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When multicirug therapy (MDT) was in-
troduced in 1982, because of the time in
years required to determine the risk of re-
lapse in leprosy, the World Health Organi-
zation (WHO) recommended that "com-
bined therapy be given for at least two years
and he continued, wherever possible, up to
smear negativity" (In). With the purposes to
enhance leprosy control and to achieve the
national goal of eliminating leprosy (preva-
lence of 0.1/10,000/county, Guangzhou
1981) ( 3) within this century, we established
a field study in 1983 involving two inde-
pendent teams on the therapeutic effect of
MDT by ending the regimen for active
multibacillary (MB) patients after 24-27
monthly dosages (fixed-duration or FD-
MDT). At the annual clinical and bacterio-
logical surveillance, it was noticed that the
clinical appearance of lesions, routine
smear examinations and the specific histo-
pathological findings continue to improve
after the termination of MDT ( 4). Encour-
aged by these preliminary results and with
the aim to confirm these findings for wider
application, the present study was planned
to cover 500 MB leprosy patients to study
the relapse rates after FD-MDT, the critical
bacterial index (BI) before MDT which is
necessary to prevent relapse, and if relapse
occurs, if the patient can still be treated ef-
fectively with FD-MIT.

MATERIALS AND METHODS
This study is part of a larger project as-

sisted by WHO, the Leprosy Control Pro-
gram with FD-MDT in Yunnan, Guizhou
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and Sichuan Provinces which was initiated
in 1985 covering some of the most difficult
terrain and the most leprosy-prevalent areas
in China.

The original plan was to select 500 active
MB patients who may have had some years
of irregular dapsone treatment but never
had received rifampin before MDT in
Liangshan and Panzhihua Prefectures, Si-
chuan Province. All MB patients admitted
to the study were checked clinically, bacte-
riologically and confirmed histopathologi-
cally by the specialized staff of the Provin-
cial Institute of Dermatology (PIOD),
Chengdu. Routine drug delivery, supervi-
sion of monthly drug intake as well as clin-
ical examinations were carried out by the
leprosy workers (LW) from the 20 County
Skin Disease Control Stations (SDCS) (The
Figure). After 12 months of MDT and again
at the time of completing the 24-month
course of FD-MDT in 36 months (i.e., at
least 75% of daily drug intake/month, 75%
monthly supervised drug intake/year), the
above examinations were repeated by the
staff of the PIOD. All MB patients admitted
to the present study meet the above criteria
of regularity, and >95% of the MB patients
completed MDT by the end of 2 years. An
annual surveillance with clinical and slit-
skin smear examinations was performed by
the respective county LW, and if severe lep-
rosy/drug, reactions or suspected relapses
were detected, the PIOD was notified and
verification of the diagnosis and treatments
given at the SDCS. In severe cases such
services were provided at the patient's
home, usually within 2-4 weeks. A few pa-
tients with severe leprosy reactions were
admitted to the township health center or
county leprosy hospital.

All confirmed relapses were required to
complete a special form with all the rele-
vant data before, during and at the end of
MDT, plus data at each annual follow-up
examination by the leprologist from the
P1OD.
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TABLE I a. Risk of . relapse in 402 MB patients after 24/36 months al MDT without pre-
vious chemotherapy in Sichuan Province, China (1986-1994).

Yrs.
follow

up

No. MB
to be

followed

No. MB
completing

MDT
<I & n yrs

Withdrawals
1'1'0

Relapse/
IOU py

Cumulative
probability
of relapse

during yr/I00

95%
C1/100Lost Died Relapsed

402 0 1 2 0 400.5 0.0 0.0 0.0 0.0
399 40 1 4 0 376.5 0.0 0.0 0.0 0.0

3 354 72 0 3 0 316.5 0.0 0.0 0.0 0.0
4 279 87 0 2 0 234.5 0.0 0.0 0.0 0.0
5 190 82 0 0 0 149.0 0.0 0.0 0.0 0.0

1-5 yrs 1477.0
6 108 62 0 0 0 77.0 0.0 0.0 0.0 0.0
7 46 28 0 0 0 32.0 0.0 0.0 0.0 0.0
8 18 16 0 0 0 10.0 0.0 0.0 0.0 0.0
9 1 2 0 0 0 1.0 0.0 0.0 0.0 0.0

TABLE I b. Risk of relapse in 255 MB patients after 24/36 months of MDT with previ-
ous chemotherapy in Sichuan Province, China (1986-1994).

