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At the Second National Leprosy Confer-
ence (Guangzhou, 1981), based on her past
experience in leprosy control, China pro-
claimed her intention to eliminate leprosy
before the end of this century and, at the
same time, changed the national policy of
leprosy control from segregation plus dap-
sone monotherapy to domiciliary treatment
with multidrug therapy (MDT). With the
aim to enhance this goal and to test the
efficacy of short-term MDT as recommend-
ed by the World Health Organization
(WHO) ( 8), 33 active multibacillary (MB)
patients from nine counties of Wei fang Pre-
fecture in Shandong Province and 47 active
MB patients from three leprosy settlements
of Menla County in the Xishuanbanna Dai
Autonomous Region of Yunnan Province
were selected and MDT implemented for
24 and 27 months, respectively. This paper
presents the findings in these two groups of
patients before and during MDT as well as
their surveillance for 33 months after MDT.

PATIENTS AND METHODS
Selection of patients and delivery of drugs.

Active MB patients without previous ther-
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1989.

Li, H.-Y., M.D., M.P.H., Senior Researcher, Bei-
jing Tropical Medicine Research Institute, Beijing. Yu,
X.-L., M.D., Deputy Chief; Zhang, M.-S., M.D., Phy-
sician, Leprosy Section, Shandong Provincial Institute
of Dermatology, Jinan. Duan, C.-X., M.D., Physician-
in-Charge of Leprosy, Weifang Prefectural Institute of
Dermatology, Weifang, Shandong Province. Huang, W.-
B., M.D., Deputy Director; Zhang, S.-B., M.D., Phy-
sician-in-Charge of Leprosy, Yunnan Provincial Insti-
tute of Dermatology, Kunming. Zhu, K., B.S., Chief
Technician, Wenshan Regional Institute of Dermatol-
ogy, Wenshan, Zhuang Autonomous Region, Yunnan
Province. Ma, J.-F., B.S., Team Leader, Skin Disease
Control Station, Menla County, Xishuanbanna Dai
Autonomous Region, Yunnan Province, People's Re-
public of China.

apy or with only irregular dapsone (50-100
mg/day) monotherapy or dapsone com-
bined with rifampin (600 mg 1/month) for
less than 6 months were selected by separate
teams organized by the Provincial Institutes
of Dermatology of these two provinces. Pa-
tients with tuberculosis or other systematic
diseases or who were pregnant were not in-
cluded in this study. A complete history was
taken and a clinical examination, slit-skin
smears for bacterial index (BI) and a biopsy
of active lesions for histopathology were
made for each patient. The main charac-
teristics of these two groups of patients are
given in Table 1.

The WHO regimen for MB patients was
delivered at monthly intervals by the des-
ignated leprosy field worker of the respec-
tive County Skin Disease Control Station
with supervised intake of rifampin 600 mg,
clofazimine 300 mg plus dapsone 100 mg.
At each delivery the capsules and tablets
were counted to check on the daily doses of
clofazimine (50 mg) and dapsone (100 mg)
taken during the month. There were 24 total
deliveries for the 33 MB patients from
Shandong (September 1983—August 1985)
and 27 deliveries for the 47 MB patients
from Yunnan (February 1983—April 1985).
After 24 dosages of MDT, the MB patients
from Shandong received 24 additional
monthly doses of placebos imitating the
three drugs. During each drug delivery,
physical changes of the patients' skin and
nerve lesions were noted and any signs of
drug or leprosy reactions were recorded.

Clinical assessment and laboratory inves-
tigations. The team from Shandong con-
sisted of the physician in charge of leprosy
from the Provincial Institute of Dermatol-
ogy, Jinan; the leprosy officer from Weifang
Prefectural Bureau of Health plus the team
leader of the respective County Skin Disease
Control Station. Together they made the
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TABLE 1. General characteristics of the
patients.

