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Problems of Leprosy Relapse in China'
Huan-Ying Lie

Leprosy control with intensive case find-
ing and dapsone monotherapy in leprosaria
was introduced in China in 1955. All pa-
tients reaching clinical cure (clinical, bac-
terial index, and histopathology negative)
with dapsone monotherapy were kept on
maintenance therapy with dapsone 100 mg
daily [multibacillary (MB) for 5-10 years,
paucibacillary (PB) for 2-5 years] and then
dapsone was discontinued. Between 1979-
1984 rifampin was widely used in addition
to dapsone. By the end of 1981, when the
national policy of leprosy control with do-
miciliary multidrug therapy (MDT) was
adopted, the number of registered patients
had fallen from 500,000 to 200,000. If at
the time of initiation of MDT some patients
were still on dapsone maintenance therapy,
they were required to receive a course of
MDT (MB for 24 months, PB for 6 months).

In 1990, the number of registered patients
was further reduced to 23,000 by MDT
(prevalence rate 0.2/10,000), and the num-
ber of dapsone-cured patients amounted to
360,000 who now give rise to about 500
relapses among the 4000 patients detected
annually (detection rate 0.34/100,000). The
experience of relapse of previously cured
leprosy patients in China may throw some
light on the surveillance of leprosy after
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MDT, and the results of the prevention of
relapses with a short course of MDT may
be of interest to countries with similar re-
lapse problems.

MATERIALS AND METHODS
Most data used in this paper are from

published materials appearing in China and
some arc from papers presented at national
leprosy meetings. The cumulative relapse
rate in different provinces after dapsone
monotherapy until clinical cure (clinical,
smear and histopathology negative) are re-
ported to be 2%-6%. No definite figure is
available from the estimated more than 6000
patients who had received rifampin at 600
mg/day or once or twice a month in addition
to dapsone before MDT.

RESULTS
Relapse after dapsone monotherapy

With the progress of organized leprosy
control since 1955 and the gradual decrease
in the number of patients, the proportion
of relapses among the number of patients
detected in the three more leprosy-endemic
coastal provinces between 1955-1989 in-
creased steadily, reaching 14% in Fujian and
18% in Guangdong ( 5 and Shao, K. W. Re-
lapse in leprosy and leprosy control. Paper
presented at the IV National Leprosy Con-
ference, Nanchang, 13-18 October 1990).
Shandong surveyed all formerly cured pa-
tients in 1986 and 1989, which resulted in
a sharp increase to 24.6% in the proportion
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FIG. 1. Relapse in leprosy after clinical cure as a
proportion of all patients detected in Fujian, Guang-
dong, and Shangdong Provinces, China, 1944-1989.
FE= Fugian; ■ = Guangdong; El = Shandong.

of relapses among all patients detected dur-
ing 1985-1989 (unpublished data) (Fig. 1).

The relapses as a proportion of all cases
detected by type in Sichuan between 1984-
1988 show a consistently higher proportion
in multibacillary (MB) than in paucibacil-
lary (PB) patients. The very high percentage
of relapse in 1984 is due to the backlog of
undetected relapses in previously dapsone-
cured patients because organized case find-
ing was initiated in Sichuan in 1984 (Fig.
2) (6 ).

In Weifang Prefecture, Shandong Prov-
ince, the average relapse rate was based upon
person-years of follow up during 5-year
blocks of time after cure, eliminating lost
cases, deaths, and emigrations each year.
The risk of relapse is consistently higher
among MB cases, reaching 0.74 relapses per
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FIG. 3. Cumulative relapse rate in 2677 multiba-
ciliary (NIB) and 4568 paucibacillary (PB) patients after
clinical cure with dapsone, Weifang Prefecture, Shan-
dong Province, China, 1955-1985.

100 person-years at 6-10 years of follow
up (Table 1). In cured PB cases the risk of
relapse is highest during the first 5 years
after clinical cure, 0.39 per 100 person-years
(Table 2) ( 7 ).

