ranged
from O to 2, according to the Ridley scale,
and they conformed to the criteria for PB
leprosy laid down by a WHO Study Group
(18).

The skin lesions were recorded on body
charts and areas of anesthesia were also
mapped. Skin-smear examination for acid-
fast bacilli (AFB) was done initially in all
cases, and this was repeated at the end of
therapy in those who were positive earlier.
Smear examinations were also done from
lesions appearing active at the end of ther-
apy or during the follow-up examinations.
The cutaneous nerve thickening was marked
on the patient’s body chart at the start of
therapy and assessed at every visit. Sensory
motor assessment was done as and when
required. The Mitsuda test was done for all
patients, using Dharmendra antigen, before
starting treatment, and was considered pos-
itive when the intradermal nodule mea-
sured 4 weeks later was 5 mm or more in
diameter.

The patients were serially allotted to Reg-
imens I, IT or III.

Regimen I. (WHO Study Group regimen).
Rifampin 600 mg once a month supervised
x 6 months; dapsone 100 mg daily unsu-
pervised X 6 months. Treatment was
stopped at the end of 6 months.
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Regimen II. Rifampin 600 mg once a
month supervised X 6 months; dapsone 100
mg daily unsupervised X 1 year. Treatment
was stopped at the end of 1 year.

Regimen III. Rifampin 600 mg super-
vised daily x 7 days in the first month fol-
lowed by rifampin 600 mg once a month X
5 more months; dapsone 100 mg daily un-
supervised X 1 year. Treatment was stopped
at the end of 1 year.

All patients were put on placebo tablets
after stopping the specific treatment.

After termination of chemotherapy, the
patients were seen once every 3 months or
carlier if their clinical conditions warranted.
During the follow-up period the patients
were assessed regarding disease activity, re-
action, relapse, nerve involvement, and
nerve damage. These terms have been de-
fined earlier (*°) and are detailed below.

Reaction. The term reaction is defined as
a sudden and abrupt appearance of erythe-
ma, swelling and tenderness in the whole of
the existing lesion(s) with or without the
appearance of new lesion(s) with similar
signs of inflammation. In some patients, the
reaction was associated with systemic
symptoms of fever and malaise; in a few
others there was ulceration of the lesions.
Reaction was often associated with tender-
ness in the nerves.

Early reaction was diagnosed when the
signs and symptoms of reaction appeared
during the course of therapy. Late reaction
was diagnosed when it occurred up to 12
months after stoppage of therapy.

Relapse. Relapse was diagnosed when
signs and symptoms of disease activity ap-
peared after the complete subsidence of the
disease. The onset was more gradual and
insidious. Activity appeared in a few of the
old lesions from all or part of the margin
with or without the appearance of new le-
sions. These lesions showed no signs of in-
flammation. This was not associated with
any systemic disturbance, and there was no
tenderness in the nerves. In a few patients,
the smears from such lesions became pos-
itive.

RESULTS

The details of the type of leprosy, the

Mitsuda test, smear positivity, and number

of lesions in these groups of patients were
given in our earlier publication ('9).
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It may be noted that differences in the
distribution of the subjects according to type
of disecase among the different regimens are
not statistically significant (x> = 0.8345, p
> 0.5). Regimen I included 24 TT, 63 BT,
and 8 I patients. Regimen II was composed
of 20 TT, 58 BT, and 10 I patients. Regimen
IIT was composed of 22 TT, 62 BT, and 11
I patients.

The late lepromin (Mitsuda) responses of
the patients were more or less similar among
the patients in different regimens (x> =
0.0524, p > 0.5). Of the 95 patients of Reg-
imen I, Mitsuda responses were positive in
71 and negative in 12; results were not avail-
able in 12. In Regimen I, 65 were lepromin
positive, 10 were negative, and lepromin
testing could not be done in the remaining
13. Regimen III included 71 lepromin-pos-
itive and 10 lepromin-negative subjects; re-
sults were not available in the remaining 14.
The distribution of bacteriologically posi-
tive cases was not significantly different in
the three regimens (x> = 0.2211, p > 0.5):
20 of 95 in Regimen I, 18 of 88 in Regimen
II, and 22 of 95 in Regimen III were bac-
teriologically positive, showing occasional
bacilli with a BI of < 2 on the Ridley scale.

