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Rifampin is known to be a potent antileprosy drug and multidrug therapy (MDT)
including rifampin considerably shortens
infectivity in leprosy ( 4 ' 5 ' 1" ). However, the
optimum duration of treatment with MDT
is not known with certainty, and the general
recommendation is to continue the treatment for 2 years or until bacterial negativity, whichever is later ("). Some investigators have suggested that since most of the
viable bacilli are killed by a few months of
MDT, treatment may be stopped even before smear negativity is attained since the
dead bacilli will be cleared from the body
over time. This is an attractive proposition,
especially for the leprosy control programs,
from the point of view of both ensuring patient compliance and economy. Against this,
the results of the THELEP trials as well as
of studies carried out at Central JALMA
Institute for Leprosy (JALMA) indicate that
in the initially highly bacillated borderline
lepromatous/lepromatous (BL/LL) leprosy
patients viable bacilli are present in 9%16% of the tissue biopsies even after 2 years
of MDT e. 6, 10 ,). Under these circumstances
and without much information about possible safe limits of the remaining viable bacterial load after different durations of MDT,
it becomes ethically difficult to carry out
prospective clinical trials in highly bacillated patients in whom treatment is terminated after short durations. In order to gain
some insight into this problem, we have tried
' Received for publication on 19 April 1990; accepted for publication in revised form on 4 December
1990.
K. Katoch, M.D., Assistant Director; M. Natarajan, M.B.B.S., D.D.V., Research Officer; A. Bagga,
M.B.B.S., Research Officer; V. M. Katoch, M.D., Assistant Director, Central JALMA Institute for Leprosy
(ICMR), P.O. Box 31, Taj Ganj, Agra 282 001, U.P.,
India.
Reprint requests to Dr. Kiran Katoch.

248

to reassess disease activity and bacterial
clearance in those patients who had stopped
MDT on their own after varying periods of
treatment.
PATIENTS AND METHODS
Untreated BL and LL patients between
the ages of 18 and 50 years who had an
initial bacterial index (BI) of 4+ to 6+ on
the Ridley scale were the subjects of this
study. It has been our practice from 19811983 onward that all untreated BL/LL patients attending our outpatient department
(OPD) were treated with a slightly modified
WHO regimen 4 . 5 ) after a complete examination, charting for assessment of clinical scores and smear testing from four different sites. The regimen used was: rifampin
600 mg once a month (supervised), clofazimine 100 mg on alternate days (unsupervised), and dapsone (DDS) 100 mg daily
(unsupervised).
We found that 37 highly bacillated, previously untreated, BL/LL patients who had
taken regular treatment with the abovementioned drug schedule, and who had been
clinically examined every month, had defaulted at varying periods after starting the
above-mentioned drug schedule. We tried
to retrieve them by writing to them repeatedly as well as by sending railway concession forms; 17 of these drop-outs responded
to our efforts. In these 17, a patient history
was taken for intervening drug intake, the
urine was tested for dapsone, and they were
also examined in detail clinically and bacteriologically. Fifteen of the 17 patients did
not give a history of intervening drug intake,
and their urine was also negative for dapsone. Of these 15 patients, 6 had been on
the above regimen for 12-18 months (Group
B), 4 for 24-30 months (Group C), and 5
for 36 to 44 months (Group D). All of the
(
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TABLE 1. Clinical and bacteriological follow-up of patients in Group B (drop-outs after
12-18 months of treatment).
At start of therapy
BI

Clinical
score
(mean 14.8)

4.8
4.75
4.75
3.75
3.75
3.3

18.0
15.0
14.0
14.0
14.0
14.0

After initiation of therapy

131

Clinical
score
(mean 6.1)

4.0
3.5
3.1
3.0
2.75
3.0

10.0
8.0
6.0
4.0
4.0
5.0

4-5 years

2 to 2'/2 years

12-18 months

13I

Clinical
score
(mean 10.0)

BI

Clinical
score
(mean 15.0)

NA'
NA
NA
3.1
3.5"
3.0

NA
NA
NA
10.0
12.0
8.0

5.0"
4.2
4.1
NA
NA
NA

17.0
14.0
14.0
NA
NA
NA

NA = Results are not available.
" Significant ATP levels in the bacilli purified from biopsies.