In the 11 relapses reported in 1992 in
Leipo County, Liangshan Prefecture, Si-
chuan Province, the average bacterial index
(BI) was 2.2 (range 0.5-3.6) at the time of
diagnosis of relapse. These relapsed patients
had an average dapsone monotherapy of
more than 12 years (6-23 years) with an
average period of 7.8 years (4-10 years) be-
tween clinical cure and diagnosis of relapse
(unpublished data).

Relapse after rifampin-plus-dapsone
therapy

Eight relapses were reported from 1646
patients (MB 887, PB 759) who received
dapsone-plus-rifampin in Wenshan Prefec-
ture, Yunnan Province, between 1976-
1985. These relapses had had dapsone 50-
100 mg/day for an average of 12.6 (5-20)
years and, additionally, rifampin 600 mg/
month plus dapsone 100 mg/day for an av-
erage of 2.5 (2-5) years. The mean BI was
2.04 (0.2-4.0) and the mean period between
clinical cure and diagnosis of relapse was
8.5 (2-20) years (unpublished data).

Prevention of relapse with MDT
1985^1986^1987^1988

Year of Follow up

FIG. 2. Relapse in leprosy after clinical cure as a
proportion of all patients detected in Sichuan Province,
China, 1984-1988. EE = Paucibacillary; ■ = multi-
bacillary.

Shanghai. With the aim to overcome the
increasing relapse situation, in 1984 Shang-
hai treated all formerly dapsone-cured MB
patients with the following modified MDT
regimen:
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TABLE 1. Risk of relapses in 5-year observation periods of 2877 dapsone-cured
bacillary patients, Weifang Prefecture, Shandong Province, China, 1960-1985.

No. years' obser-
vation after
clinical cure

No. at
beginning^Relapsed'^Died

of year

Withdrawn
from

observation

Man-years
of observation

Relapse rate
(per 100

person-years)

1-5 2,877 68 202 373 12,777.5 0.53
6-10 2,234 65 195 656 8,830.0 0.74

11-15 1,318 24 102 621 4,722.5 0.51
16-20 569 6 33 437 1,655.0 0.36
21-25 93 0 7 75 255.0 0

Mean latency 5.85 years; 95% confidence interval 5.01-6.84 years.

Rifampin^1200 mgl x 1/month, super-
Clofazimine 1200 mg f vised
Dapsone^100 mg/day, self-adminis-

tered

This regimen was for 12 months, and was
to be completed in 15 months. Altogether
620 of 657 MB patients have completed the
above regimen and 534 of them have been
followed for 7 years. No relapse has yet been
detected (Table 3). Of 137 formerly dap-
sone-cured MB patients in Shanghai who
did not receive prophylactic treatment dur-
ing this period (due to age and abnormal
laboratory findings), 17 have relapsed
(12.4% or 1.55% per year). If this rate is
applied to the 620 MB patients, if they had
not received MDT for the prevention of re-
lapse, 77 relapses would have occurred. It
is thus recommended that if the relapse rate
among dapsone-cured patients in an area
exceeds 1% per year, prophylaxis with MDT
against relapse should be considered (Zhou,
D. H. and Chen, J. K. Surveillance on 657
dapsone-cured patients after retreatment
with MDT. Paper presented at the IV Na-
tional Leprosy Conference, Nanchang, 13-
19 October 1990).

Jiangsu Province. Similarly, Jiangsu
Province has also applied prophylactic ther-

apy since 1984 on 3475 MB and 10,002 PB
patients with the following regimens:

a) MB regimen for 6-12 months to be
completed within 7-14 months:

Rifampin^600 mg x 1/month, super-
Clofazimine 1200 mg f vised
Dapsone^100 mg/day, self-adminis-

tered

b) PB regimen for 6 months to be com-
pleted in 7 months:

Rifampin 600 mg x 1/month, supervised
Dapsone^100 mg/day, self-administered.

