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Editorial 

L EP R O S Y- E A S T  A N D  W E S T  O F  S U EZ 

The invited articles dealing with leprosy control 
that have appeared in the pages of the last 
two issues of Leprosy Review provide an in
teresting and, in many ways, salutary conspectus 
of typical situations . They emphasize the ex
tremely wide range of factors that have to be 
considered in formulating and executing plans 
of campaign . It is not only that prevalence rates 
differ from one country to another, but that a 
whole series of factors-social, economic,  geo· 
graphical, financial, to mention a few-vary in 
importance and in their influence on the 
dimensions and the tractability of the leprosy 
problem . The attitudes both of the common 
people and of those who lead and govern, com
pounded as they are of historically conditioned 
and deep-seated beliefs ,  determine in large 
measure the degree of success or failure of any 
plan of action, however well conceived . 

A medical factor that bursts forth repeatedly 
through these factual reports of the field 
application of control measures is the wide 
variation in the pattern of clinical leprosy. 
Individual lesions, and individual skin and 
nerve responses may, of course, be matched 
between one country and another, but the 
ensemble, the overall picture, of leprosy varies 
within wide limits . The low lepromatous jtuber
culoid ratio and the low population densities in 
Africa may account for the confident optimism 
and relative satisfaction with present-day 
chemotherapy that characterize workers in that 
continent . Although it may be that in time 
regular, frequent and complete whole population 
surveys east of Suez would disclose more 
patients with indeterminate and tuberculoid 
leprosy than today's estimates suggest, the fact 
remains that, among diagnosed patients, there 
is a higher proportion of serious multibacillary 
( lepromatous and borderline), progressive 
leprosy in India and the East generally. ( In· 
cidentally, the numbers of self-reporting patients 
with severe deformities and mutilations and eye 
damage should alert public health authorities 
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to the probability that the prevalence of leprosy 
may be much higher than they imagine . )  

I n  the East, moreover, there i s  a higher 
proportion of patients with borderline types of 
leprosy who show clinical and immunological 
deterioration . N ot only does leprosy appear to 
install itself widely in the body, but it pro
gresses rapidly, causing early-even precocious 
-symmetrical polyneuritis, and early and severe 
eye damage. The skin lesions are succulent ; 
sensory loss in the ulnar nerve distribution. may 
be an early sign of impending rapid paralysis 
of the intrinsic muscles of the hand; facial 
palsy, unilateral or bilateral, is a common and 
not always a late sign.  These intermediate 
varieties are unstable and unpredictable, with a 
distinct tendency towards the lepromatous .  The 
proportion of patients with polar tuberculoid 
leprosy is lower to the east of Suez than to the 
west, and in the extreme east (e .g .  Japan )  
well-defined hypochromic flat lesions, with or 
without papular borders , are uncommon. Asso
ciated with this fact is the occurrence, at the 
other extreme of the immunological spectrum, 
of rapidly progressing lepromatous disease, 
involving the entire skin and upper respiratory 
mucosa, with alopecia and early madarosis, and 
early widespread polyneuritis. 

Reactional episodes, too, east of Suez tend to 
be more frequent, more severe and more 
prolonged. The rise in body temperature is 
higher and more sustained. Individual nodosal 
elements show a greater tendency to persist and 
to ulcerate; they may appear in greater numbers 
and in unusual situations (e .g .  the pretibial skin ) .  
Eye damage occurs earlier, and more frequently, 
allergic iridocyclitis appearing in patients whose 
disease may have been classified as borderline . 
Arthralgia is more common, as is effusion into 
the j oints, particularly the knees and elbows . 

Histologically, these lesions of near-leprom
atous leprosy are characterized by a highly 
bacilliferous granuloma, with scanty round cells 
and minimal focalization. The nerve fibrils show 
early damage, and are infiltrated with both 
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inflammatory cells and bacill i .  Huge multi 

nucleate globi containing 200 or more bacilli are 

not uncommon. The bacillary concentration in 

tissues removed from the region of the eyebrows 

and chin is marked. The response to treatment 

of the underlying disease, as well as that of the 

reactional episode, is more uncertain and in 

general slower . 

These, then, are the broad clinical differences 
noted between leprosy as seen east and west of 
Suez . The bacilli inoculated into the mouse 
foot-pad, whatever their "country of origin" ,  
appeal' t o  multiply i n  similar fashion; in other 
words, no strain differences are apparent, to 

j udge from this isolated criterion of capacity to 
multiply in the non-natural immunological and 
biochemical micro-environment of the mouse 
foot-pad . If the "seed" possesses no inherent 
significant modifying propertief' that would 
account for the epidemiologically important 
variations observed , the "soil" may eventually 
prove to be the changeable factor . Recent work 
on genetically-determined response patterns may 
provide the explanation . 

Meanwhile, faced with the practical problems 
of leprosy control in these varying contexts, the 
field worker must apply existing knowledge in 
the best possible way for the sake of the present 
and future generations .  

5th Technical Meeting of OCEAC, Yaounde, 4-7 March, 1970 
OCEAC (Organization de Co-ordination pour 
la Lutte contre les Endemies en Afrique 
Centrale) is the co-ordinating body of the 
"Services des Grandes Endemies" in several 
countries, viz . the Federal Republic of the 
Cameroons, the Central Mrican Republic 
(RCA) ,  The Peoples' Republic of the Congo, 
Gabon, and Tchad. 

Reports presented at the 5th Annual Meeting 
on the leprosy situation in 1 969 for these 
countries, supplied the following data : 

Countries 

Eastern 
Cameroon 

Western 
Cameroon 

Congo 
Gabon 
RCA 
Tchad 

Total 
cases 

5899 

49,660 
15,940 

9620 
3 1 ,380 
35,6 1 7  

Prevalence New cases , 

per 1000 1 969 

5.4 1 1 60 

1 1 .6 30 18 
1 6 .5 526 
20 .3 574 
20 .3  989 
1 1 .4 1 852 

Trends in prevalence and case-detection from 
1 966 to 1 969 in the 5 countries ( except Western 
Cameroon) were as follows (per 1000 of the 
population ): 1 966 1 967 1 968 1 969 

prevalence 
incidence 

1 7 .2 
0 .90 

1 5 . 7  
0 .87 

14 .0 
0 . 75  

12 . 9  
0 . 70 

From 1 960 to 1 969, a total of 98 , 1 66 leprosy 
patients were detected . During the same period 
1 7 9 ,644 patients were removed from the 
register (discharged, deceased, etc . ) .  From the 

begilming of leprosy control activities , 5 1 ,397 
patients had been declared cured . Out of 
1 48 , 1 16 patients registered on 31 December, 
1 969, 64,597 were either inactive and under 
surveillance, or discharged (43 .6%) . As em

phasized by Dr. Labusquiere , the general
secretary of OCEAC, it is worthy of note that 

countries that have concentrated on systematic 

out-patient treatment, such as RCA and Tchad, 
have a higher proportion of patients in whom 

the disease has become quiescent ( 77 .0 and 
63 .6%, respectively) than countries, such as the 
Cameroons, where the main effort has been 
concentrated on leprosaria (43.6% of inactive 
cases in Western Cameroon) .  

