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Relapses After a Single Dose of Rifampin in
Skin-Smear Negative Multibacillary Patients After
Dapsone Monotherapy'
Pierre Jamet, Leopold Blanc, Ousmane C. Fayne,
Issa Traore, and Pierre Bobin 2
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 lifelong dapsone monotherapy ( 1,4• 10• 15) or discontinued 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 discontinued dapsone monotherapy in a welldesigned 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 monotherapy were resistant to dapsone (' 6 ).
Rifampin (RMP) displayed very rapid and
powerful bactericidal activity against Mycobacterium 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 doses of 600, 900 and 1200 mg RMP ( 12 ). As
in human leprosy, a single dose of 10 mg/
kg RMP also displayed significant bactericidal 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 stopping chemotherapy. To test the hypothesis,
between 1982 and 1985 a single dose of
RMP (1500 mg) was given to 136 MB patients before stopping chemotherapy. Before administration of RMP, all of these
patients had become clinically inactive and
skin-smear negative after dapsone monotherapy. Because many patients live near
our institute, they often come for medical
care. This provided an opportunity to follow up the patients for relapse. After nine
relapses were detected after stopping chemotherapy, 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 patients who could be retrieved.
The objective of this communication is
to present the relapse rate, and to discuss
209
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the possible contribution of a single dose of
RMP in preventing relapse among skinsmear-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 leprosy 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 classification, 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 Mitsuda 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 skinsmear 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 physical examination, especially the examination 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 examinations were performed on every retrieved
patient regardless of whether he/she had
been examined within 12 months.
Criteria for relapse. Relapse was suspected when an active skin lesion, i.e., diffuse 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 physical examination, retesting the skin smears,
taking a biopsy from the suspected skin le-
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sion for histopathological examination, and
testing the viability of the organisms by
mouse foot pad inoculation ( 13 ). RMP susceptibility of the bacilli ( 13 ) was also determined in some patients. A relapse was confirmed 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 examination 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 ended in June 1992. Using the number of relapsed cases after stopping chemotherapy as
the numerator, the number of patients involved in the study and the duration of follow up, in terms of patient-years, were used
as denominators for calculating, respectively, 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 stopping 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 between stopping chemotherapy and the appearance of the relapse; the latter was defined 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 considered significant at the 95% level of confidence.
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 screening 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.
13 2
M 105
P 36

Type of Incubaleprosy' lion
origin- period
ally^of rediag-^lapse
nosed^(mos)

Max.^Avg.

18
18
31
20
24
25
45
64
63
85
85
80
85
85

4+
5+
5+
5+

M 17

LL
LL
LL
LL
LL
LL
BL
LL
LL
LL
LL
LL
LL
LL

P107

LL

105

M7,
M97

PIO
P 27
P, 2
P 60
P %0
M I 20

Histopathology
at relapse

5+
5+

3.60
4.20
4.80
3.10
3.20
4.20
3.60
3.60
3.10
3.60
2.80
3.00
2.80
3.33

0
10
5
10
5
5
10
2.2
27
0
0
0.6
0.6
1.3

4+

2.50

0.5

4+

5+
5+
5+
5+
4+
5+

4+

RMP susof M. leprae ceptibility

LL with reaction
LL (BI 5+)
LLs (BI 5+)
BL (BI 5+)
BL (131 4+)
LL (131 5+)
BL (131 4+)
ND"
LLs (BI 3+)
BL (131 3+)
LL (131 4+)
BL (131 4+)
LLs (131 4+)
Nonspecific
vasculitis
BL (131 3+)

ND
6/6
ND
5/5

ND
ND
ND
ND

4/5
ND
4/5
6/6

ND
ND
Sr

0/5

0/10

—

—

4/8

0/10

—

6/6
6/6

Pending
Pending

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 identified during screening. Neither the male/
female ratio nor the mean duration of dapsone monotherapy of these relapsed cases
differed significantly from those of nonrelapsed cases. Active skin lesions were observed 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 morphological 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 results 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 relapses was 56 ± 31 months, or 4.7 ± 2.6
years (Table 1).
The overall relapse rate was 11%; the relapse 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 increased 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 relapse 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^Withal begin- drawals
ning of yr

Mean no.
patients
under
observation Relapse
during yr

O,x
1
2
3
4
5
6
7
8
9
1()

136
112
97
94
92
92
89
51
12
I

24

II
1

I
0
I
37
35
10
1

Probability
of relapse
during yr

^

124
106.5
96.5
93.5
92
91.5
70.5
33.5
7
0.5

0
4

2
1
()

2
1
4
0

Re1/0,x

Cumulative
probability
of relapse
at beginning
of yr

95% CI4
Probability

(To)

0.0000
0.0376
0.0207
0.0107
0.0000
0.0219
0.0142
0.1194
0.1429
0.0000

0.000
0.000
3.76
5.75
6.76
6.76
8.80
10.09
20.83
32.14

0
0
3.22
4.98
5.91
5.78
7.56
7.40
12.96
24.08

0
0
4.35
6.59
7.68
7.83
10.15
13.27
29.98
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 patient-years and the cumulative risk of relapse 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 become clinically and bacteriologically negative 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 patient-years was 3.6% ( 13 ). Because RMP was
given at the beginning of chemotherapy, every patient received a fixed and relatively
short (24 months) duration of dapsone
monotherapy, and every patient was still
skin-smear positive by the time chemotherapy 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 administration 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 contradicted the observations that a single dose of
RMP displayed significant bactericidal activity against M. leprac in mice ( 6-9 ) and in
humans ( 12 ). The key issue is that the population size of viable organisms in a skinsmear-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 organisms ( 6-9 ), a significant number of viable
organisms survived the killing and, therefore, 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 chemotherapy was totally stopped. By the end

6 1 , 1^fainet, et al.: Relapses in MB Patients after RAID^213
of June 1992, 15 relapses were detected
among these patients. The overall relapse
rate was 11%; the relapse rate per 100 patient-years was 2.1%, which was the highest
among those published to date; the cumulative 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 patients received dapsone monotherapy only.
Therefore, the administration of a single
large dose of RMP could neither prevent
relapse nor reduce its rate among multibacillary patients who had already become
clinically and skin-smear negative after
dapsone monotherapy.

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