The patients were analyzed according to
the number of lesions. In Regimen I, 41 had
1-5 lesions, 30 had 6-10 lesions, and the
remaining 24 had 11 or more lesions. In
Regimen II, 43 had 1-5 lesions, 27 had 6—
10 lesions, and 18 had = 11 lesions. In Reg-
imen III, 32 had 1-5 lesions, 33 had 6-10
lesions, and 30 had 11 or more lesions. The
distribution of these cases among the dif-
ferent regimens is not significantly different
(x*> = 5.0589, p > 0.1).

Table 1 shows the relapse rate and the
incidence of reactions in these patients. None
of the patients of Regimens I and II devel-
oped ‘“‘early reaction” but 7 of the 95 pa-
tients in Regimen III had “‘early reaction.”
In all of these cases, the reaction subsided
during the treatment period and none de-
veloped deformities. Nine patients on Reg-
imen I had ““late reaction’; in seven of them
the reactions occurred during the first 6
months after stopping therapy. In the re-
maining two, these reactions occurred dur-
ing the 7th to 12th month of follow up. The
“late reaction” had a sudden onset with
swelling, inflammation, and erythema in all
the lesions. New lesions developed in four
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TABLE 1. Rates of inactivity, incidence of reactions, and relapse rates.
o Rate of infectivity at Reactions
Regimen R Relapses®
patients 6 mos. 12 mos. Early Late
I 95 72% 76% 0 9% 9/70 (13%)
11 88 66% 94% 0 0 1/84 (1%)
111 95 64% 97% 6.3% 0 2/93 (2%)

2 Relapses do not include late reactions. p < 0.005 between Regimen I and II and Regimen I and I1I; p > 0.5

between Regimen II and I11.

patients. It was interesting to note that apart
from one instance of development of a nerve
abscess which regressed without leaving any
deformity, there was no other incidence of
nerve damage in cases with late reaction,
possibly because of the early start of anti-
reaction treatment. Late reaction was not
observed in any of the patients in Regimens
IT and III.

Twenty-five patients on Regimen I, four
patients on Regimen II, and two patients on
Regimen III remained active at the time of
stoppage of therapy and their details have
already been published ('9).

Table 2 give the details of relapse in the
three groups of patients in whom the disease
had subsided with chemotherapy. It should
be mentioned that cases of “late reaction”
have not been included in “‘relapses.” Re-
lapses occurred more often in patients on
Regimen I than in those on Regimens II or
IIT (13% vs 1% and 2%, respectively). Sta-
tistical evaluation showed that this differ-
ence was highly significant (p < 0.005).

DISCUSSION

During the dapsone monotherapy era,
paucibacillary (PB) patients were advised to
continue treatment for at least 2 years after
they became clinically inactive or for a min-
imum period of 4% years ('¢). The relapse

rate after dapsone monotherapy was re-
ported to be related to the number of lesions
(%), duration of therapy ('9), type of leprosy
(?) and also, to some extent, lepromin pos-
itivity (¢7).

With the advent of multidrug therapy
(MDT) it is hoped that the duration of treat-
ment will be reduced and patient compli-
ance will be increased. For any therapy to
be considered effective, the relapse rates
should also be at a minimum acceptable
level. Only a few reports are available re-
garding relapse rates after MDT. The WHO
Sixth Expert Committee on Leprosy ('7) re-
ported a global relapse rate of 1 per 1000
during 12-37 months of posttreatment sur-
veillance. However, Samuel, et al. (**) from
Nepal have reported a relapse rate of 9% in
smear-negative PB patients and of 13% in
smear-positive PB patients in 18 months of
follow up after 6 and 10 months of MDT,
respectively. Pavithran (!?) from India ob-
served a relapse rate of 12% in patients un-
der the WHO Study Group regimen during
12 months of posttreatment follow up.