The original scientific contributions presented 
at the meetings are to be published. Mention 
should be made of papers by General J .  
Languillon on the treatment of  lepromatous 
leprosy by long-acting sulphonamides (Fanasil )  
and dapsone in low dosage, and the paper by 
Professor M. F .  Lechat on epidemiometric 

models for the evaluation of leprosy control 
activities . 
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ELEP Medical Commission 

The Medical Commission of ELEP (The Euro
pean Federation of Anti-Leprosy Associations ) 
met in Luxembourg on 2 1  March, 1 970, under 
the chairmanship of Dr . L. P. Aujoulat. At the 
AnnuaJ General Assembly the following day, 
important reports from the Commission were 
presented on such matters of policy as : the 
pros and cons of the segregation of patients 
with lepromatous leprosy; the separation of 
children from parents suffering from leprosy; 
the principles of barrier nursing as applicable to 
leprosy patients in the wards of general hos
pitals . A document entitled Guidelines and 
principles in the worldwide campaign against 
leprosy, drawn up by the Medical Commission 
with a view to assisting both non-medical 
administrators in the evaluation of projects 
and doctors in the choice of priorities, was 
received with expressions of gratitude . 

The following additional members were ap
pointed to the Medical Commission: Professor 

P. G. Janssens (Belgium) ,  Professor M. F .  

Lechat (Belgium) ,  Dr. E. Montestruc (Mar-

tinique) ,  and Dr . K. F. Schaller (Germany) .  
Dr .  Ernest Muir, the doyen of  European 
leprologists , was accorded the high distinction 
of being elected Membre d 'Honneur of ELEP. 

The member-organizations agreed to continue 
their policy of devoting a certain proportion of 
their income to the fostering of research and the 
publication of the results of research in The 
I nternational Journal of Leprosy and Other 
Mycobacterial Diseases . 

The Leonard Wood Memorial was welcomed 
as an Associate member of ELEP. 

The voluntary agencies play a considerable 
role in the campaign against leprosy. Through 
consultation, co-operation in j oint projects, and 
the prevention of overlapping and duplication 
of effort, ELEP is in process of achieving its 
aims . The Medical Commission, by its advice on 
specific projects and its insistence on priorities 
in leprosy control, is helping to mould opinion 
and ensure that public interest is based on 
established scientific principles as well as on 
humanitarian considerations . 

Surgeon 

required for 

All Africa Leprosy and Rehabilitation Training Centre 

A surgeon is required to teach all aspects of the 

surgical care of leprosy patients up to post

graduate level . 

Qualifications: F.R.C .S .  or equivalent and 

specific training in orthopaedic surgery or 

plastic surgery with special experience in the 

surgery of the hand. 

The appointment will be in Addis Ababa, 
with visits to a rural area at intervals . Three 
years contract, renewable . To begin approxi
mately January, 1 97 1 .  

Write to: A .L .E .R.T.  
P .O.  Box 1 65 
Addis Ababa 
Ethiopia 
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The Us e of B 663 ( C l ofaz i m i n e ) i n  t h e  
Treat m e nt o f  C h i n e s e L e p ro sy Pat i e nts w ith 

C h ro n i c  React i o n  
A. GRACE WARREN 

Medical Superintendent, Hay Ling Chau Leprosarium, Hong Kong 

ThiR report confirms earl ier impressions of the usefulness of B 663 in the treatment of 
clu'onic reaction in Chinese leprosy patients and gives the results of investigations 
made over a 2-year period. (This paper should be read with reference to Dr. Warren's 

previous paper in Leprosy Review ( 1 968 )  Vol. 30,  No. 2 ,  p. 61.) 

I N T R O D U C T I O N  

The report o f  the interim findings at 6 months in 
a trial of the use of B 663 in the treatment of 
Chinese leprosy patients with chronic reaction 
(Warren, 1 968)  is completed by this supple
mentary report . The trial concerned 30 patients 
and details of their selection and of procedure 
are given in the original report . 

R E S U L T S  

The initial patient (MW, F /25)  continued to 
make good progress on a maximum dose of 
600 mg of B 663 ( clofazimine) per week, which 
was later reduced slowly until she was reaction
free on 200 mg per week . She requested the 
withdrawal of B 663 after 21 months of treat
ment when her bacterial index (Bl) was 1 .5 ,  
and the resumption of treatment with DDS. 
This was agreed to, as she had been free of 
reaction for 6 months, and DDS was recom
menced. On a dosage of DDS ranging from 
25 mg to 50 mg per week, however, she gradually 
developed increasing amounts of erythema 
nodosum leprosum (ENL) ,  and eventually in 
the sixth month after stopping B 663 she 
developed arthritis , neuritis ,  and many attacks 
of ulcerated ENL. She then requested that 
treatment with B 663 be resumed. Her skin 
coloured had faded considerably at this time . 
Mter about 6 weeks on B 663 at 600 mg per 
week she was again almost reaction free and well 

*Received for publication January, 1 9 70 .  
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enough to return to work . She has continued 

taking B 663 for a further 12 months and her 
B1 had fallen to 0 . 7 .  She has been totally free 
of reaction for 4 months on 300 mg of B 663 
per week . 

This experience warned us of the dangers of 

stopping B 663 in a patient with a relatively 

high B1, who previously had been reaction-prone 

even when not receiving any antileprotic drugs. 

A similar return of lepra reaction has been seen 

in a number of patients who stopped B 663 too 
early . 

Group A 
The 4 patients previously receIvmg predni

solone have not required further prednisolone . 

Patient No . 1 (F /30) continued to require 

1200 mg of B 663 weekly; any reduction in this 

dosage allowed reaction to return, but her 

Bl has now fallen satisfactorily, if slowly, from 

3 . 3  to 2 .2  in 2 years and her general physical 

condition is much improved. 

Patient No . 2 (F /46 ) continued to be reaction

free on 900 mg of B 663 per week, but a re

duction to 600 mg per week was accompanied 

by a return of reaction, with ulceration, so the 

dose of B 663 was increased to 1 200 mg per week 

and maintained there for 6 months, when she 

was definitely free of reaction . However, as her 

B1 did not fall ,  she became very depressed and 

requested addition of 1M1 sulphetrone; this was 

granted in the twentieth month of B 663 treat-
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TABLE 1 

Progress of Group B patients receiving B 663 

Patient Sex, At At At Max. dose Estimated Remarks 
No. age in commencement 12 months 2 years given per optimum 

1967 weight (lb.)  BI weight (lb.) BI weight (lb.)  BI week (mg) dose per 
week (mg) 

6 M/50 105 2.7 12 1 1.5 113 1.0 900 300 On 300 mg no reaction, 
but reaction recurred on 
200 mg per week. 

7 Ii' /35 92 1.5 103 0.5 103 0 . 2  300 200 Reaction settled at once . 

8 F /60 88 3.7 98 2.7 100 2 .5  300 300 Good control of reaction . 

9 1<'/43 105 2.7 113 1 . 3  Refused 600 400 Good control of reaction . 

10 M/21 1 08 3 . 3  1 28 1. 0 1 32 0.2 1200 600 ENL recurred as dose 
reduced . 

11 M/27 109 2.0 U8 1.0 1 16 0.5 1200 600 Reaction rapidly control · 
led, but returned when 
dose reduced . 

12 M/35 106 3.5 106 2.5 113 2 . 2  600 500 Reaction rapidl y  
controlled . 

13 M/49 125 1.5 129 0.2 133 Neg. 600 400 Reaction rapidly 
on 8 controlled . 

DDS mths 

1 4  M/44 III 2.5 122 1.0 124 0.2 900 300 Rapidly controlled on 
600 mg per week . 