Characteristics
Patients from

Shandong Yunnan

No. patients 33 47
Males 30 32
Females 3 15
Average age (yrs.) 44 38

Range 25-58 15-61
Leprosy type
LL 15 20
I3L 12 27
013 6 0

Past therapy'
DDS 100 mg/day 3 30

(1-6 mo.) (3-36 mo.)
DDS 100 mg/day + 15 0

RMP 600 mg/mo. (1-5 mo.)
Relapses 11 11
New cases 22 36

DDS = dapsone; RMP = rifampin.

pretreatment examinations, visited the pa-
tients every 3 months during MDT for clin-
ical assessments, and again every 6 months
after MDT. The team from Yunnan was
organized in a similar manner. Together with
the principal investigator (HYL), they made
the clinical and laboratory investigations
before treatment and at 14 and 27 months
of MDT and at 18 and 33 months after
MDT.

The clinical examination included a com-
plete history plus detailed examination for
physical changes of leprous lesions as re-
vealed by degrees and areas of erythema,
infiltration, papules, nodules, and plaques,
as well as areas of anesthesia.

Routine slit-skin smear examinations for
acid-fast bacilli (AFB) and bacterial index
(BI) were made from one eyebrow, one ear-
lobe, the chin (Shandong), above the knee
(Yunnan), plus two lesions marked by the
clinical investigator from the local Provin-
cial Institute of Dermatology. Smears were
taken by the technician from the respective
County Skin Disease Control Station in
Wei fang Prefecture (Shandong Province),
heat-fixed, and sent to the Provincial Insti-
tute of Dermatology in Jinan for staining
and reading of the BI. In Menla County
(Yunnan Province) all smears obtained be-
fore, during, and after MDT were from two
technicians (KZ and the principal techni-
cian from Xishuanbanna). Staining and
reading of the 131 were also carried out by
them in Menla.

Biopsies were obtained through incision
of active lesions chosen on initial exami-
nation and immediately adjacent to the
original lesions in subsequent biopsies. They
were fixed in 4% neutral Formalin solution
and dispatched to the respective Institute of
Dermatology for processing and readings of
the granuloma fraction (GF), bacterial in-
dex of the granuloma (BIG), and logarith-
mic index of biopsies (LIB) as described by
Ridley ( 5).

Clinical assessment and criteria for cure
were based on the rules laid down at the
National Leprosy Technical Conference in
Fuzhou in 1963 and revised in Nanjing in
1982, which are briefly outlined in Table 2.

RESULTS
All patients were assessed independently

according to the standards given in Table 2

TABLE 2. Criteria of clinical assessment in leprosy.
Evaluation Clinical BI I istopathology

Clinical cure Disappearance of all lesions 3 consecutive negative
smears at 3-mo. inter-
vals

Only nonspecific infiltra-
lion

No nerve tenderness, no lep-
rosy reactions within 6
mos.

No AFB

Marked im- Regression of lesions > 50% Reduction of 13I > 50% Marked regression of spe-
provement Marked improvement in ten-

derness of nerves
cific infiltration

Improvement Regression of lesions < 50% Reduction of BI 30%— Regression of specific infil-
Improvement in nerve ten-

derness
50% tration

No change Same as before treatment No change No change



Decrease After MDT (mos.) Decrease

°/o Per
yr. 12-18 33 Per

48 0.61 0.52 0.20 93 0.48
(4)" (11)

76 1.10 0.47 0.25 91 0.17
( 7 )

56 0.62 0.39 0.16 94 0.34
(13) (15)

80 1.26 0.54 0.13 96 0.11
(1) (9)

84 1.06 0.36 0.10 96 0.19
(1)^(5)

Yunnan^20 LL 2.90

Shandong^15 LL 2.92

Yunnan^27 BL 2.50

Shandong^12 BL^3.18

Shandong^6 BB 2.52

Pro-
vince

No. and Be-
leprosy fore
type MDT 3 6 12-14

1.90

2.93 2.45 1.60

1.66
(4)

2.39 2.58 1.45

1.98 2.13 0.77

During MDT (mos.)

24-27

1.52

0.72

1.10
(5)
0.65

0.40
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TABLE 3. Clinical assessment of MB pa-
tients during and after MD7'.