Regularity was high (MB 99.7%, PB
97.9%). There were relapses during the 5
years of follow up after prophylaxis with
MDT (Table 4). During this period among
the 22, 488 patients (2107 MB, 20,381 PB)
who did not receive prophylactic treatment
there were 457 relapses (MB 294, 14.0%;
PB 163, 0.8%). If these rates were applied
to the patients who received prophylaxis
with MDT, 565 relapses (MB 485, PB 80)
were prevented (Table 5) (Xie, Z. J. Pro-
phylaxis of relapse with MDT in 13, 477
dapsone-cured leprosy patients. Paper pre-

TABLE 2. Risk of relapse in 5-year observation periods of 4568 dapsone-cured pauci-
bacillary patients, Weifang Prefecture, Shandong Province, China, 1960-1985.

No. years' obser-
vation after
clinical cure

No. at
beginning^Relapsed.'^Died

of year

Withdrawn
from

observation
Man-years

of observation

Relapse rate
(per 100

person-years)

1-5 4,568 81 286 382 20,967.5 0.39
6-10 3,819 48 312 541 16,842.5 0.28

11-15 2,918 17 211 1,014 11,485.0 0.15
16-20 1,679 9 114 962 5,682.5 0.16
21-25 594 2 36 389 1,902.5 0.11

Mean latency 4.86 years; 95% confidence interval 4.14-5.61 years.



5,582 3,475 458 675
30,383 10,002 3,502 3,586
35,965 13,477 3,960 4,261

710 429 1,203 228 3,247
1,026 257 1,631 9,790 212
1,736 686 2,834 10,018 3,459

MB'
PBh
Total
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TABLE 3. Observation of risk of relapse in 620 formerly dapsone-cured multibacillary
patients who have completed 1 year of prophylaxis with multidrug therapy, Shanghai,
China, 1983-1991.

Follow-
up yr.

No.
receiving

preventive
treatment
at begin-

ning
of yr.

No. com-
pleting

preventive
treatment

No. not
complet-

ing
preventive
treatment

No.
patients

under sur-
veillance Relapsed^Died Moved out
at begin-
ning of

yr.

Person-
years of
obser-
vation

1983-1984 551 524 27 0 0 2 0
1985 64 57 7 548 0 0 1 547.5
1986 20 18 2... 607 0 4 I 604.5
1987 17 16 I 622 0 4 I 619.5
1988 5 5 0 632 0 4 3 628.5
1989 0 0 0 636 0 1 0 635.5
1990 0 0 0 631 0 4 1 628.5
1991 0 0 0 622 0 9 0 617.5

Total 657 620 37 0 28 7 4281.5

sented at the IV National Leprosy Confer-
ence, Nanchang, 13-19 October 1990).

Relapses after fixed duration MDT
Since 1986, fixed duration MDT (MB 24

months, PB 6 months) was applied to seven
prefectures in the three southwest provinces
of China, covering about 18 million popu-
lation in 59 counties with over 7000 leprosy
patients (prevalence 0.21-3.25/1000/coun-
ty), of whom 72% were MB. Between 1986—
1990, with the support of WHO, 6481 pa-
tients (MB 4125, PB 2356) completed MDT,
only three PB relapses were reported. One
relapse occurred in Wenshan Prefecture
among 212 PB patients during the fourth
year of surveillance (629 person-years).
Kunming Prefecture reported two PB re-
lapses among the 82 PB patients completing
MDT. All three PB relapses had initially >
2-3 nerve involvement and two patients
had 5-14 skin lesions. The 80 MB patients
treated with 24-27 months of MDT in 1983

(4 ) are in their seventh year of surveillance
(293 person-years). No relapses have been
detected.

In another group of MB patients in Liang-
shan and Panzhihua Prefectures, Sichuan
Province, 394 were released from treatment
after 24 months of MDT. No relapses have
been noted during the 1-5 years of obser-
vation (538 person-years). After termina-
tion of 24 months of MDT, the lesions
continued to improve clinically and histo-
pathologically, and the BI declined steadily.
The smear-negative rate reached 95.3% in
the MB patients of Menla County (41 of 43
patients) and 100% in the MB patients of
Wei fang Prefecture (33 of 33 patients) at the
sixth year of follow up after termination of
MDT (unpublished data).