15 F /28 95 3.5 1 02 2 . 2 Refused 600 400 Good control .  

1 6  F /55 108 1 .2 113 0.2 DiECharged 600 300 Very good control . 
StoPFed on DDS neg. 

17 M/49 130 4.0 125 3.3 125 
Oedema 

18 M/53 130 3.7 144 2.2 144 
19 M/31 118 2.5 120 2.2 118 

20 M/38 120 3.0 124 1.7 128 

21 M/38 88 3.0 98 1.7 96 

ment . The dosage of the latter has been reduced 
slowly, and she is now receiving 300 mg of 
B 663 weekly and 3 g weekly of sulphetrone by 
inj ection . She has had no reaction for the past 
12 months, her BI is 0 .8 ,  and her general con
dition is excellent . 

Patient No . 3 (M /35)  required a maximum 
of 900 mg of B 663 weekly to control reaction . 
The dosage was then reduced, but after 8 weeks 
on 400 mg weekly he developed multiple small 
pustular reactional lesions on the hands and 
feet, so an increased dose of 600 mg of B 663 
weekly was resumed. The fall in the BI has been 
slow but fairly consistent . This patient realizes 

2.3 1200 400 Very good control. 

1.3 900 700 Very good control . 
2.0 1800 1200 Persistent ENL and 

neuritis till prednisolone 
self medication dis· 
c losed. 

1.0 900 600 Very good control of 
reaction . 

0.8 1200 900 Good control of reaction 
when on 900 mg, but 
reaction returned on 
l ower dosage. 

that he is physically better and his general 
outlook has improved immensely . 

Patient No . 4 (F /35 ) required 8 months for 
total "Weaning off prednisolone . During this time 
her BI hardly altered, but then fell dramati cally 
over the next 12 months . Reduction of the dose 
of B 663 to 300 mg per week caused no prob
lems . Her BI fell from 2 .8  to 0 . 8  in 2 years and 
she is now fully active, after being a bed patient 
for over 2 years . 

The general impression is that patients who 
have been receiving prednisolone require a 
higher dosage of B �63 for longer periods than 
patients with other forms of r eaction . We now 
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TABLE 2 

Progress of Group C patients receiving B 6 6 3  

Patient 8ex, At At At Max. dose Estimated Rema"ks 

No. age in commencement 1 2  months 2 years given per optimum 
1967  weight (lb.) BI weight (lb.) BI weight (lb.) BI week (mg) dose per 

week (mg) 

22 M/41 114 2.5 1 22 1 .5 1 1 9 1 . 3 lS00 900 Heaction returned after a 
few weeks on 600 mg 
per week, but keeps well 
on 900 mg per week . 

23 M/4 1  1 09 2 . 3  )]S 1 . 7 1 06 1 . 3  1 200 600 Neuritis and reaction 
rapidly controlled on 
600 mg-tried high d ose 
as no BI fall .  

24 M/33 1 06 2 . 3  1 1 0 1 . 3 1 1 2  O.S 900 900 Neuritis rapidly returned 
when reduced below 900 
mg. Problem patient . 
Prednisol one self-
medication eventually 
disclosed . 

25 F /36 96 1 .5 1 1 6  0 . 3 Now discharged 900 900 Neuritis settled quickly 
then stopped 

B 663 
26 M/40 105 2 . 0  1 04 1 .5 1 0 6  

27 M/26 1 0 2  3 . 5  1 04 2 .S  1 02 

2S M/37  lOS 4 .2  1 17 2 .S 1 26 

recommend that they receive 1 200 to 1 800 mg 
of B 663 weekly at the commencement. Re
duction of the dose of B 663 is usually proceeded 
with slowly, and probably should not �o lower 
than 600 mg weekly while there is any suggestion 
of reaction. It is observed that the BI frequently 
does not fall to any extent while the patient i s  
still on prednisolone. 

Group B 
This group comprised 1 6  patients with 

chronic reaction, and their progress is sum
marized in Table 1 .  

An attempt was made to estimate the opti 
mum dose of B 663 for each patient , that is ,  the 
minimum dose that prevented the return of 
reaction. 

and no return on 
reduced dose. 

1 . 0 1 200 600 Hequired 1 200 mg to stop 
neuritis and no reaction 
after that . 

2 . 2  1 200 1 200 Neuritis returns after 900 
mg for a few weeks, but 
very well on 1 200 mg. 
Nerve fLIDction is im· 
proving.  

1 .S 1 200 400 Occasional ENL and slight 
neuritis on 300 to 400 
mg per week, but 
general attitudes have 
improved. He now 
works. 

Two patients refused to continue taking 
B 663 ,  giving the resulting skin discoloration as 
the reason . One of them (Patient No .  1 5 )  had 
shown a dramatic fall in the BI i nitially while on 
B 663, but refused to continue taking the drug 
because of this discoloration . She was therefore 
given DDS by mouth , the starting dosage 
being 50 mg weekly and gradual ly increasing . 
However, after 5 months, when receiving 
100 mg of DDS weekly, she developed severe 
neuritis ,  especially of both median nerves at the 
wrist, the right being more severe than the left .  
She agreed to recommence B 663 at 600 mg per 
week while continuing the DDS, but later 
assented to stop DDS completely . A surgical 
decompression of the right median nerve was 
performed, with rapid relief of pain and 1'e-
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coveryof function . She has  agreed to remain on 
B 663 alone at present . A further 2 patients 
became negative and stopped B 663 treatment, 
but the others all completed 2 years ' treatment 
and some are continuing for a third year. One 
patient (No . 1 9 )  was found to be medicating 
himself with prednisolone, but it is  unlikely 
that the others in Group B did so .  

Group C 

This group consisted of 7 patients with 
neuritis as the main complication; all were 
controlled, but the average dose of B 663 was 
somewhat higher than in Group B .  The neuritis 
was well controlled, but the level was often 
critical, and missing even 2 or 3 doses, each of 
100 mg, in one week has precipitated neuritis in 
several of them . Their progress is summarized 
in Table 2 .  

I n  this group of patients nerve function was 
evaluated by a light-touch test, the areas of 
anaesthesia being entered on a chart, and also 
by voluntary-muscle tests to estimate the 
power of the muscles of the hands and feet . 
During the 2 years on B 663 a number of 
patients have shown improvement in muscle 
power . Increased sensory perception is not so 
obvious but has occurred in some patients . 

Patient No . 24 developed an acute foot-drop 
on 10 October, 1 967 ,  that is 1 4  weeks after com
mencing treatment with B 663,  but before the 
dose was increased to the level that was later 
found to be necessary to control his reaction and 
neuritis .  By the end of the 2 years almost full 
muscle power had returned and improvement 
was still occurring. At the end of the 2 years 
this patient reported that he had been treating 
himself with prednisolone as an analgesic since 
before commencing B 663 . His clinical condition 
and the response to sudden cessation of predni 
solone do  not support his story but it must be  
considered in examining his response to  B 663 . 

Patient No . 25 had shown considerable weak
ness of the small hand muscles, increasing with 
each of many recurrent bouts of neuritis, before 
she commenced B 663 . Within 9 months of 
starting on B 663 her voluntary-muscle tests 

had markedly improved and were virtually 
normal . 

Patient No . 27 remained prone to neuritis 
even when on 900 mg of B 663 per week, and 
neuritis returned whenever he missed taking a 
few capsules . In June, 1 969, he developed acute 
right median neuritis with gross enlargement 
and marked tenderness of the nerve, associated 
with muscle weakness and fibrillation. He had 
generalized neuritis at the time, and his dose of 
B 663 was increased again to 1200 mg weekly . 
A surgical decompression of the right median 
nerve was performed, and 3 months later he 
showed return of apparently normal power and 
sensation perception. 