Yrs.
follow

up

No. MB
to be

followed

No. MB
completing

MDT
<I & n yrs

Withdrawals
PY0

Relapse/
IOU py

Cumulative
probability
of relapse

during yr/I 00

95%
C1/100Lost Died Relapsed

1 255 0 3 3 0 252.0 0.0 0.0 0.0^0.0
2 249 4 0 0 246.5 0.0 0.0 0.0^0.0
3 244 3 0 0 0 242.5 0.0 0.0 0.0^0.0
4 241 5 0 0 238.0 0.0 0.0 0.0^0.0
5 235 83 192.5 1.04 1.04 1.04^1.04

1-5 yrs 1171.5
6 147 47 0 0 0 123.5 0.0 1.04 0.4 2.48
7 100 97 0 0 0 51.5 0.0 1.04 0.4 2.48
8 3 0 0 0 0 3.0 0.0 1.04 0.4 2.48
9 3 3 0 0 0 1.5 0.0 1.04 0.4 2.48

Two relapses at year 5 of follow up.

Criteria of relapse: insidious appearance
of new lesions, enlargement of old lesions,
increase of acid-fast bacilli (AFB) ^2+
from the same site of the previous examina-
tion and positive histopathology.

All data on MB patients admitted to this
study were entered into the databank of the
PIOD in Chengdu and compiled and ana-
lyzed in Beijing. Relapse rates were calcu-
lated by mean rates per person-years (py) of
observation and the cumulative probability
of relapse by annual cohorts completing 24
months of MDT. During, this study the reac-
tional episodes in relation to FD-MDT was
also studied. All data were analyzed by age,
sex, type and by dapsone therapy before
FD-MDT.

RESULTS
Between 1986 and 1994 all together 657

active MB patients (402 without and 255

with previous dapsone treatment) were ad-
mitted from the 17 counties of Liangshan
and three counties of Panzhihua Prefectures
of Sichuan Province. The male/female ratio
is 4:1 (323/79) for MB patients without and
6:1 (218/37) for MB with previous dapsone
therapy. Until the end of 1995, only 190
MB patients without and 235 MB patients
with previous dapsone met the required sur-
veillance period of 5 years ( 5 ).

Surveillance and relapse. The mean
relapse rate is 0/100 py for MB patients
without (0/1477 py) and 0.17/100 py
(2/1172 py) of observation in MB with pre-
vious dapsone at year 5 after FD-MDT. The
cumulative probability of relapse is 0 and
1.04/100, respectively, for the same period
(Table 1 a and b). The two relapses were
successfully retreated with FD-MDT.

Decrease of HI after FD-MDT. The
BI-negative conversion rate for the nonre-
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TABLE 2. Negative conversion rate of bacterial index.

Type
MDT

  

Surveillance (yrs.)

 

BeR)re^During^End^I 3^4^5 6^7

1313-B1. 0/177 9/177 35/177' 75/168
0.0 5.1 19.8 44.6

L-LL 1/480 21/474 89/478 155/442
0.2 4.4 18.6 35.1

102/152 112/127^94/98^56/56^27/27^7/7

^

67.1^88.2^95.9^100.0^100.0^100.0

^

232/399 278/355 276/299 170/171' 126/127^89/89

^

58.1^78.3^92.3^98.8^99.2^100.0

Number NIB patients with negative BI/number MB patients examined.
" Relapses excluded.

lapsed patients reached 99.6% (226/227) at
year 5 of follow up; one LL patient re-
mained at BI 0.33 in years 5 and 6 after
MDT, and was not yet examined for year 7
of surveillance. The BI-negative conversion
rate is faster in borderline than in leproma-
tous patients (Table 2); excluding the two
relapses and the LL patient mentioned
above, all MB patients converted to nega-
tivity at year 5 of surveillance, irrespective
of the initial BI value (Table 2).