It may be concluded that fixed duration
MDT has a very good therapeutic effect both
in MB (24 months) and PB (6 months) pa-
tients. For PB patients, careful examination
of the extent and nature of skin lesions and

TABLE 4. Surveillance after nzultidrug therapy for prevention of relapse, Jiangsu Province,
China, 1984-1991.

No.
patients

after^No.^Years of follow up^ Surveillance
Type clinical with MDT^2^3^4^5^5+^1 x /year 2 x /year

cure with
dapsone
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TABLE 5. Relapses in multibacillary (MB) and paucibacillary (PB) patients receiving
Mulddrug therapy (AIDT) for prevention of relapse, Jiangsu Province, China, 1984-1991.

No prophylaxis with MDT Prophylaxis with MDT

MB 1311 Total MB P11 Total

No. ex-patients
after clinical cure
with dapsone 2,107 20,381 22,488 3,475 10,002 13,477

No. relapses during
1984-1991 294 163 457 0 0 0

Relapse rate % 13.95 0.8 2.03 0 0 0
Estimated relapses

prevented 0 0 0 (485) (80) (565)

nerve involvement is necessary to avoid
misclassification and undertreatment. It is
well known that patients may be classified
as PB but a nerve biopsy may show BL-LL
histopathology ( 5 ).

DISCUSSION
Generally, compliance was good, since

MB patients were treated as inpatients be-
fore the nationwide implementation of
MDT in 1987, and the regularity of MDT
usually exceeds 90%. The relapse rate in
patients cured during the pre-MDT era is
influenced by the following factors:

1. Most relapse studies were retrospective,
through the examination of clinical rec-
ords, which may have missing data.

2. Before 1970 the Madrid classification was
used, which tends to inflate the number
of MB patients.

3. Generally, the relapse rate is not differ-
entiated into MB and PB patients. Since
MB has a higher relapse rate, the rates
will be high in the southwest provinces
where the MB/PB ratio is high and lower
in the provinces along the coast where
the MB/PB ratio is lower.

4. Reactions after clinical cure are usually
regarded as disease activity, hence often
counted in error as relapses.

5. After attainment of clinical cure, main-
tenance therapy of dapsone 50-100 mg/
day was usually given to MB patients for
5-10 years and PB patients for 2-5 years.
Regular maintenance of dapsone mono-
therapy tends to delay relapse.

6. Since many MB relapses are late, the re-
lapse rate will be high if the follow-up
period extends to 10-20 years or more
(Fig. 4).

7. Before 1970, dapsone was given 50 mg/
day six times a week initially and in-
creased to 150-200 mg/day after 3
months. Dapsone treatment was inter-
rupted during reactions, and after the
reactional episode the dapsone was re-
started at the initial dose. This may have
encouraged the development of dapsone
resistance.

8. Since 1979, rifampin 600 mg/day or once
or twice a month was widely imple-
mented in addition to dapsone, and a
large number of patients were thus cured.
By rough estimate this number exceeded
6000 by the end of 1984. No effort has
been made as yet to assess rifampin re-
sistance or double resistance in these pa-
tients by the mouse foot pad method.

9. The diagnosis of relapse is usually based
upon the judgment of the leprosy field
worker, supported by smear and histo-
pathological examinations, sometimes
checked by the specialist from the Pro-
vincial Institute of Dermatology.

Relapse due to resistant bacilli tends to
occur within a few years after cessation of
chemotherapy. As yet no relapses have been
noted among MB patients receiving 24-27
months of MDT with more than 7 years of
follow up. We should nevertheless be aware
of late relapses due to persisters after fixed
duration MDT. In a well-controlled area a
surveillance period of 10 years or more may
be necessary to serve as a sentinel to mon-
itor problems that may arise after the im-
plementation of MDT. In the meantime
there is need for good compliance with MDT
for a minimum period of 24 months for MB
and 6 months for PB, and when doubts arise
in classification, the MB regimen should be
administered.
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Due to the high relapse rate of formerly
dapsone- and/or rifampin-plus-dapsone-
cured patients, it is not enough just to screen
them for clinical activity before the imple-
mentation of leprosy control with MDT. It
is advisable to check them regularly for signs
of relapse or, if circumstances permit, to
treat all formerly cured patients with a short
course of MDT.