patients in Groups B, C, and D were examined clinically and bacteriologically after
retrieval and their findings recorded.
Clinical scores, which include the quantitative assessment of clinical lesions on the
body, were determined by the method of
Iyer, et al. ( 3 ) and as reported by us for Group
A patients (patients completing MDT) earlier ( 4,5 ). For this purpose, the body surface
was divided into seven areas and the lesions
awarded scores ranging from 4 for nodules;
3 for plaques and pronounced infiltration;
2 for appreciable thickening and infiltration
of skin; and 1 for macules and mild infiltration. The predominant lesions in the
area at the time of examination were taken
into consideration for the purpose of scoring. The scores so obtained in all of the
seven regions were added together to give
the clinical score for each examination. The
maximum score that a patient could attain
was 28.
The BI was estimated on the Ridley scale,
and ATP estimations were done in two cases
by the method of Katoch, et al. ( 6 ). Compliance of drug intake was assessed by testing the urine for dapsone periodically (').
These 37 cases had regularly attended the
initial mentioned periods of treatment and
had defaulted subsequently. A patient was
considered "regular" if he took nine supervised doses of rifampin with unsupervised
drugs (and was positive on more than 75%
of occasions for DDS in urine) in a consecutive period of 1 year.
The condition of these patients was compared with that of our earlier reported trial
patients who had taken this treatment con-

tinuously (Group A) until their smears became negative ( 4 5 ). We also compared these
results with those reported by Pattyn, et al.
( 9 ) for his patients on different fixed-duration multidrug regimens (P, and P 2 ).
RESULTS
Group B. The BI of the six patients in

this group at the start of MDT was 4.8, 4.75,
4.75, 3.75, 3.75, and 3.3 (mean 4.2). At the
time of discontinuing therapy (12-18
months later), these patients had shown
clinical improvement with regression of their
nodules and infiltration, and their clinical
scores had fallen from 14.8 (mean) to 6.1
(mean). Bacteriologically they had also improved (BI = 4, 3.5, 3.1, 3, 2.75 and 3,
respectively, mean 3.2) (Table 1). These
clinical and bacteriological improvements
were similar to those in Group A. (All of
the Group B patients had stopped treatment
at 12-18 months.) Three of the six patients
in Group B were retrieved after 1 to 11/2
years, and the other three were retrieved 3
to 4 years after stopping therapy. By this
time, all of these six patients had clearly
worsened clinically (clinical scores ranging
from 8 to 17, Table 1), and in two there
were many fresh nodules on the face and
body. Bacteriologically also there was an increase in their BI (Fig. 1). In two patients
in whom biopsies could be done, the bacilli
in the tissue biopsies had significant amounts
of ATP.
Group C. The four patients in Group C
had taken treatment for 24-30 months regularly and then had stopped treatment on
their own. The pretreatment BIs of these
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FIG. 1. Comparison of change in average BI in patients on continuous MDT (Group A); those patients
who dropped out after 12-18 months of treatment
(Group B) and Regimens P, and P, of Pattyn, et a!. ( )
in whom the treatment was terminated at 12 months.
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FIG. 2. Comparison of change in average BI in patients on continuous MDT (Group A) and those patients who dropped out after 24-30 months of MDT
(Group C).
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patients were 4.9, 4.9, 4.0 and 4.0 (mean
4.4). The BIs of these patients at the time
of discontinuing therapy were 3, 2.5, 2.5
and 0.75, respectively (mean 2.2). At the
time of review (1-2 years later), none of
these patients showed any clinical or bacteriological deterioration (Fig. 2). One patient who had defaulted when his BI was
0.75 (after 28 months of continuous therapy) was smear negative when we examined
him again 1 year later. The other three patients were still smear positive although the
current BIs were lower than those found at
the time of their stopping treatment on their
own.
Group D. The five patients in Group D
had taken continuous therapy for about 36
TABLE 2. Clinical and bacteriological
progress of patients of Group A (patients
completing MDT).
Percentage of
Treat-^
^
ment^Clinical^Average
^ patients who
attained smear
duration^score^BI
^
negativity
(mo.)
0
12
24a
36
42
48
54-60

16
7
2
0.5
b

4.45
3.78
2.56
1.30
1.12
0.33
0.03

0
0
0
5.6%
32.1%
43.3%
86.0%

(3/56)
(18/56)
(13/30)
(18/20)

