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Relapse in multibacillary (MB) leprosy
after dapsone monotherapy has been well
documented (1.3..4, 10, 14, 15, 20) Patients in
these studies were treated either with life-
long dapsone monotherapy ( 1,4• 10• 15) or dis-
continued treatment after various durations
of clinical and bacteriological negativity
(3 • 20 ). The relapse rate ranged from 1.04%
(20) to 2.5 ( 3 ) per 100 person-years. Although
the relapse rate has never been compared
between patients who continued and dis-
continued dapsone monotherapy in a well-
designed clinical trial, it seems unlikely that
life-long monotherapy might significantly
reduce the relapse rate. It is important to
point out that the great majority of patients
who relapsed during or after dapsone mono-
therapy were resistant to dapsone (' 6 ).

Rifampin (RMP) displayed very rapid and
powerful bactericidal activity against My-
cobacterium leprae in lepromatous leprosy
(5' 12, 17 ' 18 ). The bacilli lost their infectivity
to immunocompetent (normal) mice after
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patients received treatment with single dos-
es of 600, 900 and 1200 mg RMP ( 12 ). As
in human leprosy, a single dose of 10 mg/
kg RMP also displayed significant bacteri-
cidal activity against M. leprac in mice (6-9 ).
Because of the powerful effect of a single
dose of RMP, it was thought that a larger
single dose of RMP might kill a significant
amount of persisting viable organisms
among skin-smear-negative MB patients,
thereby reducing the relapse rate after stop-
ping chemotherapy. To test the hypothesis,
between 1982 and 1985 a single dose of
RMP (1500 mg) was given to 136 MB pa-
tients before stopping chemotherapy. Be-
fore administration of RMP, all of these
patients had become clinically inactive and
skin-smear negative after dapsone mono-
therapy. Because many patients live near
our institute, they often come for medical
care. This provided an opportunity to fol-
low up the patients for relapse. After nine
relapses were detected after stopping che-
motherapy, we thought it was important to
define the magnitude of relapse among this
particular group of patients. Therefore in
1992 we decided to examine all of the pa-
tients who could be retrieved.

The objective of this communication is
to present the relapse rate, and to discuss
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the possible contribution of a single dose of
RMP in preventing relapse among skin-
smear-negative MB patients after dapsone
monotherapy.

PATIENTS AND METHODS
Patients and treatment. Among the 136

patients, 91 were males and 45 females; in
1992 their mean age was 56 (range 24 to
78) years. They were diagnosed as MB lep-
rosy because during the course of the disease
they had had skin lesions of lepromatous or
borderline leprosy, either by the Madrid
classification or by the Ridley-Jopling clas-
sification, confirmed by histopathological
examination of the skin biopsies; bacterial
index (BI, Ridley scale) a- 2+ at least in one
site of the skin smears and a negative Mit-
suda reaction. They had been treated with
dapsone monotherapy, either by injection
of an oil suspension twice weekly before
1970 or by oral administration of 100 mg
daily afterward, for a mean duration of 14
(range 5 to 32) years. Between 1982 and
1985 when they were given RMP, they had
already become clinically inactive (without
active skin and nerve lesions) and skin-
smear negative (at least one negative result).
The 1500 mg single dose of RMP was given
immediately before stopping chemotherapy
and was administered under supervision by
medical personnel.

Examinations during follow up. After
stopping chemotherapy, when patients came
to the clinic they received a thorough phys-
ical examination, especially the examina-
tion for leprosy. Skin smears were taken
from at least six sites (including the same
sites from which smears were taken in the
past, and from suspected relapsed lesions,
if any) if no such examination had been
done within the last 12 months. During the
screening for relapse in 1992, both exami-
nations were performed on every retrieved
patient regardless of whether he/she had
been examined within 12 months.

Criteria for relapse. Relapse was sus-
pected when an active skin lesion, i.e., dif-
fuse infiltration, erythema, macula, plaque,
nodule or leproma, was found and/or a BI
a- 2+ was detected from any site. Further
examinations included repeating the phys-
ical examination, retesting the skin smears,
taking a biopsy from the suspected skin le-

sion for histopathological examination, and
testing the viability of the organisms by
mouse foot pad inoculation ( 13 ). RMP sus-
ceptibility of the bacilli ( 13 ) was also deter-
mined in some patients. A relapse was con-
firmed if two of the following three criteria
were met: a) BI a- 2+ from any single site
of skin smears, with or without an active
skin lesion; b) histopathological examina-
tion showing active MB leprosy (LL or BL)
structure, together with BI a 2+; and c)
demonstration of viable organisms by mouse
inoculation ( 13 ).

