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Following the recommendations of a
World Health Organization Study Group
8 ), multidrug therapy (MDT) has been progressively implemented in Senegal since
1986. All leprosy patients suffering active
disease and also those inactive but diagnosed before 1986 who had been treated
with dapsone alone, for less than 10 years
if multibacillary and less than 5 years if paucibacillary, have been put on MDT. All
multibacillary (MB) patients who had received dapsone alone for more than 10 years
and who had become clinically inactive and
skin-smear negative were released from
treatment. At that moment, a majority of
them was given a final supervised dose of
1500 mg of rifampin. In 1993 a retrospective study was conducted in order to determine the rate of relapse observed in these
patients during the years (1986-1993) following the cessation of treatment. The aims
of this paper are to report the results of that
study and to evaluate the impact, if any, of
a final single dose of rifampin on the risk of
relapse.
(

MATERIALS AND METHODS
Senegal, the westernmost country in western Africa, contained 201,000 sq. km with
a population of 7 million inhabitants in
1993. It is divided into 10 administrative
and medical regions; each region is divided
into three medical districts. In the main town
of each region 2-3 specialized nurses and a
laboratory technician are in charge of the
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leprosy control program under the supervision of a medical doctor responsible for
the public health activities in the region.
The medical coordinator of the program is
based at the Direction of Public Health Services in Dakar, the capital of Senegal. The
Institut de Leprologie Appliquee is also located in Dakar. With respect to public health
activities, the institute is responsible for the
supervision of the laboratory examinations
performed in the 10 regions and for the
training of the physicians, the specialized
nurses, and the laboratory technicians involved in the program.
Since the implementation of the control
program in Senegal by the end of the 1970s,
the diagnosis of leprosy has been based on
a clinical examination of the skin and large
nerve trunks and a search for acid-fast bacilli (AFB) in earlobes and skin lesions.
Dapsone was the basis of treatment and was
prescribed as a life-long monotherapy for
MB patients and for an average of 10 years
for paucibacillary (PB) patients.
Between January 1986 and December
1989, in 5 of the 10 regions MB patients
who had been treated with dapsone alone
for more than 10 years were examined, and
skin smears were taken from the earlobes
and skin to search for AFB. All those who
were found clinically inactive and smearnegative were released from treatment and
part of them were given a supervised single
dose of 1500 mg of rifampin. Subsequently,
they were examined every year, and smears
were taken systematically from all of them
at each annual examination. A similar assessment was performed for those who presented between two annual examinations
with clinical evidence of relapse. For the
purpose of the study, a relapse was defined
as the reappearance of AFB with a bacterial
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TABLE 1. Risk of relapse in 229 ..S'enegales(' ntudtihccil1aw pat ieilts released from
long-corirse dapsone monotherapy supplegle dose of 1500 mg of
mewed hl' a fatal

Yrs.
following
release
from
treatment
I
2
3
4
5
6
7
8
Total

No. patients
Under ob- Withservation"^drawn"

229
225
209
164
133
74
56
23
1113

4
16
45
31
59
18
33
23
229

No.
relapses

2
7
8
8
8
1
0
0
34

Risk of
relapse
per 100
patientyears
0.9
3.1
3.8
4.8
6
1.4
0
0
3.1

1994

TABLE 2. Risk of relapse in 73 Senegalese
multibacillary patients released from longcourse dapsone monotherapy without any
supplementary treatment.

Yrs. following^No. patients
rcicase
Under ob- Withfrom
servation" drawn'
treatment

No.
relapses

Risk of
relapse
per 100
patientyears

73
52
39
3
3
170

2
2
1
0
0
5

2.7
3.8
2.6
0
0
2.9

3
4
5
Total

31
13
36
0
3
73

At beginning of year.
" At end of year.