In the present study, we have the results
in 278 patients of three short-term two-drug
regimens, all containing rifampin. Although
the allocation to the different regimens was
done serially and not randomly, it was ob-
served that the patients on the different reg-

TABLE 2. Details of the relapsed patients.

Cases : : N Bacterio-
Regimen relapsing/ THRG 61 discase eI logical No. lesions
subsided TL BT Positive  Negative positivity
I 9/70 1 7 8 — 2 2-10
(13%)
11 1/84 — 1 — — 1 — 4-5
(1%)
111 2/93 - 2 - 2 - — 4-10
(2%)

2 One Regimen I case was not tested.
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TABLE 3. Relapses according to classification of disease.
Regimen No. patients TT BT Indeterminate Tomal
relapses
I 70 1/20 7/43 1/7 9
1 84 0/19 1/55 0/10 1
111 93 0/22 2/60 0/11 2
All regimens 247 1/61 (2%) 10/158 (6%) 1/28 (4%) 12

imens were comparable regarding parame-
ters which could influence patient responses,
such as type of leprosy, bacterial positivity,
number of lesions, and the Mitsuda re-
sponse.

The rates of inactivity in the three regi-
mens have been published earlier (*°). To
summarize the results, about 65%-70% of
the patients in all three regimens became
inactive by 6 months of therapy. Similar
results have also been reported by other
workers (38 11-13) By 1 year the rate was
much greater with Regimens Il and III where
treatment was stopped at 6 months (94%
and 97% vs 76%, respectively). Although
18 of the 25 active cases of Regimen I re-
quired retreatment, none of the remaining
active cases from Regimens II or III re-
quired further treatment.

Early reaction was not observed in pa-
tients on Regimens I and II, but 6% of those
on Regimen III developed early reaction.
This was the group which had received the
initial daily rifampin for 7 days but other-
wise had the same treatment as those in
Regimen II. It appears that such initial
treatment with daily rifampin, while con-
ferring no benefit, might have even contrib-
uted to the occurrence of early reactions.

Distinguishing “relapse’” from “late re-
action” can be very difficult in PB leprosy,
and there are no universally accepted defi-
nitions of these terms. For the purpose of
our study we have defined “late reaction”

as mentioned earlier, i.e., appearance of er-
ythema and tenderness in all of the existing
lesion(s) often associated with tenderness in
the nerves and with or without the appear-
ance of new lesion(s). This was often ac-
companied by other local and systemic evi-
dence of acute inflammation. Late reaction,
according to these criteria, occurred up to
1 year after stopping treatment and was ob-
served in nine (9%) patients on Regimen 1.
No patient on Regimens II or III developed
late reaction. It appears that continuing
dapsone therapy for a further 6 months can
avoid the problem of “late reaction.” This
is very important since reactivation of the
lesions, whether it is called reaction or re-
lapse, would surely contribute to the mor-
bidity in these patients.

Relapse as defined earlier, i.e., appear-
ance of disease activity in previously sub-
sided lesions plus or minus new lesions, oc-
curred in 9 patients (13%) (3 in first year, 5
in second year, and 1 in third year of follow
up) who were on Regimen I compared to 1
(1%) and 2 (2%) of the patients in Regimens
II and III, respectively. It must be stressed
that we have calculated the relapse rate only
for those patients who were at risk of re-
lapse, i.e., those who had clinically subsided
at the time of stopping therapy. The relapses
occurred insidiously with an increase in the
size of some of the old lesions and without
any systemic symptoms. In some patients a
few new lesions appeared. None of the le-

TABLE 4. Lepromin status and relapses.