In 22% patients bacillemia was present after 24
months of MDT which disappeared by continuation
of treatment for 30 months; 16% of the patients had
appreciable ATP levels in the bacilli purified from their
tissue biopsies.
h Not quantifiable, just shrivelled skin persists.

to 44 months. The pretreatment BIs of these
patients were 4.8, 4.2, 4.0, 4.0 and 3.9 (mean
4.18). Their BIs at the time of their discontinuing treatment were 1, 1, 1.2, 1.2, and
0.3, respectively (mean 0.9). At the time of
review (1-2 years later), all of these patients
appeared to have maintained their improvement and their disease was judged to
be clinically inactive. Bacteriologically they
were all negative.
Group A. Fifty-six patients, the results
of which have been reported earlier ( 5 ), took
the above treatment until attainment of
smear negativity. Their mean pretreatment
BI was 4.45, which is comparable to the BIs
of Groups B, C, and D and the unretrieved
drop-out cases (Table 2).
Comparison of retrieved and unretrieved
defaulters. Twenty patients who had discontinued treatment did not respond to our
efforts to retrieve them. Ten of these patients had taken the modified WHO/MDT
regimen for 12-18 months, 6 for 24-28
months, and 4 for 36 and more months. The
mean pretreatment BI of these unretrieved
patients was 4.5, comparable to the BIs of
Groups A, B, C, and D and the BIs of the
patients in the P, and P, regimens. The mean
BI for the 10 patients who had taken treatment for 12-18 months at the time of discontinuing treatment was 3.4 (compared to
3.2 for Group B); for the 6 patients who had
taken treatment for 24-28 months, it was
2.8 (compared to 2.2 for Group C); and for
the 4 patients who had taken treatment for
36-44 months, it was 0.75 (compared to
0.9 for Group D). It will thus be seen that
the mean BI of the unretrieved patients was
comparable to those of the corresponding
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groups (Groups B, C, D) patients we managed to retrieve.
DISCUSSION
At present the recommendations of WHO
(I I) are that the treatment with MDT should
be continued in highly bacillated multibacillary patients until smears become negative or for 2 years, whichever is later. However, it has been hypothesized by a few
investigators that MDT need not be continued until smear negativity and that treatment may be stopped earlier since most of
the viable bacilli would have been killed by
a few months of MDT. In support of such
a view are the studies reported by Pattyn,
et al. 8 9 ). In a study of Pattyn, et al. 9 ) in
which P, (rifampin 600 mg twice a week for
6 months and dapsone 100 mg daily for I
year) and P, (rifampin 600 mg twice a week
for 6 months, prothionamide 500 mg daily
for 6 months, and dapsone 100 mg daily for
1 year) regimens were given for 1 year, the
patients had not worsened clinically and a
slow fall in their BI was also noted. In another study by Pattyn, et al. 8 ) a very intensive treatment schedule with daily and
weekly rifampin, ethionamide and dapsone
was tried in a heterogeneous group of treated
and untreated patients with BIs of more than
2, and it was found that the BI continued
to drop when treatment was stopped after
I year. However, the reported viability
studies of THELEP trials and the results of
studies from Central JALMA Institute indicate that even after 2 years of MDT at
least 9%-16% of the highly bacillated patients harbor viable bacilli. We therefore felt
that without much information about possible safe limits of remaining viable bacterial load, it would be unethical to carry out
a trial by stopping treatment at varying periods in one group of patients and follow
them up. We chose the alternative of seeing
what had happened to those patients who
had stopped therapy on their own, after
varying periods of treatment, by retrieving
the drop-out cases and examining them.
We realize that we could retrieve only
about 50% of the defaulters and that the
retrieved cases need not necessarily be a true
sample of the drop-outs or of those continued on treatment. However, we found that
the average initial BI and that at the time
of defaulting of patients who were retrieved
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3. Comparison of fall in average BI in patients
on continuous MDT (Group A) and those patients who
dropped out after 36-44 months of MDT.
FIG.