any supplementary treatment. The first
group of 229 patients was followed up for
a period ranging from 3 to 8 years (mean
4.9 years); the second group of 73, for a
index ( 6 ) 2 in at least one sample, accom- period ranging from 2 to 5 years (mean 2.4
years). Sixteen patients in the first group and
panied by clinical signs.
Each year of the study patients were with- 30 in the second group were withdrawn from
drawn in the case of a) relapse, b) reinsti- the study because they were lost to control
tution of treatment, c) death or disappear- or because they died before December 1993.
Among the 229 patients who had been
ance, or d) exclusion from observation
(because all patients were not released from given a single dose of rifampin, 34 suffered
treatment the same year, the duration of a relapse, the diagnosis of which was made
follow up was not the same in each of the by means of the annual examination in 23
five regions). Each withdrawn patient was cases (68%). The earliest relapses were obconsidered to have been excluded at the end served during the first year of follow up and
of the year in which the event occurred. the final one during the sixth year. A total
Each patient entered into the study (starting of 34 relapsing patients (22 males and 12
date or year 0) when dapsone monotherapy females) gives a crude relapse rate of 15%;
was stopped, with or without final simul- the relapse rate was 13.6% among the fetaneous intake of rifampin. The closing date male patients and 15.6% among the male
patients. As shown in Table 1, the cumuof the study was December 1993.
lative number of patient-years of follow up
RESULTS
was 1113, and the overall risk of relapse
Of 568 MB patients who had been treated was 3.1 per 100 patient-years. The annual
with dapsone alone for more than 10 years, risk of relapse ranged from 0.9 to 6 per 100
162 were found to have clinical and bac- patient-years between year 1 and 6 after reteriological evidence of active disease and lease from treatment, and no significant difwere put on MDT. The remaining 406 pa- ference was found between the six succestients were released from monotherapy, 298 sive annual risks of relapse (p > 0.05).
Among the 73 patients released from dapof whom were given a final supervised dose
of 1500 mg of rifampin. By December 1993 sone monotherapy without any supplemendata were available for 302 of the 406 pa- tary treatment, 5 (4 males and 1 female)
tients: 229 (141 males and 88 females) who suffered a relapse (2 during each of the first
had been given rifampin and 73 (43 males 2 years of follow up and 1 during the third
and 30 females) who had not been given year), giving a crude relapse rate of 6.8%.
" At beginning of year.
" At end of year.
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The relapse rate was 3.3% among the female
patients and 9.3% among the male patients.
As shown in Table 2, the cumulative number of patient-years of follow up was 170,
and the overall risk of relapse was 2.9 per
100 patient-years, not significantly different
(p > 0.05) from that of 3.1 observed in the
first group. The annual risk of relapse ranged
from 2.6 to 3.8 per 100 patient-years during
the first 3 years of follow up, and no significant difference was found between the
three successive risks of relapse (p > 0.05).
Finally, if considering only the first 3 years
of follow up in each group, the overall risk
of relapse was 2.6 per 100 patient-years in
the first group during that period, not significantly different (p > 0.05) from that of
3 per 100 patient-years observed in the second group during the same period.
DISCUSSION
Our data were collected from routine activities and, as in any retrospective study,
caution has to be taken in the interpretation
of the findings. Also, it is to be noted that
the number of included patients and the duration of follow up were much smaller in
the group released without any supplementary treatment (control group) than in the
group given rifampin. Nevertheless, it appears clear that the risk of relapse was not
smaller in the latter than in the former, at
least during the first 3 years of follow up.
Moreover, the crude relapse rate of 15% and
the overall risk of relapse of 3.1 per 100
patient-years observed after a mean follow
up of 5 years in the group given rifampin
are comparable to, or slightly higher than,
those reported either by Waters ( 7 ) in Malaysia (8.6% and 1.04 per 100 patient-years)
or by Becx-Bleumink (') in Ethiopia (13.2%
and 2.48 per 100 patient-years) after follow
up of similar duration (9 and 7 years, respectively) of MB patients released from
long-course dapsone monotherapy (20 years
and more than 10 years, respectively). Actually, despite the small size of our control
group and despite the fact that results of
different studies performed in different
countries are difficult to compare, a most
important finding is that in our MB patients
who received a final supervised dose of 1500
mg of rifampin, the overall risk of relapse
was not lower than that observed in MB