It would appear that neuritis will occur in 
some patients on B 663 even after many months 
of treatment, but at a suitably high dosage level 
neuritis does not occur and recovery of function 
may occur without further permanent neuro
logical deficit. 

Group D 

JJ1r. G . ,  aged 65,  died after a coronary 
occlusion in the eighth month of B 663 treat
ment, but his general condition was much 
improved prior to his death . 

Mr. K . ,  aged 46, has continued to progress 
very well, his BI fallini', from 3 . 3  to 1 .5 in 2 years . 
His diabetes is now completely controlled with
out drugs ,  and reduction of the dose of B 663 
from 600 mg to 300 mg has been completed 
without trouble . 

Group E 

]�elapsed patient (Mj35) showed an initial 
good fall in his BI but this then became 
stationary and neuritis and reaction developed 
on a dosage of 900 mg weekly. In December, 
1 964, he had developed a right foot-drop , but 
this had gradually recovered until he had full 
power in the dorsiflexors of the foot in January, 
1 968 .  In April ,  1 969, 9 months after commence
ment of B 663, he developed an acute weakness 
of the dorsiflexors of the left foot . This was at a 
time when we were attempting to reduce his 
dosage of B 663 and he was receiving only 
600 mg weekly. The dosage was therefore 



78 A .  (l1-ace Warren 

Patient 
No . ,  sex 
and age 

Duration 
of B663 
thempy 

TABLE 3 

Response of patients changing from B 663 to dapsone 

BI Current 
at dose oj 

change B 663 at 
date of 
change 

Method 
oj 

change 

Commencing 
dose oj 

DDS 

Rema1'ks 

M .W.  (I) 2 1  months, no 1 . 5 3 /w Change to DDS 500 mg /w Reaction slight within 3 weeks, but 
became severe . At 5 months she 
requested to restart B 663 .  

F /25 reaction for 
6 months 

2 
F /46 

9 
F /43 

1 0  
M/2 1 

1 1  
M /27 

14 
M /44 

1 5  
F /29 

2 1 
M /3S 

22 
M /4 1  

23 
M /4 1 

3 1 
M /45 

( 2 )  Further 13 0 . 7  
months o n  B 663 .  
No reactions 
for 3 months 

1 5  months. No 
reaction for 
6 months 

1 2  months. Had 
no reaction for 
2 ·3  months 

2 years 

2! years 

2 years 

9 months, 
refused more 
B 663 when no 
reaction for 
3 ·4  months 

1 . 3 

1 .5 

0 . 7  

0 .3  

0 . 3  

1 . 2 

2 years O.S 

when restabilized 

IS months 1 .5  

1 8  months 1 .5  

13  months 2 . 7  

Add D D S  25 mg /w No reaction within 6 weeks . Increased 
DDS after S weeks .  

1 2 /w 

4 /w 

4 /w 

2 /w 

3 /w 

5 /w 

Add IMI 2 cc /w=O. 1 g 
Sulph. Sulphetrone by 

injection 

Sudden 
change to DDS 50 mg for 

3 months then 
Refused increased 
more B 663 
Add DDS 10 ·20  mg 

Add DDS 50 mg /w 

Sudden 1 00 mg /w 

Sudden 
change to DDS 50 mg /w 

slowly increasing 

3 /w Sudden 50 mg!w 

3 /w Add DDS 25 mg /w 

IS/w Added IMI 2 cc= l g /w 
Sulph. 

9 /w Add DDS 100mg 

1 2 /w Sudden 
change 
refused 
B 663 

ASS t cc/w 
= 1 00 mg DDS 

No reaction . IMI Sulphetrone in· 
creased to  6 cc weekly with B 663 at 
3/w. 

Slight reaction only. Slow increase of 
DDS to 200 mg per week. 

ENL recurred within 3 weeks . Given 
B 663 alone again till BI 0 . 2 .  

N o  reaction for 4 weeks so stopped 
B 663 .  

No reaction. 

Reaction returned at 100 mg (off 
B 663 under 6 months ) .  Severe-see 
Case 1 5  details under Group B. 

Reaction within 3 weeks . He requested 
to recommer,ce B 663 alone. 
Reaction in 2 weeks-so DDS stopped 
till BI lower. 

No reaction till B 663 dropped to 6 /w 
then ENL recurred . 

No reaction-B 663 slowly reduced to 
5/w. DDS increased to 1 50 mg /w then 
B 663 stopped . 

No real reaction for 3 months then 
recommenced ENL and neuritis with 
increasing severity. 

increased and there has already been much 
recovery of muscle power, which is now nearly 
normal . He obviously required 1 200 to 1 500 mg 
of B 663 per week to remain free from reaction 
and neuritis ,  so the acute paresis occurred on a 
dosage that we now consider was too low for his 
needs . 

B 663, some of them for reaction, with similar 
results , but usually with more rapid control due 
to the experience gained in this trial. This group 
of patients included a number with relapsed 
lepromatous leprosy who are apparently reo 
sistant to dapsone and /or to thiambutosine ; it 
also included patients with borderline and 
atypical lepromatous leprosy . A further 30 patients have been treated with 
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TABLE 4 

Serial haemoglobin and erythrocyte sedimentation rates for the whole group 

Patient 
No. 

F /30 
2 F /46 
3 M /35 
4 F / 315 
6 M /50 
7 F /35 
8 F /60 
9 F /43 

1 0 M / 2 1  
11 M /27  
12  M /35 
1 3  M /49 
1 4  M /44 
15 F /28 
16 F /55 
1 7  M /49 
1 8  M /53 
19 M /3 1  
20 M /38  
2l  M /38 
22  M /4 1  
2 3  M/4 1 
24 M /33 
25 F /36 
26 M /40 
27  M /26 
28  M /37  
2 9  M /46 
30  M /35 

Initial 
HCbemoglobin (g%) 

At At  A t  At  
Value 3 months 6 months 12  months 2 yem's 

1 0 . 2  
10 .5  
10 . 2  
10 . 7  
1 1 .4  

8 .8  
10.2 
1 2 .4  
10 . 2  
1 1 . 0  
11. 4  
1 2 . 8  
1 2 . 4  
1 2 . 1 
12 . 1 

9 . 9  
11. 4  
10. 2 
1 0 . 2  

8 . 8  
9 . 9  

1 1 . 7  
9 . 9  

10 . 7  
1 2 . 1 
1 1 . 0  
1 1. 7  
10 . 5  
1 2 . 1 

1 0.2 
1 0 . 2  
1 1. 4  

9 . 2  
9 . 5  

1 1 . 0  
1 0 . 2  
1 1. 4  
9 . 9  

1 1. 4  
1 1 . 7 
1 1. 4  
1 3 . 1  
1 3 . 9  
1 1 . 7  
9 . 9  

. 1 1. 0  
1 0 . 2  
1 1 . 0  

9 . 9  
9 . 9  

1 1 .4 
9 . 9  
9 . 5  

1 4 . 0  
11 . 0  

8 . 8  
1 3 . 1  
11.7 

9 .9  
1 1 . 4  
1 0 . 7  
10. 2  
1 1 . 0 
1 2 .4  
1 1. 0  
10 . 7  
1 0 . 5  
1 1 . 0 
1 0 . 2  
1 1 . 7  
1 0 . 7  
1 2 .4  
1 1 .4  
11.0 
1 1. 0  
1 0 . 2  
1 0 . 5  
1 1 . 7  