and those who did not respond to our queries were comparable. These patients are also
comparable to patients of Groups A, P, and
P,. Therefore, it seems reasonable to assume that at least a good proportion of such
cases will behave like the retrieved patients
in the study, and that the results of this study
are worth reporting since they seem to reflect trends which correlate with the duration of treatment and thus appear to be therapeutically meaningful and consistent.
In the present study, all of the six patients
in Group B had treatment for 12-18
months, and they all deteriorated clinically
(Table 1) and bacteriologically (Fig. 1) after
they discontinued treatment. The mean
clinical score after 24-36 months was between 0.5 and 2 in continuously treated patients (Group A, Table 2), whereas in the
case of the three defaulters in this group clinical scores were 10, 12, 8 (mean 10) at this
duration. Similarly, clinical scores in those
who were continuously treated were not
quantifiable after 4 years of treatment (Table 2); whereas in the three defaulters available for follow-up at that duration these were
17, 14 and 14 (mean 15). This shows that
these cases had clearly deteriorated clinically from the time they dropped out. The
trend that the BI had taken in these patients,
as observed at the time of review, was in
striking contrast with that in Group A patients who had continued treatment. It will
be seen from Figure 1 that in patients on
regular treatment the rate of fall of the BI
was rapid in the 18-36 month period. On
the other hand, in those who had stopped
treatment around 12-18 months the BI had
remained either stationary or, more often,
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it had increased considerably. These patients were regular as evident from clinical
attendance and urine spot test results, and
their initial clinical and bacteriological
progress was also similar to patients of
Groups A, C, D. Evidently this worsening
has to be attributed to premature stoppage
of treatment. In the two patients in whom
ATP estimations could be done, significant
viable bacillary populations were detected
in the tissue biopsies. These levels (53 pg
and 258 pg per 10 6 bacilli) were almost like
those observed in untreated lepromatous
patients ( 6 ). Despite the small number in
this group, the consistent worsening of all
of them makes us feel that 12-18 months
of therapy with the conventional regimen
will not be adequate for highly bacillated,
previously untreated BL/LL cases. Our results are thus not in agreement with those
of Pattyn, et al. ( 8,9 ) mentioned earlier.
However, it needs to be emphasized that
Pattyn's patients received much more intensive rifampin treatment, i.e., 52 rifampin
doses in P,, P, regimens ( 9 ), and 180 rifampin doses in other regimens ( 8 ), as compared
to a maximum of 12-18 rifampin doses in
our Group B patients. These differences
might be responsible to some extent for the
varying responses recorded by Pattyn, et al.
( 8 . 9 ) and by us in the present study.
Group C patients had taken treatment for
24-30 months, and they did not show any
clinical or bacteriological deterioration despite stopping treatment at that stage. However, as may be seen in Figure 2, the defaulters tended to take longer to become
smear negative than those who had continued with treatment (Group A). Our finding
of a progressive fall in the BI in these cases
corroborates the observations of Ganapati,
et al. ( 2 ) and Pannikar ( 7 ).
Group D patients had taken treatment for
36-44 months. There was no clinical or
bacteriological deterioration in any of these
cases after stopping treatment. The subsequent fall in the BI and the attainment of
smear negativity was similar to that in
Group A patients who were on continuous
treatment (Fig. 3).
The aim of present-day chemotherapy in
leprosy is to eliminate the viable bacillary
population so that the inputs into the BI
cease while degradation of dead bacteria
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continues and the bacilli are cleared by the
body. By initial treatment, a majority of viable bacteria are killed, but some viable
population is known to continue to be present in the skin (and probably other foci of
the body) even when treatment is continued
for up to 2 years 5 6. 10 The more rapid
and steeper fall in the BI with further treatment can only be explained by further killing of this viable proportion of bacilli by
drugs and the clearing of same by the host,
thus altering the equilibrium toward negativity. Clinical and bacterial (BI) deterioration of all of the patients who had stopped
treatment at 12-18 months indicates that
the remaining number of viable bacilli is
still not manageable by the microbicidal
mechanisms of the body. In contrast, the
continued fall in the BI in those who stopped
treatment at 24-30 months shows that although some of them might have had some
viable bacilli, the host immune system was
generally able to contain them. However,
this has to be confirmed by follow-up studies and observation of relapse rates. Probably by 36-44 months of continuous treatment the viable bacilli are eliminated more
or less completely since the fall in the BI of
those patients who had stopped treatment
at that stage was similar to those who continued to take treatment beyond 36-44
months. Further, we have also found that
bacilli isolated from tissue biopsies at this
stage of therapy did not contain any ATP
( 6 ). It, therefore, seems reasonable to suggest
that the optimum duration of MDT in such
highly bacilliferous patients is probably
somewhere between 24 and 36 months.
Prospective clinical trials with a sufficient
number of cases and long-term follow-up
will be necessary to verify this.
(

).