Relapse and HI before FD-MDT.
There were 35 MB patients with an initial
BI of >4.0 who have been followed for 5
years, and only one relapse occurred, giv-
ing a relapse rate of 0.24/100 py (1/420
py). If the total follow-up period for MB
patients with a BI of >4.0 is considered, the
relapse rate is 0.22/100 py (1/446 py).
Counting all MB patients with a BI of >3.0
before MDT, the relapse rate is 0.08/100
py (1/1224 py)•

The other relapse was initially BI nega-
tive (M24, histopathology L, AFB 1+), re-
mained smear negative during the first 4
years after MDT, developed facial infiltra-
tion plus more macules and nodules than
before FD-MDT with a BI of 2.83+ at year
5 of follow up. Both relapses had taken
dapsone irregularly (20 and 5 years, respec-
tively) before MDT (Table 3).

Leprosy reactions. Reactions occurred
more frequently during the first 6 months
(12%), decreasing gradually from months 7
to 24 of MDT, rose significantly and more
for reversal reactions during the first year
after MDT, finally reaching 0 in year 4 of
surveillance (Table 4).

As expected, there were significantly
more reactions and, particularly, reversal
reactions in borderline and erythema no-
dosum leprosum (ENL) reactions in lepro-
matous leprosy. No significant differences

in reactions were noticed by sex or by dap-
sone therapy before MDT, but significantly
more reactions occurred in the 20-39 age
group than in the 40-59 age group in the
present study (Table 4).

Reactions were treated with prednisone
(30-60 mg/day), gradually taperinL, off
within 6 months. Severe reactions, plus two
patients (M46 LL, BI 4.75; F29 BL, BI
2.75) with laryngeal edema 15-19 months
after the first dose of MDT, received hydro-
cortisone 300 mg/day intravenously for
7-14 days, and were subsequently success-
fully treated with prednisone. Some ENL
reactions received thalidomide 200-300
mg/day in addition to prednisone.

All together 20.2% (133/657) of the MB
patients had reactions at some time during
this study; whereas in Xichang County,
where the training course on MDT was
conducted (14-23 November 1985), field
work was comparatively of a higher stan-
dard and significantly more reactions
(25/73 = 34.2%, p <0.005) were diagnosed.

New deformities. The overall defor-
mity rate (WHO grade II + III, 1980) when
MDT was prescribed was 22.7% (149/657),
with more deformities in MB patients
(79/255 = 3 I %) who had had dapsone ther-
apy before MDT. More deformities were
found on hands (102/149 = 69%) than on
other sites. During the course of MDT,
1.8% of the MB patients (12/657) devel-
oped new deformities, and more new defor-
mities or an increased grade of deformity
developed on the hands (13) than in the
eyes (3) or on the feet (4). A program for
the prevention of deformity in these two
prefectures was introduced 4 years later in
1990.

Leprosy in children. All together there
were 10 children (1.5%) in this MB group
of patients. The mean age was 11.2 years
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TABLE 4. Leprosy reactions in relation to FD-MDT by type, age, sex and previous
dapsone the ropy.

RR' ENL Reaction p Value

FD-MDT 0-6 mos. 35 44 79/657 12.0
7-12 mos. 12 14 26/657 4.0 29.08 0.0001

13-18 mos. 9 8 17/657 2.6 43.20 0.1628h
19-24 mos. 2/657 0.3 68.94 0.0005'

Follow up I yrs. 7 9/657 1.4 59.12 0.0330'
2 yrs. 0 2/648 0.3 76.31 0.0360'
3 yrs. 0 1/598 0.2 78.78 0.3669'
4 yrs. 0 0 0/520 0.0 81.45 0.3183'

Leprosy BB-LL 49/178 27.5
type L-LL 87/479 18.2 6.93 0.0087

Reaction BB-BL RR 33/178 18.5
type ENL 16/178 9.0 6.84 0.0089

L-LL RR 32/479 6.7
ENL 55/479 11.5 6.69 0.0097

Age 20-39 yrs. 96/374 25.7
40-59 yrs. 32/215 14.9 9.34 0.0022

Sex Male 114/541 21.1
Female 22/116 19.0 0.25 0.6043

Dapsone Yes 48/255 18.8
before MDT No 88/402 21.9 0.89 0.3563

'Inclusive of neruitis.
" Difference from the preceding group of follow up.