9 . 9  
10. 2  

9 . 9  
1 0 . 5  
1 1 . 7  
1 1 . 0  

9 . 9  
1l .7  
1 1 .0  

10 .2  
1 2 . 0  
1 1. 4  
11.4 
1 1 . 7  
1 2 . 1  
11.4  
1 1 . 4  
1 2 . 0  
1 2 . 1  
1 1 .4  
1 2 . 4  
1 2 . 1  
1 1 . 7  
12 . 0  
1 1 . 7  
1 2 . 1  
1 1 . 4 
1 1 . 7  
1 2 . 4  
1 1 . 0  
1 1 .4  
1 0 . 2  
1 1 .4 
1 2 . 0  
1 1 . 0 
1 0 . 5  
1 1 .4 
1 1 . 7  

1 0 . 5  
1 1. 4  
1 2 . 8  
1 2 . 3  

9 . 9  
1 2 . 0  
10 . 2  
1 1 . 1  
1 3 . 7  
1 3 . 1 
1 2 . 3  
1 3 . 4  
1 2 . 6  
1 1. 4  

1 3 .4  
1 4 . 3  
1 2 . 3  
1 3 . 6  
1 4 . 0  
1 2 . 3  
1 2 . 0  
1 0 . 8  
1 1 . 7  
1 4 . 3  
1 1 .4  
1 0 . 8  
1 2 . 0  
ILl 

Erythrocyte sedimentation mtes (mm/lst hour ) 
Initial At At At At  
Value 3 months 6 months 12  months 2 years 

80 
72  
72  
73  

1 1 0  
1 09 

65 
52  

1 0 8  
1 0 5  
4 8  
8 1  
80 
23 
45 
82 

1 20 
1 0 8  
1 06 

70  
94 
92  
74  

1 08 
1 0  
8 1  
44 
88 

5 

68  
52 
45 

1 02 
80 
63  
90 
55 
60 
73 
36  
45 
47 
20 
27 
40 
65 

11 0  
1 1 3 

23 
58 
7 2  
75  
53 
1 5  
72  
72  
44  

7 

45 
27 
52 
22 
50 
34 
60 
47  
55 
65  
7 6  
35 
45 
28 
3:) 
3 8  
33 
78 
70  
20 
37  
84  
70  
20  
25 
56 
42 
45 
3 6  

65 
28 
70  
3 6  
5 5  
68  
6 7  
52 
43 
40 
30 
32 
45 
26 
1 0  
1 5  
30 
76 
56 
33 
52 
52 
35 
38  
2 8  
5 4  
47 
4 7  
20 

50 
45 
60 
40 
75 

75 

37 
5 

3 1  

45 
1 5  

8 
1 2  
25 
6 1  
1 5  
48 
1 8  
34 

5 
62  
45 
20  
33 

Normal values: male 1 3 . 5  to 18  g %; female 11.5 to 1 6 . 5  g %; male 0 to 15  mm /hour; female 0 to 20 mm /hour. 

S I D E  E F F E C T S  

Apart from the skin pigmentation no un
desirable effects have been seen . Two female 
patients refused B 663 after 12 months ' treat-

. ment because of skin discoloi'ation, and several 
patients have refused to start taking the drug 
for the same reason . 

D O S A G E  L E V E L  

We would now recommend for Chinese leprosy 
patients with reaction, the following dosage 
schedules : 

( 1 )  B 663 at 1 200 mg weekly initially for 
patients with marked neuritis; 

(2) B 663 at 1 200 to 1 800 mg weekly for 
patients dependent on prednisolone; and 

(3 )  B 663 at 600 to 900 mg weekly for other 
forms of reaction. 

If control of the reaction is not achieved within 
6 weeks the dosage should be increased. The 
dose that controls reaction should be main
tained for 3 months before any reduction is 
attempted, or, in the case of patients dependent 
on prednisolone, until the patient has been 
weaned from the latter for 3 months. The level 
of dosage does not appear to affect the rate of 
fall of the BI provided reaction is controlled. 

C ES S A  T I O N  OF B 663 T R E A T M E N T  

Two patients i n  this trial requested the stopping 
of B 663 treatment while the BI was still high .  
Each of these patients developed increasing 
amounts of reaction until finally they asked for 
the resumption of B 663 . 

After this experience it was decided to vary 
the routine of change from B 663 to dapsone, 
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TABLE 5 

Chan�es in blood protein levels of patients on B 663 

Patient Serum Protein A/G ratio 
No. Initial At At At At Initial At At At At 

Value 3 months 6 months 9 months 12 months Value 3 months 6 months 9 months 12 months 

6 . 7  7 . 0  6 . 8  7 . 4  6.2 2 . 1 /4 .6  2 .9/4 . 1 4 . 5/2. 3  3 . 6/3 . 8  3 .0/3.2 
2 7 . 9  6 . 1  6 . 4  7 .2 6 . 7  4 . 3/3 .6  3 . 5/2 .6  4 . 5/ 1. 9  5 . 3/ 1 . 9  4 . 3/3 .4 
3 7 . 9  6 . 9  7 .2  7 .9  5 .4  2 . 8/5 . 1 3 .2/3 . 7  4 . 5/2 .7  4 . 1 /3 . 8  3 . 3/2. 1 
4 8 . 1 6 . 7  7 . 4  8 . 1 7 . 4  3 . 3/4 . 8  2 .5/4.2 4 . 1 /3 . 3 4 . 6/3 .5  3 . 8/3 . 6  
6 7 . 8  7 . 6  6 . 7  8 . 0  7 . 0  2 .5/5 . 3  3 .4  /4.2 4 . 0/2. 7 4 . 1 /3 . 9  3 . 3/3.2 
7 8 . 2  7 . 6  7 .4  8 .0  7 .6  3 . 3/4 .9  3 . 5/4. 1 4 . 9/2 .5  4 . 3/3 . 7  4 . 3/3 .3  
8 7 .8  7 . 1 6 . 6  8 . 8  7 . 1  3 . 0/4 . 8  3 . 1/4 .0  4 .2/2.4  4 . 1 /4 . 7 3 . 6/3 .5  
9 7 .8 7 . 1  7 . 0  7 . 1 7 . 0  3 .2/4 . 6  3 . 5/3 .6  4 . 0/3 .0  4 .2/2 .9  4 .0/3 . 0 