Clinical assessment

Station-
ary

Im-
prove-
ment

Marked
im-

prove-
ment

Cure

Shandong During MDT
6 mos. 10 23 0 0

12 mos. 6 12 15 0
24 mos. 3 5 21 4

Yunnan
27 mos. 0 23 24 0

After MDT
Shandong

12 mos. 2 1 23 7
18 mos. 0 3 1^1 19
33 mos. 0 0 12 21

Yunnan
18 mos.' 0 7 39 0
33 mos." 0 0 14 29

One BL patient deceased.
"One BL and two LL patients deceased.

by the study teams of these two provinces.
There were 63.6% (21/33) with marked im-
provement and 12.1% (4/33) with clinical
cure in the patients from Shandong and
51.5% (24/47) with marked improvement
in the patients from Yunnan at the end of
MDT, which increased to 63.6% (21/33)
with clinical cure in Shandong and 68.2%
(30/44) with clinical cure in Yunnan at 33
months' follow up (Table 3).

There was a gradual decline in the BI val-
ue; 48%-76% for lepromatous (LL), 56%-
80% for borderline lepromatous (BL), and
84% for mid-borderline (BB) leprosy pa-
tients during MDT. The average annual de-
crease of the BI was 0.61 (LL) to 0.62 (BL)
during MDT and 0.34 (BL) to 0.48 (LL)
after MDT for the patients from Yunnan.
The average annual decreases of the BI for
the patients in Shandong were 1.10 (LL) to
1.26 (BL) during MDT and 0.11 (BB) to
0.19 (BL) after MDT (Table 4). This differ-
ence is believed due to the variation in the
collection of smears by the different tech-
nicians from the County Skin Disease Con-
trol Stations in Shandong. Conversion to a
negative BI was 10.6% (5/47) after 27
months of MDT and increased to 59.1%
(26/44) at 33 months' follow up for the pa-
tients from Yunnan; the figures from Shan-
dong were 0% and 63.6% (21/33), respec-
tively (Table 4).

Histopathologic evaluation showed a
gradual regression of specific infiltration
during MDT, especially for the six BB pa-
tients whose infiltrates were reduced to zero
at the end of MDT. There was further
regression for the rest of the patients after
termination of MDT. At the time of the 33
months' follow up, only one LL patient from
Shandong showed a decrease of the granu-
loma fraction (GF) from a pretreatment val-
ue of 0.4 to 0.1 at 24 months of MDT, fall-
ing to 0.05 at 33 months' follow up. The
bacterial index of the granuloma (BIG) re-
mained 3-4+ throughout this period. Al-

TABLE 4. Bacterial index before, during, and after MDT.

Since end of MDT.
" Figures in parentheses are the number of bacteriologically negative patients.



Yunnan
Shandong
Yunnan
Shandong
Shandong

20 LL^3.70^ 2.33
15 LL^3.14^2.75^2.64^0.91
27 IlL^3.65^ 2.88
12 IlL^3.01^2.29^2.35^0.77

6 1313^2.80^1.33^1.43^0

1.32'^0"
0.83^0.68^0.15

1.66^0'
0.09^0^0
0^0^0

37%
39%
21%
74%

100%

100%
95%

100%
100%
100%
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TABLE 5. Logarithmic index of bacilli in biopsies before, during and after MDT.

No. andPro-^Beforeleprosyvince^MDTtype

During MDT (mos.)^De-

6^12^24-27^crease
After MDT (mos.)^De-

12^18^33^crease

Includes 19 LL patients.
" Includes 16 LL patients.

Includes 25 BL patients.

together there were 20 patients with a GF
of 0 and 54 patients with a GF of 0.05-0.10
at 33 months' follow up. These patients,
except for the patient mentioned above, were
all negative for AFB in the same biopsies.
There were a total of 74 biopsies at 33
months' follow up, 4 LL patients from Yun-
nan died due to other causes after MDT,
and 2 BL patients were not available for
biopsy (Table 5).

Taken as a whole, 5% (4/80) met the cri-
teria of cure following 24-27 months of
MDT, and this increased to 24% (19/79) at
18 months and to 67% (51/76) at 33 months'
follow up after stopping MDT.

Before MDT, one third of the two groups
of MB patients (Shandong 8, Yunnan 14)
had frequent erythema nodosum leprosum
(ENL) reactions. These ENL reactions sub-
sided gradually within 6-12 months of
MDT. Only three patients required in-
creased doses of clofazimine to be weaned
from steroids. Two BB patients from Shan-
dong developed reversal reactions at 15-18
months after MDT and were controlled with
prednisone 30-40 mg per day (Table 6).