(range 7-14 years); mean BI 2.96+ (range
1.25-4.2). One child (F9, BI 2.2, H-P BL
4+) had a grade II deformity of the left
hand. All diagnoses were confirmed by
histopathology and nine children had 4-6+
AFB in their biopsies. They were all suc-
cessfully treated with FD-MDT.

Drug reactions. Eleven patients devel-
oped hypersensitivity reactions to dapsone
(dermatitis 4, exfoliative dermatitis 4, dap-
sone syndrome 3) and all were treated with
prednisone and subsequently received 24
months of rifampin plus clofazimine. Three
patients developed liver damage with ab-
normal liver function tests after 3-20
months'administration of MDT. They re-
ceived palliative therapy for liver damage
and MDT was continued after a temporary
break. Another patient had a gastro-enteric
problem after 1 month of MDT and the
gastro-intestinal symptoms recurred when
MDT was resumed. He was changed to
monthly rifampin plus daily dapsone
therapy.

DISCUSSION
The long-term effects of 24 months of

MDT in MB leprosy patients have stimu-
lated wide interest in the last few years

( I. 2 ' 4-7 ' 9). Because of the uncertainty about
late relapses, we have advised our teams to
follow a MB patient for 10 years after FD-
MDT if the patient showed marked clinical
improvement and a decrease in the BI of
>1.0 at the end of therapy. In the present
study only 66% (425/657) of MB patients
reached the limit of 5 years' surveillance
( 8). Two relapses occurred in year 5 of fol-
low up, giving an overall relapse rate of
0.08/100 (2/1477 + 1172) person-years of
observation, which is much lower than the
world-wide figure of 0.23/100 py, and the
relapse occurred later than the figure that
50% of relapses occur within the first 3
years after stopping MDT (').

A high initial BI does not seem to predis-
pose to relapse. Thirty-six MB patients with
an initial BI of >4.0 were followed for 5
years and only one relapse occurred. The
overall relapse rate for 137 MB patients
with an initial BI of 4.27-5.22 is 0.2/100 py
(1/439 py) of observation. It is hard to ex-
plain the difference from the high relapse
rate reported by Jamet, et al.: seven relapses
occurred in 35 MB patients with a BI of
>4.50 between 2 to 7 years after 2 years of
MDT ('). On the other hand, a study in In-
dia on 11 LL patients with a BI of 3.2-4.4
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before MDT showed that although they
were AFI3 positive in skin and lymph nodes
after 5 years of dapsone supplemented with
2 years of MDT, there was no growth in the
foot pads of mice inoculated with AFB
from these patients (I). It is known that the
prevalence of leprosy is inversely associ-
ated with socioeconomic development (');
perhaps poverty not only predisposes to the
disease itself but also to an increased possi-
bility of relapse after an effective course of
chemotherapy. The living standard of the
MB patients reported earlier ( 1 ) has risen
and their nutrition has much improved since
being declared "cured" in May 1985 (").
No relapses were detected for year 10 of
surveillance after FD-MDT in the 43/47
MB patients (91% survey, four deaths due
to other causes) examined in Menla County,
Yunnan Province, in January 1996. In the
same study in Weifang, Shandong Province
( 1 ), no relapses were detected in the 25/33
MB patients (76% survey, six deaths and
two emigrations) 10 years after FD-MDT
(unpublished data).

Although the mean relapse rate between
MB patients without previous dapsone ther-
apy (0/100 py) and MB patients who had
had varying periods of dapsone monbther-
apy (0.15/100 py) before FD-MDT is of no
statistical significance (p = 0.12), neverthe-
less it might be interesting to test for drug
sensitivity in these two relapses, even
though they may be successfully retreated
with FD-MDT.

It is unfortunate that 12 MB patients de-
veloped new/increased deformities at the
end of MDT. Prevention of disability is dif-
ficult to introduce in the field once the MDT
program is already in progress, especially if
there are only one or two patients in the vil-
lage in this mountainous, socioeconomi-
cally less-advanced area with a high rate of
illiteracy.