1 0  6 .8 7 . 3  7 . 1 8 .0  7 . 2  1 . 5/5 .3  3 . 0/4 . 3 4 . 0/3 . 1 3 .1/4 . 9 3 . 4/3 . 8  
11 7 . 1  8 .0  7 . 4  7 . 8  7 . 2  1 . 6/5 .5  3 . 5/4 .5  4 . 5/2.9 3 . 8/4 .0 3 . 7/3 . 4  
1 2  6 . 8  7 . 0  6 . 5  7 . 4  7 . 8  3 . 0/3 . 8  3 . 6/3 .4  4 .2/2 .3  4 . 1/3 . 3  4 . 6/3.2 
1 3  7 . 0  7 . 2  6 . 1 8 . 2  8 . 0  2 .6/4.4 4 . 0/3.2 4 . 0/2.1 5 . 1/3 . 1 3 . 9/4 . 1 
1 4  7 .6 7 . 5  7 . 5  8 . 3  7 . 7  2 .4/5.2 3 . 6/3 . 9  4 . 6/2.9 3 . 5/4 . 8  4 . 3/3 .4 
1 5  7 . 6  7 . 5  6 . 3  7 . 8  7 . 6  3 .2/4 .4 3 . 6/3 .9  4 .2/2. 1 4 . 3/3 . 5  4 . 1 /3 . 1  
1 6  6 . 7  6 . 7  7 . 0  7 . 3  7 . 0  2 . 7/4 . 0  3 . 5/3 .2 4 . 5/2 .5  4 . 1 /3 .2 4 . 3/2. 7 
1 7  5 . 9  6 . 8  7 . 0  7 . 9  7 .2 1 . 3/4.6 3 . 3/3 .5  4 . 0/3 . 0  4 . 7/3.2 4 . 3/2 .9  
III 8.2 6.6 8. 1 5 . 7  6 . 9 5  2 . 3/5 .9  2 . 6/4 . 0  4 . 1 /4 .0  2 . 7/3 .0  3 . 8/3.15 
19 7 . 7  7 . 5  6 . 9  7 . 7  6 . 6  2 .4/5 . 3  3 .4/4 . 1 3 . 9/3 . 0  3 . 9/3 . 8  3 . 6/3 .0  
20 6 .9  7 . 7  6 . 8  7 . 7  7 . 3  2 .6/4 . 3  3 . 6/4 . 1 3 . 6/3.2 3 . 8/3 .9  3.9/3 .4 
21 6 . 9  6 . 3  5 . 5  6 . 3  6 . 1 2 .9/4 . 0  3 . 7/2.6 3 . 5/2. 0  4 .2/2. 1 4 . 3/ 1 . 7 
22 6 . 6  6 . 3  5 .9 6 . 7  6 . 4  2 .8/3 . 8  3 .2/3 . 1  3 .5/2.4 3 .2/3 . 5  3 . 1/3 . 3  
2 3  7 . 7  6 . 7  6 . 7  7 . 7  6 . 7  2 . 7/5 .0 3 . 3/3 .4 3 . 9/2. 8  4 . 0/3 .7  3 . 5/3 .2 
24 6 .5 6 . 2  5 . 9  4 .2 5 . 5  3 . 0/3.5 3 . 6/2.6  4 .1/ 1 .8 2.4/ 1 . 8 3 .2/2 .3  
25  7 .9  7 . 4  7 . 4  8 . 0  7 . 7  2 .7/5 . 2  3 . 3/4 . 1 4 . 7/2 .7  3 . 8/4.2 3 . 5/4.2 
26 6 . 3  5 . 5  5 . 6  6 . 8  4 . 7  3 .2/3 . 1  3 .2/2 . 3  3 . 7/ 1 .9 3 . 8/3 .0  2 .8/ 1 . 9 
27 6 .6 7 . 0  7 . 3  7 . 8  6 . 6  2 .0/4 . 6  3 . 1/3 . 9  4 . 9/2.4 3. 6/4.2 3 .2/3 .4  
28 6 . 6  6 . 1 6 . 7  6 .4  6. 1 2 .4  /4.2 3 . 1/3 . 0 4 . 1 /2.6 3 . 7/2. 7 2 .9/3.2 
29 7 . 3  6 . 0  6 . 1 6 . 3  2 .9/4.4 3 . 5/2. 5  3 . 6/2. 5  4 .0/2 .3  
30  7 .4  6 .3  6 .4  6 . 6  6.4 3 . 5/3 .9  3 . 5/2. 8  3 . 9/2. 5  3 .8/2.8 3 . 7/2 . 7 

Normal value: 6 . 5  to 7 . 9  g %; albumin 4.2 to 5 .2 g %; globulin 1 . 5  to 3 . 0  g % .  

but as  far a s  possible to  continue with B 663 
until the BI was under 0.5 (01' at least under 
1 .0 )  and the patient had not had reaction for at 
least 6 months . 

The routines adopted were: 
( 1 )  Sudden cessation of B 663 therapy and 

commencement of low dose dapsone; or 
(2) Reduction of B 663 dosage to 200-

300 mg weekly, and then addition of a 
low dose of dapsone, while maintaining 
the B 663 until the dapsone was in
creased to 100 mg weekly. 

·Table 3 summarizes the results of these 
treatment schedules . One patient who had been 
reaction-free for 6 months on 300 mg of B 663 
per week was allowed to change over to dapsone 
when his BI was 0 .2 .  Within 2 weeks, however, 
he had a recurrence of ENL and recommenced 

B 663 with resulting control of the reaction after 
4 weeks . 

Two patients whose BI was 0 when the B 663 
was suddenly stopped had no trouble when 
changing from B 663 to DDS. Several other 
patients with a higher BI also had no re
currence of reaction associated with a sudden 
change from B 663 to DDS .  

I t  w as observed that i t  is very difficult to 
foresee how a particular patient will react ,  and 
whether a change from B 663 to DDS can 
be effected without a return of reaction. It is 
obviously desirable to have the patient com
pletely free from reaction for some months on 
200 to 300 mg of B 663 per week before trying 
to recommence DDS. We now usually give both 
drugs together for several months before 
stopping the B 663 completely . 
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L A B O R A T O RY I N V ES T I G A T I O N S  

A series o f  laboratory and biochemical in
vestigations were performed every 3 months for 
these 30 patients . 

Table 4 summarizes the changes in the 
haemoglobin level and in the erythrocyte 
sedimentation rate (ESR ) .  It will be observed 
that patients with anaemia at the start of B 663 
treatment tended to show rising haemoglobin 
levels . The ESR was high in some patients at the 
beginning of B 663 therapy and tended to fall, 
though in many patients it did not reach 
normality (0 to 1 5  mm for males and 0 to 20 mm 
for females in  the first hour) in the  2 years under 
observation. 

Table 5 summarizes the changes in the serum 
protein levels and the albumin /globulin (A /G)  
ratio for the first 1 2  months of  the trial. Un
fortunately it was not possible to continue these 
estimations . It can be seen that there is definite 
reversal of the A IG ratio in many of the patients 
at the commencement of B 663 treatment but 
that this ratio had usually returned to near 
normal within 12 months.  

D I S C U SS I O N  

The advent o f  B 663 has changed the whole 
outlook for our Chinese leprosy patients with 
reaction. Even the problem of the discoloration 
of the skin is usually outweighed by the obvious 
improvement of so many patients taking B 663 , 
and also the fact that patients now know other 
patients in whom the colour has faded on 
cessation of the drug. The treated patients are 
also able to continue working and have spent 
much less time in hospital, so reducing the 
nursing care previously needed by many of them 
for long periods . 

Over the years, in patients with borderline 
leprosy who develop acute paralysis we have 
come to expect a high degree of recovery of 
muscle power without the use of B 663 . But 
those in the present series who have demon
strated returning function are patients with 
lepromatous and atypical lepromatous leprosy 
in whom we would not previously have expected 

a return of function. A longer study will be 
needed to ascertain how much permanent 
recovery has occurred or if increasing weakness 
occurs again when B 663 is stopped. , This 
happened in one patient (No . 15 )  and recovery 
occurred again on resumption of B 663 . 

The laboratory findings support the im
pression that the patients generally show 
improved health after a period on B 663 . 

The use of dapsone together with B 663 did 
not have any obvious effect on the rate of fall 
of the BI ,  but did in a number of patients 
precipitate lepra reaction, which however settled 
again either on increased dosage of B 663 or 
on withdrawal of dapsone. In these cases the 
dapsone was added to the treatment only of a 
patient already stabilized on B 663, and who had 
not had reaction for some months . The dose of 
B 663 was not changed when the dapsone was 
started. 