The main side effect was discoloration of
the skin, especially in the exposed parts and
infiltrated areas; it appeared pink within 1
month of MDT and gradually changed to
brownish-red and, finally, to purple (even
to violet in some patients). Two patients
(M33 and F20), who were at first clinically
classified as BT and BB but were LLs his-
topathologically, did not develop evident
pigmentation. At 24-27 months of MDT
one patient from each group had regained
normal skin color, and the rest of the pa-
tients were generally normal within 1 year
after MDT was discontinued.

About one third of the patients developed
dryness of the skin accompanied by pruri-
tus, especially during the winter months.
This dryness of the skin disappeared grad-
ually after cessation of therapy. A few pa-
tients complained of anorexia and nausea,
which disappeared spontaneously within a
few weeks.

Routine blood and urine examinations
and liver function tests were performed
every 3 months during MDT on the 33 pa-
tients from Shandong. The results were all
within normal limits.

DISCUSSION
MDT has a very good therapeutic effect

on lepromatous and borderline patients; the

TABLE 6. Leprosy reactions in 33 MB pa-
tients of Shandong Province before, during
and after MDT.

Type of reaction

Reversal^ENL

Before MDT^I^8

During MDT

^

I mo.^1^8

^

2 mos.^1^8

^

3 mos.^1^8

^

4 mos.^1^4

^

5 mos.^1^3

^

6 mos.^1^2

^

12 mos.^2^2

^

24 mos.^3^2

After MDT

^

8 mos.^0^2

^

12 mos.^1^0

^

15 mos.^2^0

^

18 mos.^0^0
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side effects arc tolerable and the therapy may
be applied in areas without adequate med-
ical facilities. After 24-27 months of MDT,
the patients continued to improve clinical-
ly, bacteriologically and histopathologically
after treatment was discontinued. Thus, the
assumption that chemotherapy has to be
continued until all criteria of "cure" have
been met should be readjusted.

Conversion from smear positive to smear
negative has been reported after termina-
tion of 12 months of combined therapy
which included rifampin ( 4) and in the fol-
low-up investigations of the Malta Project
( 3). The THELEP trial with different regi-
mens of MDT indicates that persisters may
be detected in all regimens during and at
the end of a trial of 24 months ( 6). In studies
of MB patients after prolonged dapsone
monotherapy, smears and histology of skin
lesions were negative but biopsies of the
posterior tibial nerves showed BL-LL his-
topathology and were positive for AFB. Two
BL patients with an additional 3-12 months
of MDT had BL histopathology with a 131
of 1-4+ in the tibial nerve ( 10 ). On the other
hand, it is well known that pure neural lep-
rosy although routinely bacteriologically
negative by skin smears may show tuber-
culoid ( 2) to even borderline lepromatous
histology ( 7) in the nerve lesions. Thus, it
may be concluded that conversion to skin-
smear negativity after prolonged chemo-
therapy is no guarantee for cure, and that
persisters also may not be completely elim-
inated after 24 months of MDT with daily
rifampin ( 6). The different antileprosy drugs
in the combined therapy are complemen-
tary, designed to be active against each oth-
er's drug-resistant mutants and to eliminate
those persisters which start to multiply dur-
ing the course of MDT ( 2 ).

The problems of relapse in MB patients
after a short course of MDT is not yet well
known. Therefore, after 24 months of MDT,
although they are clinically cured, it is nec-
essary to follow these patients up for a pro-
longed period to determine whether the an-
nual relapse rate is within acceptable levels

1%) and to determine whether or not the
relapse, if it occurs, is with drug-sensitive
organisms.

In order to achieve our goal—to eliminate
leprosy before the end of the 20th century—
it is necessary to detect patients as early as

possible and to put them under a regular
short course of MDT, and then to apply the
manpower thus saved for more health ed-
ucation and case-finding. Our aim is a wide
and thorough coverage and proper imple-
mentation of MDT to interrupt transmis-
sion and to reduce relapses to a minimal
level. Our aim is not prolonged MDT to
eliminate persisters from individual pa-
tients. A survey of 2877 MB patients after
clinical cure plus 5 years of maintenance
therapy indicated that about 40% (65/163)
of relapses occurred between 6-10 years and
18% (30/163) between 11-18 years after
clinical cure (u). This delay is perhaps due
to maintenance therapy but, until more data
are available, it is suggested that after a short
course of MDT for MB patients surveillance
should be extended to beyond 5 years in
carefully selected MDT areas to determine
the annual relapse rate due to persisters and
their drug sensitivity.