Statistical analysis. Data collection end-
ed in June 1992. Using the number of re-
lapsed cases after stopping chemotherapy as
the numerator, the number of patients in-
volved in the study and the duration of fol-
low up, in terms of patient-years, were used
as denominators for calculating, respective-
ly, the overall relapse rate and the relapse
rate per 100 patient-years. The duration of
follow up for each individual patient was
defined as the period of time between stop-
ping chemotherapy and being discharged
from the study, i.e., relapse, death, end of
the study, or the last visit for the defaulters.
Because patients entered the study between
1982 and 1985, by June 1992 the maximum
duration of follow up ranged from 7 to 10
years. The "incubation period" of relapse
was calculated as the number of months be-
tween stopping chemotherapy and the ap-
pearance of the relapse; the latter was de-
fined as the midpoint between the dates of
the last examination without relapse and the
first examination revealing relapse ( 13). In
addition, the cumulative risk of relapse was
analyzed using a life table ( 2) with 1-year
intervals. Results were analyzed by the X 2

test, Fisher's exact probability calculation,
and Student's t test. Differences were con-
sidered significant at the 95% level of con-
fidence.

RESULTS
Out of the 136 patients in the analysis,

117 (86%) had been examined at least once
after stopping chemotherapy, 72 (52.9%) had
been examined at least once before screen-
ing and 84 (61.8%) were examined during
screening, which included 45 cases who had
never been examined before. Nineteen (14%)
cases had never been seen after stopping
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TABLE 1. Characteristics of the 15 relapsed cases.

Case
no.

Type of Incuba-
leprosy' lion
origin- period

ally^of re-
diag-^lapse
nosed^(mos)

 

Histopathology
at relapse

RMP sus-
of M. leprae ceptibilityMax.^Avg.

1 3 2 LL 18 4+ 3.60 0 LL with reaction ND ND
M 105 LL 18 5+ 4.20 10 LL (BI 5+) 6/6 ND
P 36 LL 31 5+ 4.80 5 LLs (BI 5+) ND ND
M7, LL 20 5+ 3.10 10 BL (BI 5+) 5/5 ND
M97 LL 24 4+ 3.20 5 BL (131 4+) 0/5 —

PIO LL 25 5+ 4.20 5 LL (131 5+) 4/5 ND
P 27 BL 45 5+ 3.60 10 BL (131 4+) ND ND

LL 64 5+ 3.60 2.2 ND" 4/5 Sr
P, 2 LL 63 5+ 3.10 27 LLs (BI 3+) 6/6
P60 LL 85 4+ 3.60 0 BL (131 3+) 0/10 —

P%0 LL 85 5+ 2.80 0 LL (131 4+) 4/8
M I 20 LL 80 4+ 3.00 0.6 BL (131 4+) 0/10 —

LL 85 5+ 2.80 0.6 LLs (131 4+) 6/6 Pending
M 17 LL 85 5+ 3.33 1.3 Nonspecific

vasculitis
6/6 Pending

P107 LL 105 4+ 2.50 0.5 BL (131 3+) Pending Pending

" LL = Lepromatous leprosy; borderline lepromatous leprosy.
b 131 = 13acterial index.

MI = Morphological index.
ND = Not Done.

' Viability = Number of positive mice/number of inoculated mice.
= Susceptible to rifampin.

chemotherapy. Ninety-two (67.6%) patients
had been followed up for more than 5 years.
The total duration of follow up was 708
patient-years, with a median duration of 83
months, or 6.9 years, per patient.