C O N C L U S I O N S  

The rapid fall i n  the BI  observed i n  the first 
6 months was not maintained for the 2 years, 
but it is obvious that the fall in BI was on the 
average at least equal to that expected in 
similar but uncomplicated cases . In most 
patients the BI fall far exceeded that for the 
same patient in the previous 2 years . 

The control of reaction was complete , and by 
adjusting the dose of B 663 other anti-reaction 
measures could be discontinued. The optimum 
dose of B 663 varies with the type of leprosy and 
with the severity of the reaction, and must be 
adjusted for each individual . 

Patients showing an increasing nerve deficit 
before commencing B 663 showed some degree 
of, or complete, recovery of function of the 
affected nerve . There were some cases of new 
neuropathies developing in the first few months 
of treatment with B 663,  but no nerve lesion 
that developed after 6 months on B 663 resulted 
in permanent marked loss of muscle power . The 
dose of B 663 can be adjusted so that neuritis 
does not occur even in patients who were 
previously neuritis -prone . 
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S U M M A R Y 

Over a period of 2 years B 663 has successfully 
controlled chronic lepra reaction in its various 
forms in Chinese patients. At the same time it 
has obviously acted therapeutically, assisting 
in the elimination of the disease . 
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C l i n i ca l  Eva l u at i o n  of  La m p re n e  (G e i g y) 
A P re l i m i n a ry R e p o rf 

E .  R .  KARURU 
Medical Superintendent ,  Fiji Leprosy Hospital, Malcogai, Fiji 

The brief case histories here reported of 1 8  patients with leprosy, in come cases of 
long standing, show that treatment with clofazimine ( B  663 ,  Lamprene) brought 
about, in all but one case, improvement which ranged from good to remarkable. It 
is suggested that the drug may be particularly usefu l in treating patients intolerant 

of DDS.  

I N T R O D U C T I O N  

Favourable reports o f  the action o f  Lamprene 
(clofazimine) in leprosy encouraged us to carry 
out an uncontrolled trial at the above hospital . 

P A T I E N T S  

The series consisted of  20 patients in the 
following groups who were given Lamprene 
between June and September, 1 967 :  ( 1 )  7 new 
patients who had not previously received any 
antileprotic drugs; (2 )  4 patients who had been 
in hospital for 2 years or more and whose 
progress had been greatly retarded by persistent 
erythema nodosum leprosum (ENL) ;  and (3 )  9 
patients who had relapsed on one or more 
occasions and whose condition was deteriorating 
despite treatment . The types of leprosy in 
these groups are shown in Table 1 .  

TABLE I 

Type oj disease Group 1 Group 2 G,·oup 3 Totals 

Lepromatous 2 
Dimorphous 4 

Tuberculoid 

Total 7 

3 

4 

4 

5 

9 

9 

1 0  

20 

Of the 20 patients, 12  were males and 8 females, 
the majority being Fijian (9) and Indian ( 6 ) .  
The youngest was a 1 9  year old Fij ian male, 
and the oldest an Indian female aged 6 1 .  

* Received for publication December, 1 969 .  

P R O C E D U R E  

The usual taking of the case history was followed 
by routine blood tests , including haemoglobin 
estimation, blood red and white cell and 
differential counts, blood grouping, and examin
ation for filaria .  Serum protein estimation, but 
not electrophoresis, was done in 15 of the 
patients . Biopsies were performed, not less 
than 4 smears being taken from each patient .  
The Bacterial Index (B .I . )  (Ridley, 1 967 ) was 
checked regularly. Urine and stools were 
checked, and intestinal parasitoses treated 
before starting Lamprene therapy. Photographic 
records were taken before, during, and after 
the 12 -month trial period. All patients were 
weighed initially and again at follow-up 
examination. Lamprene was given in a dosage 
of 700 mg per week,  that is 1 X 100 mg capsule 
daily for 5 days and 2 capsules on the sixth day; 
none was given on Sundays . Patients were 
examined as regularly as possible-during the 
first 6 months every one or 2 weeks-for clinical 
evaluation of lesions. Only 2 patients were 
unable to complete the trial : one because of 
bilateral tuberculous pleural effusions, and the 
other because he developed pneumonia; the 
other 1 8  patients completed the 12-month 
preliminary trial, 6 in Group 1 ,  3 in Group 2, and 
9 in Group 3 .  

C A S E  R E P O RT S  

Group 1 

T.M. 4104, male, Fij i -Solomon Islander, aged 
28, single, admitted to hospital 4 weeks before 

83 
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the trial started with a history of peripheral 
neuritis in both feet, progressive fatigue, 
puffiness of the face and ears, and oedema of the 
hands and feet. A diagnosis of lepromatous 
leprosy was made . During the first few months of 
treatment with Lamprene his condition failed to 
show any marked improvement, but during the 
sixth month his skin began to return to normal. 
Oedema then subsided slowly and he started to 
become active, improving steadily during the 
second 6 months of treatment when he was able 
to work in the hospital grounds . No ENL was 
experienced. 

B.D. 4105 ,  female , Indian, aged 61 years , 
admitted with dimorphous leprosy. At the end 
of the third month of Lamprene therapy there 
was definite improvement in the lesions , which 
gradually shrivelled during the fourth month . 

She continued to improve thereafter, without 

ENL reaction, and gained 9 lb . (4 . 1 kg ) III 

weight . 

l'ara 4058 ,  female, Indian, aged 1 9 years , 
admitted with nodular lepromatous leprosy. 

Again the initial response was slow, but after 

the first 3 months of treatment the discrete 

nodules over her back began to recede, followed 

after 6 months by those on the arms and face. 

During the last 2 months of the trial her clinical 

appearance improved remarkably (see Fig . 1 ,  

a ,  b ) .  No ENL reaction occurred during the 

FIG.  

Tara, 4058. 1 9 -year-old Indian girl of Group 1 type. 

(a) Before Lamprene treatment; (b) after treatment 
with Lamprene. 

12 -month trial period and the patient gained 
12 lb. (5 .4 kg) in weight. Because this patient 's 
skin is normally very dark, the colour change 
seen in patients treated with Lamprene was 
barely noticeable . 

T.T .  4108,  male , Banaban , aged 2 1  years , 
was admitted suffering from pulmonary tuber
culosis and dimorphous, lepromin-negative 
leprosy . He continued to receive anti
tuberculo:;is chemotherapy as well as Lamprene 
throughout the trial . Both lung condition and 
leprosy improved satisfactorily, the skin over 
his lesions beginning to shrivel from the eighth 
week of treatment and the infiltration receding 
rapidly. His grip strength improved from 
10 lb (4 .5 kg ) (left )  and 20 lb (9 kg) (right ) to 
50 and 60 lb (22 . 7  and 27 .2  kg ) respectively, 
and body weight from 128  to 1 52 lb (58 to 
69 kg) .  

R . D .  41 12 ,  male , Indian, 52-year-old cane 
farmer, admitted with lepromin-positive tuber
culoid leprosy (the only tuberculoid patient in 
this trial ) .  Lesions were concentrated on the 
extremities and torso , and he had a right foot 
drop . Only 7 months after starting treatment 
with Lamprene no skin lesions could be seen, 
though the foot drop was still j ust noticeable . 