patients released from long-course dapsone
monotherapy (in Senegal or in other countries) without any supplementary treatment.
In Mali also a supervised single dose of
1500 mg of rifampin was given to MB patients who had become clinically inactive
and skin-smear negative after long-course
dapsone monotherapy and who were then
released from treatment. In 136 patients followed up for 7 years the crude relapse rate
was 11% and the risk of relapse was 2.12
per 100 patient-years ( 4 ). From those results, similar to ours, the authors of the study
have concluded that the administration of
a single dose of 1500 mg of rifampin was
not able to prevent the occurrence of relapse. The results of the present study and
those of the study conducted in Mali arc in
agreement, indicating that the intake of a
dose of 1500 mg of rifampin by MB patients
when they are released from long-course
dapsone monotherapy does not result in a
decrease of the relapse rate.
Finally, from our data the question arises
whether MB patients who have been treated
with dapsone alone, even for long periods
(10-15 years or more), could be released
without any supplementary treatment. The
results of studies performed in several countries have indicated that relapsing MB patients can constitute a high percentage of
active cases of leprosy in a population and
can represent an important source of infection ( 3 ' 5 ). Moreover, it is known that an
important proportion of MB patients relapsing after a long course of dapsone monotherapy harbor Mycobacterium leprae
strains fully resistant (more than 50% in Caribbean patients), or having some degree of
resistance, to dapsone ( 3 ' 7 ). Therefore, as
recommended by several authors (I , 2' 5, 7),
and as done in some leprosy control programs ( 5 ), MB patients who have been treated with dapsone alone should be put on
MDT prior to their release from control.
SUMMARY
When multidrug therapy was implemented in Senegal, 406 multibacillary (MB)
patients who had been treated for more than
10 years by dapsone alone, and who had
become clinically inactive and skin-smear
negative, were released from treatment. Of
these 406 patients, 298 were given a super-
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vised single dose of 1500 mg of rifampin.
Subsequently, 302 of them (229 who had
been given rifampin and 73 who had not)
were followed up by means of annual clinical and bacteriological examinations. Of the
former 229 followed up for a mean period
of 4.9 years, 34 patients relapsed (22 males
and 12 females), giving a crude relapse rate
of 15% and an overall risk of relapse of 3.1
per 100 patient-years. Of the latter 73 followed up for a mean period of 2.4 years, 5
relapsed (4 males and 1 female), giving a
crude relapse rate of 6.8% and an overall
risk of relapse of 2.9 per 100 patient-years.
Such results, which are in agreement with
those of a similar study conducted recently
in Mali, indicate that the intake of a single
dose of 1500 mg of ri fampin by MB patients
when they are released from long-course
dapsone monotherapy does not result in a
decrease of the relapse rate. Therefore, MB
patients who have been treated with dapsone alone, even for long periods, should be
put under multidrug therapy prior to their
release from control.

1994

deben sometcrse al tratamiento con poliquimioterapia
antes de scr liberados del programa de control de la
enfermedad.

RESUME
Lorsquc Ia polychimiotherapie a etc appliques au
Senegal, 406 patients multibacillaires (MB), qui avaicnt
etc traites pendant plus de dix ans par Ia dapsonc seule,
etaient devenus clinquernent inactifs et avaicnt des
frottis cutanes negatifs, ont etc liberes du traitement.
Parmi ces 408 patients, 298 ont recu une dose unique
supervisée de 1500 mg de rifhmpicin. Par la suite, 302
d'entre eux (229 qui avaicnt recu de Ia rifampicine et
73 qui n'en avaicnt pas recu) ont etc suivis par des
cxamcns clinques et bacteriologiques annuels. Parmi
les 229 premiers, suivis pour une periode moyenne de
4.9 ans, 34 patients ont rechute (22 hommes et 12
femmes), cc qui donne un taux brut de rechute de 15%
et un risque global de rechute de 3.1 pour 100 patientsannees. Parmi les 73 autres, suivis pour une periode
rnoyenne de 2.4 ans, 5 ont rechutê, dormant un taux
brut de rechute de 6.8% et un risque global de rechute
de 2.9 pour 100 patients-annecs. De tels resultats, qui
sont en accord avec ccux d'une etude semblablc realisee
recemment au Mali, indiqucnt quc Ia prise d'une dose
unique de 1500 mg de rifampicine par des patients MB
lors de l'arret d'une monothficrapie de longue duree a
la dapsonc ne resulte pas en une diminution du taux

de rechute. En consequence, les patients MB vanes par

RESUMEN
Cuando se implantO la poliquimioterapia (PQT) en

dapsonc seule, menu: pour de longues periodes, devraient etre mis sous polychimiotherapie avant d'etre
liberes des contrOles.

Senegal, 406 pacientes multibacilares (MB) quc habian
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