Altogether, 15 relapses were detected: 9
(60%) were detected during the follow-up
period before 1992 and 6 (40%) were iden-
tified during screening. Neither the male/
female ratio nor the mean duration of dap-
sone monotherapy of these relapsed cases
differed significantly from those of nonre-
lapsed cases. Active skin lesions were ob-
served in all cases except one by the time
relapse was diagnosed, and lepromas were
detected in eight of them. As shown in Table
1, skin smear was, by definition, positive in
all relapsed cases; the maximum BI (the
highest BI among the sites of skin smears)
was always :̂ 4+ and the mean BI was 3.43.
Solid-staining organisms were observed in
12 cases (80%), and the average morpho-
logical index (MI) of all relapsed cases was
5.1%. Histopathologic examinations of 13
of the 14 cases who were biopsied showed
active LL or BL structures. Viable M. leprae
were detected from 8 (72.7%) of the II cases

from whom mouse foot pad inoculation re-
sults were available, and all three strains
tested were susceptible to RMP. Slightly
more than half of the relapses occurred later
than 5 years after stopping chemotherapy,
and the mean incubation period of all re-
lapses was 56 ± 31 months, or 4.7 ± 2.6
years (Table 1).

The overall relapse rate was 11%; the re-
lapse rate per 100 patient-years was 2.1%
with a 95% confidence interval of 1.1% to
3.2%. As shown in Table 2, the cumulative
risk of relapse at year 7 of follow up was
8.8%, with a 95% confidence interval of 7.6%
to 10.2%. Although the risk suddenly in-
creased to 20.8% at year 9, its significance
is doubtful because very few patients had
been followed up that long.

DISCUSSION
It is understandable that the overall re-

lapse rate is correlated with the duration of
follow up. In the current study, because the
duration of the follow up was only 7 to 10
years, the overall relapse rate (1 1%) was not
very high as compared with other published
data (1, 3, 4, 10, 14, 15, 20) . Nevertheless, the re-
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TABLE 2. Probability of relapse of 136 MB patients treated in Institut Marchoux by
dapsone monotherapy plus 1500 mg of RMP (111C table, actuarial method).

Yr of
follow

up

No.
patients^With-
al begin- drawals
ning of yr

Mean no.
patients
under

observation Relapse
during yr

Probability
of relapse
during yr

 

Cumulative
probability
of relapse

at beginning
of yr

 

95% CI4

  

Proba-
bility

Re1/0,x

          

O,x^ (To)

1 136 24 124 0 0.0000 0.000 0 0
2 112 II 106.5 4 0.0376 0.000 0 0
3 97 1 96.5 2 0.0207 3.76 3.22 4.35
4 94 I 93.5 1 0.0107 5.75 4.98 6.59
5 92 0 92 () 0.0000 6.76 5.91 7.68
6 92 I 91.5 2 0.0219 6.76 5.78 7.83
7 89 37 70.5 1 0.0142 8.80 7.56 10.15
8 51 35 33.5 4 0.1194 10.09 7.40 13.27
9 12 10 7 0.1429 20.83 12.96 29.98

1() I 1 0.5 0 0.0000 32.14 24.08 40.45

95% confidence interval; Greenwood formula with log transformation ( 2 ).

lapse rate per 100 patient-years in our study
(2.1%) was among the highest ('• 3 ' 14 ). It may
be more informative if one compares the
cumulative risk of relapse after the same
duration of follow up between different
studies. The cumulative risk of relapse at
year 7 of follow up was calculated to be 3.1%
in Polynesia ( 4 ) and 6.4°A) Malaysia ( 20) as
compared with 8.8% in the current study.
Therefore, both the relapse rate per 100 pa-
tient-years and the cumulative risk of re-
lapse among our patients were at least the
same as in other patients who had received
dapsone monotherapy only, suggesting that
the administration of a single large dose of
RMP could not prevent relapse or reduce
its rate among patients who had already be-
come clinically and bacteriologically nega-
tive after dapsone monotherapy.

In our earlier study, a group of 37 newly
diagnosed MB patients were treated with a
single large dose of RMP (1500 mg) plus
daily dapsone (100 mg) for 24 months ( 13 • ' 9 ).
The results of follow up indicated that in
that particular group, the overall relapse rate
was 20%, and the relapse rate per 100 pa-
tient-years was 3.6% ( 13 ). Because RMP was
given at the beginning of chemotherapy, ev-
ery patient received a fixed and relatively
short (24 months) duration of dapsone
monotherapy, and every patient was still
skin-smear positive by the time chemo-
therapy was stopped. It is inappropriate to
compare the results of relapse in that study
with the current study. However, the high

relapse rate again suggested that the admin-
istration of a single large dose of RMP at
the beginning of dapsone monotherapy
probably did not help much in preventing
relapse.