Lepromin status

Regimen Total —
Relapse among positives Relapse among negatives Not known
I 70 8/51 0/12 7
11 84 0/64 1/10 10
111 93 2/69 0/10 14
All regimens 247 10/184 (5.4%) 1/32 (3.1%) 31
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TABLE 5. [Initial bacteriological status and relapse.
) Relapses among
Regimen Total — -
Smear-positive patients Smear-negative patients
I 9/70 2/18 (11%) 7/52  (13%)
11 1/84 0/17 1/67 (1.5%)
11 2/93 0/22 2/71 (2.7%)
All regimens 12/247 2/57 (3.5%) 107190 (5.3%)

sions showed any ulceration or desquama-
tion, indicating the absence of acute inflam-
mation. In two patients the margins of the
relapsed lesions showed occasional bacilli.

In this study we found that relapses could
not be correlated with type of disease (Table
3), lepromin status (Table 4), initial bacte-
riological status (Table 5), or number of le-
sions (Table 6).

The difference in the relapse rates be-
tween Regimens II and IIT was not statis-
tically significant (p > 0.5). However, the
differences in relapse rates between Regi-
mens I and II and Regimens I and III were
highly statistically significant (p < 0.005).
Since the patients in these three groups were
otherwise comparable, the differences in the
relapse rates could be attributed to the dif-
ferent treatment schedules. Supplementing
the WHO regimen with 6 more months of
dapsone therapy (Regimen II) effectively re-
duced the relapse rate to acceptable limits
and also eliminated both early and late re-
actions. The recommendations of the Na-
tional Leprosy Programme in India (°) state
that smear-negative PB patients should be
treated with the WHO Study Group regi-
men for 6 months and more until the pa-
tients become clinically inactive. The pres-
ent study shows that even in patients who
had clinically subsided with 6 months of
MDT, the incidence of late reaction and the
relapse rate were very high and these could

TABLE 6. Relapses according to number
of lesions.

Lesions
Regimen Total
1-5 6-10 =11
[ 9/70 2/29 7/20 0721
11 1/84 1/40 0/26  0/18
111 2/93 1/32 1731 0/30
All regimens 12/247 4/101  8/77  0/69

be successfully overcome by continuing
dapsone therapy for a further 6 months.

Jesudasan, et al. (>7) have reported that
lepromin-positive patients had a lower re-
lapse rate under dapsone monotherapy than
lepromin-negative patients. (The lepromin
testing was done at the time of release from
control.) However, we find in this study that
with MDT the initial lepromin positivity
did not influence the relapse rate (Table 4).
Similarly, other factors, such as bacterial
positivity, number of lesions, and type of
disease, taken individually, did not influ-
ence the relapse rate (Tables 3-6).

To conclude, late reaction and relapse
were observed (10% to 15% each) in patients
treated by the WHO Study Group regimen.
It is prudent that all PB patients be treated
for 1 year because when the WHO Study
Group regimen was supplemented with 6
more months of unsupervised dapsone
therapy, there were no early or late reactions
and the relapse rate was low (1%-2%). We
could not demonstrate any influence indi-
vidually of factors such as lepromin status,
bacteriological positivity, classification of
disease, and number of lesions on the re-
lapse rates. Administration of daily rifam-
pin for 7 days in the first month did not
offer any advantage, and so it is not advised.

SUMMARY

Three multidrug regimens all containing
rifampin and dapsone have been tried for
the treatment of 278 cases of paucibacillary
leprosy. Regimen I was the one recom-
mended by the WHO Study Group. Regi-
men II was the same as Regimen I with
depsone alone continued for a further 6
months. Regimen III was the same as Reg-
imen II but rifampin was given daily for the
first 7 days. The patients were comparable
with regard to disease classification, lepro-
min status, bacteriological status, and num-
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ber of lesions. As reported earlier, the dis-
ease inactivity rates by 1 year of treatment
were much greater with Regimens IT and 111
than with Regimen 1 (94% and 97% vs 76%).