SUMMARY
Thirty-three active multibacillary pa-

tients from nine counties of Wei fang Pre-
fecture, Shandong Province, and 47 active
cases from Menla County, Yunnan Prov-
ince, People's Republic of China, were
treated with 24 and 27 months of multidrug
therapy (MDT), respectively, in 1983. Clin-
ical assessments, smears, and histopatho-
logic examinations were carried out inde-
pendently by study teams from the Institutes
of Dermatology of these two provinces. Re-
examinations at 12-14 months and at
termination of therapy showed marked im-
provement, and there was continued im-
provement at 12-18 and 33 months on fol-
low up. Conversion of the bacterial index
to negativity was 0/33,5/47 for the patients
from Shandong and Yunnan provinces, re-
spectively, at the end of MDT and 2/33 at
12 months' and 17/ 47 at 18 months' follow
up, which increased to 21/33 and 26/44 at
33 months' follow up. Regression of specific
infiltration was about 21%-100% after 24-
27 months of MDT; further regression to
95%-100% occurred at 33 months' follow
up.

RESUMEN
En 1983, treinta y tres pacientes con lepra activa

multibacilar dc 9 regiones de la Prefectura de Wcifang,
Provincia de Shandong, y 47 casos activos de la region
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de Menla, Provincia de Yunnan, Republica Popular
China, recibieron un tratamiento con multiples drogas
(TMD) durante 24 y 27 meses, respectivamente. Las
evaluaciones clinicas, los estuidos baciloscimicos y los
examenes histopatolOgicos se realizaron independien-
temente por personal de los Institutos de Dermatologia
de ambas provincias. Los examenes a los 12-14 meses
y a la terminaciOn de la terapia indicaron sorprendentcs
mejorias y la mejoria continuo a los 12-18 y 33 meses
del seguimiento. Al final del TMD, la negativizaciOn
de los indices bacteriolOgicos fue de 0/33 y 5/47 para
los pacientes de las provincias de Shandong y Yunnan,
respectivamente. A los 12 meses de seguimiento, la
negativizaciOn ocurriO en 2 de los 33 casos en Shandon
y en 17 de los 47 casos en Yunnan a los 18 meses. A
los 33 meses de seguimiento, la negativizaciOn au-
menu') a 21/33 y 26/44, respectivamente. La regresign
de la infiltraciOn especifica fue del 21 al 100% despues
de 24 a 27 mescs de TMD, y del 95 al 100% a los 33
meses de seguimiento.

RESUME

En 1983, on a traite par la polychimiothérapie, pen-
dant respectivement 24 et 27 mois, 33 malades mul-
tibacillaires actifs de 9 cantons de la prefecture de Wei-
fang, dans la province du Shandong, et 47 cas actifs
du canton de Menla, au Yunnan, en Chine. Des &wipes
devaluation des instituts de dermatologie de ces deux
provinces ont menC, de fawn independante, des etudes
cliniques, bacteriologiques et histopathologiques sur
ces malades. Des examens pratiques 12 is 14 mois apras
le debut du traitement, ainsi qu'A la fin de celui-ci, ont
revele des ameliorations notables. Les ameliorations
observees ont continue is etre observees apras 12 a 18
mois, et apras 33 mois de suivi. Un virage de ('index
bacteriologique de positifa negatif a ate constate apras
la fin de la polychimiothérapie cez respectivament 0
des 33 malades de Shandong, et chez 5 des 47 malades
du Yunan. La negativity a ate obtenue chez 2 des 33
malades du Shandong apras 12 mois, et chez 17 des
47 malades du Yunnan apras 18 mois de suivi; ces
chiffres se sont Cleves respectivement a 21 sur 33 et
26 sur 44 apras 33 mois de suivi. Une regression de
l'infiltration spêcifique allant de 21 is 100% etc:. observee
apras 24-27 mois de polychimiothérapie; Bette regres-
sion a atteint 95%-100% apras 33 mois de suivi.
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