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The World Health Organization (WHO),
to overcome the problem of drug resistance
and to introduce an effective and practica-
ble regimen of finite duration, in 1982 rec-
ommended multidrug therapy (WHO/
MDT) for the treatment of leprosy ('?).
Multibacillary (MB) leprosy was ‘to be
treated by daily dapsone and clofazimine
together with monthly rifampin plus a sup-
plemental higher dose of clofazimine for at
least 2 years and was to be continued,
whenever possible, until skin smears be-
came negative. Since the data on limiting
WHO/MDT in MB leprosy to 2 years rather
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than continuing until skin-smear negativity
were favorable, the WHO Study Group in
1994 recommended that all MB patients be
given the standard WHO/MDT regimen for
24 months (FDT) ('9).

Doubts have been expressed that 2 years
of WHO/MDT may not be adequate in pa-
tients with a high bacterial index (BI). In
the THELEP trials in Chingleput and Ba-
mako, where thymectomized-irradiated
(TR) mice were used, persisting Mycobac-
terium leprae were detected in 9% of the
borderline (BL) and lepromatous (LL) pa-
tients with a high initial BI after completion
of 2 years of WHO/MDT (%). It is feared
that persisting M. leprae would cause re-
lapse in a large proportion of patients after
WHO/MDT is withdrawn (°).

Published data from most of the centers
have shown that FDT is very effective (°).
The overall relapse rate is less than 1% ().
However, the duration of follow up in most
of the patients has been relatively short;
whereas relapse is expected 5 + 2 years af-
ter stopping MDT (**). The Marchoux
Chemotherapy Study Group reported a re-
lapse rate of 20% in patients with a high ini-
tial BI after a mean follow up of 72.7 £ 17.3
months per patient. All of the patients who
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relapsed had an initial BI of 4+ or more (°).
This study was undertaken to assess the
long-term efficacy of WHO/MDT of a fixed
duration of 2 years in the treatment of lep-
rosy patients with a BI of 3+ or more.

MATERIALS AND METHODS

The Schieffelin Leprosy Research and
Training Centre, Karigiri (SLR&TC), India,
has carried out leprosy control activities in
Gudiyatham Taluk since 1962. Until 1980
all patients were treated with dapsone
monotherapy. In 1981 WHO/MDT was in-
troduced in Gudiyatham Taluk, and all MB
patients were started on MDT for a mini-
mum period of 2 years or until skin-smear
negativity, whichever occurred later. Since
1984 MB patients have been treated with
FDT. From January 1984 to May 1993, 65
newly detected, previously untreated MB
patients with a BI of 3+ or more were
started on FDT.

While on WHO/MDT they were re-
viewed monthly to assess clinical status and
complications. The intake of dapsone was
monitored using the “tablet count” and
“urine dapsone/creatinine ratio.” After re-
lease from treatment (RFT) the patients
were seen once every 3 months. Detailed
clinical assessment was done and a skin
smear was taken yearly. From 1996 onward
these patients have not been seen regularly.
Whenever they attended the clinic a de-
tailed clinical examination with reference to
leprosy was carried out and skin smears
were taken, if no such examination had
been performed within the last year.

Of the 65 patients, 57 successfully com-
pleted the scheduled treatment, 4 patients
migrated, 2 refused treatment and 2 died.
These 57 patients were eligible for further
follow up. A detailed clinical examination
was carried out, nerve function impair-
ments were assessed using standard meth-
ods (7), and skin smears from routine as
well as selective sites were taken. Relapse
was defined as an increase in the mean BI
of 1+ or more with or without clinical signs
of activity.

RESULTS

Of the 57 patients eligible for reassess-

ment, 46 could be reevaluated because 5

patients had died and 6 had migrated. The
mean age of these 46 patients at the time of
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THe TABLE.  Type of reactions.”

ENL RR Neuritis only
No. % No. % No. %

At diagnosis 1 2.2% 2 43%
During treatment

Year 1 6 13% 3 65%

Year 2 2 43%
After RFT

Year | 2 43% 1 22% 2 43%
Year 2 I 2.2% 1 22%
Year 3 I 2.2% 1 2.2%
Total 10 21.7% 7 15.2% 6 13%
*ENL = Erythema nodosum leprosum; RR =

reversal reaction.

induction into the study was 35.1 = 14.96
years. Thirty-three (71.7%) were males and
13 (28.3%) females. Twenty-six (56.5%)
were classified as BL and 20 (43.5%) as
LL. While all of the patients had an initial
mean BI of 3+ or more, in 17 (37%) pa-
tients it was 4+ or more. The mean* of the
average Bls before starting treating was
3.79+ = 0.55+. Seven patients had a Bl 23+
at RFT.

During treatment 14 (30.5%) patients de-
veloped reactions; 6 (13%) had erythema
nodosum leprosum (ENL), 5 (10.8%) rever-
sal reaction (RR) and 3 (6.5%) neuritis
only. The Table shows the episodes of RR,
ENL and neuritis only and the time of their
occurrence in relation to treatment. Nine
(19.5%) patients developed post-treatment
reactions during surveillance; 2 (4.3%) had
ENL, 3 (6.5%) RR and 4 (8.6%) neuritis
only. Reactions occurred up to 3 years after
RFT, and all reactions were treated with
steroids.