Early reaction was seen in 6% of those in
Regimen III and in none in Regimens I and
I1. Late reaction was observed in 9% of those
in Regimen I and none in Regimens II and
II1. During 3'% years of follow up, 13% of
the cases in Regimen I, 1% in Regimen II,
and 2% in Regimen III relapsed. Since the
patients in the three regimens were other-
wise comparable, it is concluded that the
high inactivity rate, low relapse rate (1%-—
2%), and no early or late reaction as ob-
served in Regimen II patients were because
of adequate treatment.

RESUMEN

Se estudio la eficiencia de 3 esquemas de tratamiento
con multiples drogas, todos ellos conteniendo rifam-
pina y dapsona, usados en 278 casos con lepra pau-
cibacilar. El esquema I fué el recomendado por la Or-
ganizacion Mundial de la Salud (WHO). El esquema
II fué el mismo que el 1 pero se continud con dapsona
sola durante 6 meses adicionales. El esquema III fué
¢l mismo que el esquema II pero con rifampina ad-
ministrada diariamente durante los primeros 7 dias.
Los pacientes fueron comparables con respecto a cla-
sificacion de la enfermedad, reactividad a la lepromina,
estado bacteriologico, y numero de lesiones. Como se
reportd antes, un ano después de iniciado el trata-
miento el grado de inactividad de la enfermedad fué
significativamente mayor con los esquemas II y I1I que
con ¢l esquema I (94% y 97% vs 76%).

La reaccion temprana se observo en el 6% de los
casos tratados con el esquema III y en ninguno de los
casos tratados con los esquemas I y II. La reaccion
tardia se observo en el 9% de los casos sometidos al
esquema I y en ninguno de los casos tratados con los
esquemas II y III. Durante el seguimiento por 3 anos
y medio, s¢ observo que recayeron el 13% de los casos
en el esquema I, el 1% en el esquema II, y el 2% en el
esquema I1II. Puesto que los pacientes en todos los casos
fueron comparables, se concluye que el alto grado de
inactividad, la baja frecuencia de recaida (1%-2%) y
la ausencia de reacciones temprana y tardia observadas
en los pacientes tratados con el esquema II, se deben
a lo adecuado del tratamiento.

RESUME

Chez 278 cas de I¢épre paucibacillaire, on a procédé
A un essai de traitement comparant trois posologies de
polychimiothérapie, contenant toutes trois de la rifam-
picine et de la dapsone. La posologie 1 était celle re-
commandée par le Groupe d’Etude de 'OMS. La po-
sologie II était la méme que la premiére, mais avec 6
mois supplémentaires de dapsone scule. La posologie
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III était la méme que la deuxiéme, sauf que la rifam-
picine ¢tait administrée quotidiennement pendant les
7 premiers jours. Les malades étaient comparables en
ce qui concerne la classification de la maladie, la réac-
tion a la Iépromine, I’état bactériologique, et le nombre
de Iésions. Ainsi qu’on I’a rapporté antéricurement, les
taux d’inactivation de la maladie aprés un an de trai-
tement étaient beaucoup plus élevés avec les posologies
II et III qu’avec la posologie I (respectivement 94% et
97%, contre 76%).

Une réaction a été constatée précocement chez 6%
des malades soumis a la posologie 111, mais chez aucun
des malades auxquels avaient ¢t¢ administrées les po-
sologies I et II. Une réaction a ¢té observée plus tar-
divement chez 9% des malades recevant la posologie
I, et chez aucun des malades recevant les posologies 11
ct II1. Au cours des 3% années de suivi, 13% des ma-
lades soumis a la posologie I ont récidivé, ces taux
¢tant de 1% chez les malades recevant la posologie 11
ct de 2% chez les malades ayant été traités par la po-
sologie I11. Puisque les patients exposés a ces trois po-
sologies ¢taient comparables a tout autre égard, on en
conclut que le taux élevé d’inactivation, ainsi que le
faible taux de récidive (1%-2%), de méme que le fait
qu’aucune réaction précoce ou tardive n'a été notée,
démontrent qu’il s’agit 1a d’un traitement adéquat.
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