The fact that a single large dose of RMP
failed to prevent relapses in MB, especially
lepromatous, patients by no means contra-
dicted the observations that a single dose of
RMP displayed significant bactericidal ac-
tivity against M. leprac in mice (6-9 ) and in
humans ( 12 ). The key issue is that the pop-
ulation size of viable organisms in a skin-
smear-negative lepromatous patient is still
far greater than the number of organisms
which can be killed by a single dose of RMP.
In a lepromatous patient, the number of
viable M. leprae can be as much as 10 10 or
10" at the beginning of treatment, and may
still be 10' when the skin smears become
negative ("). Although a single dose of RMP
killed about 90%-99% of the viable organ-
isms (6-9 ), a significant number of viable
organisms survived the killing and, there-
fore, caused a significant number of relapses
if chemotherapy was stopped prematurely.

SUMMARY
Between 1982 and 1985, a single 1500

mg dose of rifampin (RMP) was given to
136 multibacillary leprosy patients who had
become clinically inactive and skin-smear
negative after various durations of dapsone
monotherapy, and then antileprosy che-
motherapy was totally stopped. By the end
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of June 1992, 15 relapses were detected
among these patients. The overall relapse
rate was 11%; the relapse rate per 100 pa-
tient-years was 2.1%, which was the highest
among those published to date; the cumu-
lative risk of relapse at year 7 of follow up
was 8.8%. All of these figures indicate that
the relapse rate among this group was at
least the same as in other studies where pa-
tients received dapsone monotherapy only.
Therefore, the administration of a single
large dose of RMP could neither prevent
relapse nor reduce its rate among multi-
bacillary patients who had already become
clinically and skin-smear negative after
dapsone monotherapy.

RESUMEN
Entre 1982 y 1985, se administrO una sola dosis de

1500 mg de rifampina (RMP) a 136 pacientes con lepra
multibacilar que habian Ilegado a ser clinicamente
inactivos y baciloscopicamente negativos como resul-
tado de su tratamiento prolongado con dapsona. Des-
puits, el tratamiento antileproso se suspendiO total-
mente. A finales de 1992 se detectaron 15 pacientes
con recaida. La frecuencia global de recaida fuc del
11.0%, la tasa do recaida por 100 pacientes/afios fuc
del 2.1% Ia cual es la mtis alta publicada hasta ahora;
el riesgo acumulativo de recaida a los 7 afios de se-
guimiento fuc del 8.8%. Todas estas cifras indican que
la frequencia de recaida en este grupo fuc al menos
igual que Ia encontrada en otros estudios similares don-
de los pacientes recibicron solo la monoterapia con
dapsona. La administracifin do una sola dosis de RMP
no pudo ni evitar las recaidas ni reducir su frecuencia
en una poblacifin de pacientes multibacilares que ya
habian Ilegado a ser clinica- y baciloscOpicamente ne-
gativos despues de la monoterapia con dapsona.

RESUME

Entre 1982 et 1985, une dose unique de 1500 mg de
rifampicine (RMP) fut administrée a 136 patients let-
preux multibacillaires qui ittaient devenus clinique-
ment inactifs et avaient des froths cutanes negatifs apres
diverses durees de monotherapie a Ia dapsone. La
chimiotherapie anti-lepre fut ensuite totalement arre-
tee. A la fin juin 1992, 15 rechutcs avaient etc: detectees
parmi ces patients. Le taux global de rechute elan de
11.0%; le taux de rechute par 100 patients-annees etait
de 2.1%, cc qui est le plus eleve publie a cc jour; le
taux cumule de rechute apres 7 ans de suivi etait de
8.8%. Tous ces chiffres indiquent que le taux de rechute
dans ce groupe etait au moins equivalent a celui d'autres
etudes ofi les patients n'avaient recu qu'une monothe-
rapie a la dapsone. En consequence, ]'administration
d'une dose unique elevee de rifampicine n'a pas ete

capable de prevenir Ia rechute ni de di minuer son taux
chez des patients multibacillaires qui &talent déjà de-
venus netgati fs cliniquement ainsi qu'aux frottis cutanes
apres une monotherapie a Ia dapsone.
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