Two patients developed adverse drug re-
action to dapsone; one developed dapsone
syndrome and the other only a cutaneous
reaction. In both of these patients WHO/
MDT was continued without dapsone. Al-
though clofazimine discoloration was seen
in all patients, it did not pose any problem
of compliance since the patients had been
educated about it. A female leprosy patient
delivered a healthy female child while on
WHO/MDT. The child had clofazimine dis-
coloration.

While all of the patients were followed
up for a minimum duration of 5 years after

#Means throughout are means = S.D.
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The Figure. Fall in Bls of patients on FDT and
MDT until smear negativity. = = FDT; — = MDT until
smear negativity.

RFT, 35 (75.6%) patients were followed up
for 7 years or more. By the end of March
2000, the total duration of follow up of the
patients after RFT was 424 person-years
and the mean duration of follow up was 9.3
+ 2,98 years per patient.

The average clinical attendance during
the treatment period was 89.5%, ranging
between 61.5% and 100%. While on treat-
ment the tablet count tallied with the ex-
pected number, and urinary dapsone/ creati-
nine ratios remained positive in all of the
patients, whenever tested, thus confirming
regular intake of the drugs.

The Bls of the patients continued to de-
cline after RFT and all patients, except one,
reached skin-smear negativity. The Figure
shows the fall of the mean Bl in the patients
treated with FDT and is compared with the
fall in BI in a group of MB patients who re-
ceived WHO/MDT until skin-smear nega-
tivity. The fall in Bls in both the groups was
similar. The patient in whom the skin smear
remained positive without reaching nega-
tivity was a BL case whose BI before start-
ing treatment and at RFT was 4.4+ and 4+,
respectively. After RFT his BI continued to
fall. Eight years after RFT, when the patient
was last seen, his BI was 0.5+. He was clin-
ically inactive, and there was no evidence
to suggest relapse. On the average, patients
with an initial BI between 3+ and 3.9+
reached skin-smear negativity 2.37 + 1.61
years after RFT, and patients with an initial
BI 24 reached smear negativity 3.57 = 1.81
years after RFT.

Relapse was observed in only one male

patient who was 39 years old at the time of

registration. His Bl initially and at RFT was
3+ and 2+, respectively. Three years after
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RFT he became skin-smear negative. Thir-
teen years after RFT, and after remaining
smear negative for years, he was seen with
multiple erythematous, infiltrated, hypes-
thetic to nonanesthetic macules and plaques
on the trunk and extremities. His skin
smears showed a mean BI of 2.5+. A diag-
nosis of relapse as BL leprosy was made. A
biopsy from a lesion on the back confirmed
the clinical diagnosis, and he was restarted
on WHO/MDT. After three pulses of
WHO/MDT although he was clinically still
active, his skin smear had declined to 2+.

DISCUSSION

The relapse rate provides the ultimate
proof of successful treatment of any infec-
tious disease. The duration of follow up re-
quired in leprosy after completion of
WHO/MDT to assess the relapse rate accu-
rately is not yet known. According to some
studies, relapse in leprosy occurs late, usu-
ally more than 5 years after RFT (***) and,
therefore, it is desirable that patients should
be followed for 7-10 years after completion
of treatment (?).

In the present study, 46 newly detected,
previously untreated MB patients with a Bl
of 23+, who had received WHO/MDT for a
fixed duration of 2 years, were followed up
for a minimum duration of 5 years and a
mean duration of 9.3 + 3.0 years after com-
pletion of WHO/MDT. Only one relapse
was seen. WHO/MDT was well accepted
and well tolerated by all of the patients.
Clofazimine discoloration was seen in all
the patients but it did not pose any problem
with compliance. Complications related to
WHO/MDT were minimal.

The Marchoux Chemotherapy Study
Group followed up a group of 35 MB pa-
tients with a mean Bl of 3.8+ who were
treated with WHO/MDT for 2 years. After a
follow-up period of 41.9 = 12.1 months,
they reported a single relapse, giving a re-
lapse rate of 2.9% or 0.8 per 100 person-
years (*). Two and a half years later, after a
mean follow up of 72.7 = 17.3 months,
seven patients had relapsed. Thus, the over-
all relapse rate was 20% or 3.3 per 100 pa-
tient-years (). Four of the seven patients
had relapsed in years 6-7 of follow up and
one in year 8. The mean time of relapse was
62.7 = 18.7 months. In all of the seven pa-
tients who relapsed, the pretreatment Bl
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was 24+, and five of them had a BI of 23+
at RFT. The Marchoux Chemotherapy
Study Group concluded that two factors
govern the risk of relapse: 1) high bacterial
load in the patients and 2) long period of
follow up after completion of treatment.

There are very few other studies in which
patients who have been treated with FDT
have been followed up for more than 5
years after RFT. In a questionnaire survey
carried out by WHO, 20,141 MB patients,
of whom 1414 were followed until year 9
after completion of WHO/MDT, 67 patients
were reported to have relapsed. The cumu-
lative risk of relapse was 0.77%. The re-
lapse rates in years 6 and 7 were similar to
those of years 3 and 4 ().