SUMMARY
Highly bacillated lepromatous patients
(BL/LL) with an initial bacterial index (BI)
of 4 to 6+ are being treated with a modified
World Health Organization-recommended
multiple-drug therapy (WHO/MDT) regimen consisting of rifampin 600 mg once a
month, clofazimine 100 mg on alternate
days, and dapsone 100 mg daily. The clinical and bacteriological profiles of the patients who had discontinued treatment at
different durations have been compared with
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patients who took the same treatment until
attainment of smear negativity. All six of
the patients who had discontinued treatment at 12-18 months had worsened clinically and bacteriologically, and viable bacilli could be demonstrated in those tested
for ATP. In four patients who had stopped
treatment at 24-30 months, the BI continued to fall and there was no clinical or bacteriological worsening in 1 to 2 years of follow-up. The fall in the BI in five cases who
had discontinued treatment at 36-44
months was comparable to those on continuous treatment, and there was no worsening. These observations indicate that with
the conventional MDT regimen it is not
advisable to stop treatment at 12 and 18
months. It appears that treatment should be
continued for at least 2 years, and longer in
the untreated highly bacillated cases. Prospective clinical trials with a sufficient number of cases and long-term follow-up need
to be carried out to ascertain the optimum
duration.
RESUMEN
Sc estfin tratando pacientes lepromatosos (BL/LL)
multibacilares (con indices bacteriolOgicos, I13, iniciales de 4+ a 6 +), con un csquema de tratamiento modificado del propuesto por Ia OrganizaciOn Mundial de
Ia Salud, con multiples drogas. El tratamiento consta
de 600 mg de rifampina una vez al mes, 100 mg de
clofazimina cn dias alternados, y 100 mg diarios de
dapsona. Los perfiles clinicos y bacteriolOgicos de los
pacientes que han suspendido el tratamiento en diferentes etapas, se han comparado con aquellos de los
pacientes que siguieron el tratamiento hasta que se
hicieron bacteriolOgicamente negativos. Los 6 pacientes que descontinuaron el tratamiento a los 12-18 me-

RESUME
Des patients lepromateux fortement bacilliferes (BL/
LL) avcc un indice bacterien initial (113) de 4 a 6+ sont
traites par un regime polychimiotherapeutique modifió
par rapport 0 cclui recommande par l'Organisation
Mondiale de la Sante. Ce regime consistait en rifampicine 600 mg une fois par mois, clofazimine 100 mg
un jour sur deux, et dapsone 100 mg par jour. Les
profils cliniqucs et bactêriologiques des patients qui
avaient arrete leur traitement apres difrerentes duress
ont etc compares aux patients qui ont suivi le meme
traitement jusqu'a la negativation des frottis. Tous les
6 patients qui avaient arrete leur traitement apres 1218 mois s'êtaient deteriores du point de vue clinique
et bacteriologique, et des bacilles viables pouvaient etre
mis en evidence chez ceux qui ont etc testes pour I'ATP.
Chez 4 patients qui avaient arrete leur traitement apres
24-30 mois, l'IB continua a diminuer et it n'y cut
aucune deterioration clinique ou bacteriologique au
sours du suivi de 10 2 ans. La diminution de l'IB chez
les 5 patients qui avaient arrete leur traitement aprês
36 0 44 mois etait comparable 0 ceux poursuivant leur
traitement, et it n'y avait aucune deterioration. Ces
observations indiquent qu'avec le regime PCT conventionnel, it n'est pas 0 conseiller d'arreter le traitement
aprês 12 ou 18 mois. 11 semble que le traitement doit
etre poursuivi pour au moins deux ans, et plus chez
les malades fortement bacilliferes non encore traites.
Des essais cliniques prospectifs concernant un nombre
suffisant de malades et un suivi a long terme doivent
etre entrepris pour determiner la duree optimale de
traitement.
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