The low child rate (1.5%) but high My-
cobacterium leprae load in the 10 MB chil-
dren detected is alarming. Some of these
children may have been infected before
MDT was introduced, and the three MB
children <10 years of age had apparently
been infected from "hidden," undetected
cases of leprosy. The last known child case
(F9, LL, BI 4.16) was put on MDT in Feb-
ruary 1990. Leprosy control before MDT in
these two prefectures was unsatisfactory as

evidenced by the disproportionate male/fe-
male ratio (6:1) for MB patients having had
previous dapsone therapy. More emphasis
on contact examination and more training
in the examination for early lesions in chil-
dren and females are called for.

Competent, experienced leprosy workers
are an invaluable asset to any leprosy con-
trol program, and they should be maintained
on the job as long as possible, even when
the elimination goal has been reached.

SUMMARY
Six-hundred-fifty-seven active multi-

bacillary (MB) leprosy patients were put on
fixed-duration multidrug therapy (FD-
MDT) between 1985 and 1992 (190 had
had no and 235 had had previous treatment
with dapsone) and were followed for 5
years after therapy. Two relapses occurred
during year 5 of surveillance and both had
received dapsone prior to chemotherapy,
giving an overall relapse rate of 0.08/100
person-years (py). Excluding the two re-
lapses, 99.4% of the MB patients converted
to smear negativity at year 6 after a regular
course of FD-MDT. The relapse rate for 35
MB patients with an initial bacterial index
(BI) of >4 with 5 years of surveillance was
0.24/100 py. Reactions occurred more fre-
quently during the first 6 months of MDT,
decreasing gradually thereafter, and reach-
ing 0 in year 4 of surveillance. The defor-
mity rate at intake was 22.7% and only
1.8% of MB patients developed new defor-
mities or an increased grade in deformity
during therapy.

RESUMEN
Entre 1985 y 1992, 657 pacientes con lepra activa

multihacilar (MB) se sometieron a tratamiento con
poliquitnioterapia de duraciOn fija (PQT DF), y se
mantuvieron bajo supervisiOn durante 5 anos despues
de Ia misma. Ciento noventa pacientes habian tenido
tratamiento previo con dapsona y 235 no habian sido
tratados con Ia droga. Durante el alio 5 del seLwi-
rniento, dos pacientes que habian recibido dapsona
antes de la PQT presentaron recaida, lo que representa
una frecuencia global de recaida de 0.08/100 persona-
aiios (pa). Excluyendo estos dos casos, el 99.4% de los
pacientes MB se hicieron baciloscOpicamente nega-
tivos en el alio 6, despues de un curso regular de PQT
DF. La tasa de recaida para 35 pacientes MB con un
Indice hacteriano inicial (BI) de >4 con 5 anos de
seguimiento, file de 0.24/100 pa. Las reacciones ocur-
rieron mas frecuentemente durante los primeros 6
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meses de POT, disminuyendo gradualmente despues, y
alcanzando 0 en el alio 4 del seguimiento. La tasa de
cleformiclad Uncial fue del 22.7% y durante el
tratamiento solo el 1.8% de los pacientes MB desarrol-
laron nuevas deformidades o incrementaron el grado
de las ya existentes.

RESUME

Six cent cinquante-sept patients lepreux multibacil-
laires (MB) ont the mis sous polychimiotherapie dune
duree tixe (PCT DF) entre 1985 et 1922 (190 d'entre
eux n'avaient eu aucun traitement anterieur et 235
avaient eu un traitement anterieur a la dapsone), et ont
etc suivis pendant 5 ans apres le traitement. Deux
rechutes sont survenues durant la cinquieme annee de
la surveillance, et touter deux avaient recu un traite-
ment a la dapsone anterieur a la PCT, donnant un taux
de rechute global de 0.08/100 personnes-annees. Si on
exclut ces deux rechutes, 99.4% des patients MB sont
devenus negatifs aux frottis cutanes a la sixieme armee
apres la PCT DF. Le taux de rechute pour 35 patients
MB avec un index bacterien initial (IB) de plus de 4
avec cinq ans de suivi etait de 0.24/100 personnes-
annees. Des reactions sont survenues plus souvent
pendant les six premiers mois de PCT, ont diminue par
la suite, et ont disparu a la quatrieme :Aimee de suivi.
Le taux d' incapacite au depart etait de 22.7% et seule-
ment 1.8% des patients MB ont developpe de nou-
velles incapacites ou ont aggrave leur score durant le
traitement.
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