At SLR&TC, Karigiri, India, 261 MB pa-
tients treated with FDT were followed up
for a mean duration of 6.14 +2.11 years per
patient, a total duration of 886 person-years
after RFT. No relapse was seen (%). Li, et al.
(*) from China reported a relapse rate of
0.19/1000 in 5981 MB patients, of whom
3068 were followed up for more than 5
years after completion of FDT. Out of a to-
tal of 5 relapses 1 had relapsed during year
4 and 2 each had relapsed during years 5
and 7 of follow up (*). Dasananjali, et al. re-
ported no relapse in 51 MB patients who
were followed up for 2 to 10 years with a
mean duration of 8 years per patient (').

In our study the mean BI of patients was
3.79+ £ 0.55+. While all the patients had an
initial BI of 23+, 17 (37%) had a BI of 24+.
The mean duration of follow up after RFT
was 9.26 + 2.98 years per patient with the
total duration of follow up being 424 per-
son-years. Only one patient whose BI ini-
tially and at RFT was 3+ and 2+, respec-
tively, relapsed, giving a relapse rate of
2.17% or a risk of relapse of 0.23 per 100
person-years in patients with a Bl of 23+
after a prolonged follow up. However, since
the patient belongs to a leprosy-endemic
area and relapsed 13 years after RFT, rein-
fection with M. leprae is also a possibility.

In conclusion, WHO/MDT for a fixed du-
ration of 2 years is very effective, safe and
well tolerated in MB patients. Since the risk
of relapse is very low, even in patients with
a high BI, there is no need for active post-
MDT surveillance for the purpose of detect-
ing relapse. Instead, we recommend that pa-
tients should be educated to report as soon
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as they notice any lesion suspicious of lep-
rosy. The few relapses that occur can be re-
treated with a second course of WHO/MDT.

SUMMARY

Forty-six, newly detected, previously un-
treated multibacillary (MB) patients with a
bacterial index (BI) of 23+ who had re-
ceived WHO/MDT for 2 years were fol-
lowed up for a total duration of 424 person-
years and a mean duration of 9.26 + 2.98
years per patient. The Bls of the patients
continued to fall, and all of the patients, ex-
cept one, reached skin-smear negativity.
WHO/MDT was well accepted and well
tolerated. Relapse, which was defined as an
increase in the BI of 1+ or more with or
without clinical evidence of activity, was
observed in only one patient, giving a re-
lapse rate of 2.2% or 0.23 per 100 person-
years in patients with a Bl of 23+ after
long-term follow up. This patient was
started on a second course of WHO/MDT
to which he responded favorably. WHO/
MDT for a fixed duration of 2 years for MB
patients as recommended by the WHO is
vindicated.

RESUMEN

Se hizo el seguimiento, por un total de 424 persona-
anos y una duracién media de 9.26 + 2.98 afios por pa-
ciente, de 46 pacientes con lepra multibacilar recién
detectada, que recibieron la poliquimioterapia re-
comendada por la Organizacion Mundial de la Salud
(PQT/OMS) durante 2 aiios. Los indices bacteriol6gi-
cos (IB) de los pacientes continuaron decayendo y to-
dos los pacientes, excepto uno, llegaron a ser negativos
en los exdmenes de linfa cutdnea. La PQT/OMS fue
bien aceptada y bien tolerada. La recaida, definida
como un aumento en el IB de I+ o mds, con o sin evi-
dencias de actividad clinica, se observé en un solo pa-
ciente, dando una tasa de recaida de 2.2% o de 0.23
por 100 persona-aios en pacientes con un IB de 23+,
después de un tiempo largo de seguimiento. Este pa-
ciente fue sometido a un segundo ciclo de tratamiento
con PQT/OMS, al cual respondi6 favorablemente. Los
resultados corroboran la eficacia del tratamiento de los
pacientes con lepra MB con la PQT recomendada por
la OMS durante un tempo fijo de 2 afios.

RESUME

Quarante six patients multibacillaire (MB) nou-
vellement détectés et non traités auparavant, avec un
index bactérioscopique (IB) supéricur ou égal a 3+ et
qui ont regu une PCT/OMS pendant 2 années furent
suivies pendant une durée totale de 424 personnes-an-
nées et une durée moyenne de 9,26 = 2,98 années par
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patient. L'IB des patients continua a décroitre et tous
les patients, a I’exception d’un seul, atteignirent un
statut négatif 4 I'examen du suc dermique. La
PCT/OMS fut bien acceptée et bien tolérée. La
rechute, qui fut définie comme une augmentation de
I'IB de 1+ ou plus avec ou sans évidence clinique
d’dctivité de la maladie, ne fut observée que chez un
patient, ce qui correspond & un taux de rechute de
2,2%, soit 0,23 pour 100 personnes-années chez les
patients avec un IB de 23+ apres suivi a long terme. Ce
patient regut un second traitement PCT/OMS avec une
réponse favorable. Ces résultats défendent I'intérét et
"usage de la PCT/OMS a durée fixe de 2 ans pour les
patients MB.
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