A WHO evaluation team noted the high
relapse rate among patients cured before the
nationwide implementation of MDT, dur-
ing a 1991 evaluation of the national leprosy
program in eight provinces, and recom-
mended (Abella, J., et al. Mission report on
the evaluation of MDT implementation in
Leprosy Control Program, China. WHO
ICP/LEP/001 RS/91/0534) that:

1. Clinical examination of formerly dap-
sone- and/or rifampin-plus-dapsone-
cured patients at least once a year followed
by smear examination if any suspicious
lesion occurs.

2. Mouse foot pad sensitivity tests on re-
lapses that have formerly received dap-
sone plus rifampin should be set up be-
fore retreating patients with MDT.

3. Training of leprosy workers and staff on
the early recognition of lesions; relapses
should be emphasized with active par-
ticipation in case detection and surveil-
lance in the leprosy control program.

SUMMARY
The proportion of relapses among all pa-

tients detected each year increased steadily
since the initiation of the national leprosy
control program in China with dapsone
monotherapy in 1955, reaching 18%-24%
in the more leprosy-endemic provinces along
the coast. Relapses were also reported in the
formerly rifampin-plus-dapsone-treated
patients. So far, only three paucibacillary
relapses after 6 months of multidrug ther-
apy (MDT) have been reported, and these
were due to misclassification at the time of
diagnosis.

A short course of MDT should be given
to all formerly dapsone- and/or rifampin-
plus-dapsone-cured patients for the preven-
tion of relapse. If not, they should be
screened every 1 to 2 years for any possible
signs of relapse, and MDT given when need-
ed.

RESUMEN
La incidencia de recaidas entre todos los pacientes

detectados cada an. ° en China ha aumentado sosteni-
damente desde el inicio en 1955, del programa de con-
trol de la lepra con dapsona, alcanzando niveles del
18% al 24% en las provincial de mayor endemia dis-
tribuidas a lo largo de la costa. Tambien se reportaron
recaidas en los pacientes anteriormente tratados con
rifampina mas dapsona. Rasta ahora, solo se him re-
portado 3 recaidas paucihacilares después de 6 mcses
de tratamiento con poliquimioterapia (PQT) pero estos
casos, en realidad se clasilicaron errOneamente como
paucihacilares en el momento del diagnOstico.

Todos los pacientes curados, inicialmente tratados
con dapsona y/o rifampina más dapsona, dcbcrian re-
cibir un corto tratamicnto con PQT para prevcnir las
recaidas. Si no, los pacientes deberian scr examinados
cada 1-2 aiios para detectar cualquier signo de recaida,
y recibir la PQT en el moment() que fucra necesario.

RESUME
La proportion de rechutes parmi l'ensemble des pa-

tients détectes chaque armee a augment& régulierement
dcpuis la mise en route en 1955 du programme national
de lutte contre la l&pre en Chine, base sur la dapsone
en monotherapie, pour atteindrc 18 A 24% dans les
provinces côtieres A endemic lepreuse plus &levee. Des
rechutes ont egalement été rapportées parmi les pa-
tients traits anterieurement par la combinaison rifam-
picine + dapsone. Jusqu'A present, seulement trois re-
chutes paucibacillaires apres une polychimiothérapie
(PCT) de six mois ont été rapportees, et celles-ci étaient
dues a une mauvaise classification au moment du di-
agnostic.

Un traitement court de PCT devrait etre donne a
tous les patients gueris traites anterieurement par dap-
sone et/ou rifampicine + dapsone, pour la prevention
des rechutes. Dans le cas contraire, ils devraient etre
examines tous les un A deux ans pour detecter les signes
de rechute, et mis sous PCT quand nécessaire.
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