A .L .  4 1 14 ,  l !) -ycn,r-old male Fij ian with very 
active dimorphous, pre-lepromatous leprosy; 
lepromin negative . Mter 3 weeks his condition 
deteriorated, with lesions becoming more active 
and oedema of the limbs and ears . Prednisolone, 
10 mg daily, was added to the Lamprene 
therapy in the sixth week to control a febrile 
exacerbation. Although he had lost 8 lb ( 3 . 6  kg ) 
in weight, his general condition improved and 
steroid dosage could be reduced and then 
finally withdrawn by the tenth week. (Doubling 
of the dose of Lamprene was considered but 
was not found necessary. )  Two weeks later the 
patient was so much better that he could resume 
normal activity, including bicycle riding. Mter 
5 months of Lamprene therapy his lesions had 
subsided remarkably (though heavily pig
mented, they left no tissue-paper appearance ) ,  
weight was increasing, and there was no further 
oedema.  Mter an initial decline in weight from 
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1 36 Ib to 128  Ib (6 1 . 7 to 58 kg) ,  his weight was 
up to 14 1  Ib (64 kg) at the end of the trial. 

Group 2 

A .N .  3883, a 32-year-old Fij ian female, was 
first admitted in 1961  suffering from leprom
atous leprosy with an average B.r.  of 6 + .  
Mter 9 months' DDS therapy she developed 
bronchial asthma, followed by nodular reactions 
only partially controlled by steroids . Treatment 
with over 50 mg of DDS weekly then gave rise 
to ENL reactions . Thiambutosine was tried but 
proved unsatisfactory, and the patient con
tinued to have periodic ENL reactions , with 
constant neuritic pains necessitating prolonged 
steroid therapy. After 9 days of Lamprene 
treatment her neuriti c pain disappeared and, 
apart from one brief recurrence, there has been 
no further neuritic pain or ENL reaction; 
1 1  months after starting treatment with 
Lamprene, steroid therapy was tapered off. 
The B.r .  showed a dramatic response (see 
Table 2 ) ,  and she gained 1 1  Ib (5  kg) in weight . 

L.C.  3938, Fij ian female , aged 25 years , was 
admitted with lepromatous leprosy in 1 962 , 
with a B.r .  of 6 .0 + .  On a dosage of 200 mg 
DDS weekly she started developing neuritic 

TABLE 

pains and ENL reactions after 5 months . These 
were partially controlled by steroids, a reduction 
of the dosage of DDS to 10 mg weekly, and then 
by 9 months on thiambutosine . After 5t years 
of treatment her B.r .  had fallen to 3 . 75 ,  but 
she was still having neuritic pains and ENT.. 
reactions . Five days after the start of treatment 
with Lamprene she developed another nodular 
reaction, but this completely subsided within 
12 days . Since then there have been no further 
reactions, and her lesions have steadily improved. 

J.N. 3964, male, part Chinese, aged 37 years, 
was admitted in 1 963 with lepromin-positive 
dimorphous leprosy. The patient 's ears were 
thickened, nodulated and generally puffy and 
his face slightly puffy with minimal madarosis . 
The nasal septum was collapsed and ulcerated 
and there were scars on the upper lip . Both 
auricular nerves were enlarged, and the ulnar, 
peroneal and popliteal nerves palpable and 
tender . Deep indurations were present in both 
upper and lower extremities accompanied by 
glove /stocking anaesthesia. The dosage of DDS 
reached 100 mg twice weekly before reactions 
and albuminuria interrupted his progress . 
Parenteral DDS therapy was tried during 
quiescent periods, with or without steroids, but 

2 

Bacterial Index 
Patient Sex Type Before After Aftm' Clinical 

Lamprene 6 months 12 months imp1'ovement 

TM 4 1 04 M L2  4 .6  5 .6  4 .0  Marked 
B D  4 1 05 F D---L/T 4.0 3 .3  3 . 3  Considerable 
Tara 4058 F L L  4 .6  5 . 6  4.0 Very marked 
1'1' 4 1 08 M D-T/L 2 . 6  2 . 3 2 . 0  Marked. Lesions shrivelling 
R D  4 11 2  M T 2 . 6  1 . 6 1 . 3 Macules less at 1 6  days . All lesions gone 

at 7 months 
AL 4 1 1 4  M D-L/T 4 . 2  3 . 5  2 . 7 5  Remarkable--no E N L  
AN 3883 F L 2  4 . 0  3 . 5  3 . 0  Marked 
LC 3938  F L 3  3 . 7 5  3 . 2 5  2 . 0  Excellent 
.TN 3964 M D Pre - L  4 . 5  3 . 5  2 . 5  Excellent 
PV 40 1 4  M LL 4 . 5  4 . 0  3 . 5  Good 
SN 4075 M L L  4 . 5  4 . 7 5  4 .5  Slow 
PK 3%0 M D Pre ·L  3 . 5  3 . 0  3 . 0  Remarkable.  Sensations regained . Foot -

drop disappeared 
E F  405 1 F D Pre ·L  3 . 0  3 . 5  3 . 6  Weight loss-no E N L  
WM 4084 F D Pre-T 4 . 0  3 . 7 5  3 . 5  Good 
SB 4030 F L L  4 . 4  4 . 0  3 . 8  Good. Dramatic bacterial response 
MPR 3983 F D Pre ·L  3 . 5  3 . 2  Good-no E N L  
P S  4 11 0  M LL 4 . 0  4 . 2 5  5 . 0  Marked 
SR 3969 M D Pre ·L  5 . 5  4 . 8  Good 
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it was a continuous battle . However, 24 days 
after Lamprene treatment was begun the 
patient recovered from his last ENL reaction, 
and he has been steadily improving since . After 
the fifth month of treatment he was able to 
referee a football match, and during the sixth 
month he played volleyball with other patients . 
After 1 0  months on Lamprene his grip-strength 
had increased from 20 to 1 00 Ib (9 to 45 kg) 
(right) and from 1 5  to 80 Ib ( 6 . 8  to 36 kg) ( left ) .  
Anaesthesia was slowly receding over the back 
of his legs and forearms .  

Group 3 

P. V. 40 1 4 ,  male Fij ian 40 years of age ,  was 
first admitted in 1 945 with lepromatous leprosy, 
treated with chaulmoogra oil, and discharged in  
1 9 6 1  on a dose of  200 mg of  DDS weekly . He 
abandoned treatment 2 years later and was then 
without drugs for 2 years . Thereafter he relapsed 
and was re-admitted to Makogai in 1 964 with 
lepromatous disease . Mter restarting DDS 
therapy he remained on an even keel for 6 
months before developing skin irritation on a 
dosage of 400 mg of DDS weekly. Reduction 
of the dose to 300 mg weekly and antihistaminic 
drugs had no effect . A further reduction to 
1 2 . 5 mg of DDS intramuscularly per week was 
made, but anaphylaxis continued, the patient 
becoming weaker and depressed, so that the 
drug had to be stopped completely. Strepto
mycin, 1 g daily, proved beneficial, but 5 months 
later he was given Lamprene instead, and since 
then there has been steady i mprovement . 
Irritation subsided, appetite i mproved, nerve 
pains cleared, he became physically active , and 
weight i ncreased from 1 80 to 1 93 Ib ( 8 1 .6 to 
8 7 . 5  kg) .  

S . N .  407 5 ,  male Fi j ian aged 3 1  years, was 
discharged from Tamavua Tuberculosis Hospital 
in March 1 950 and admitted to Makogai 
Hospital 14 days later with lepromatous leprosy. 
After successful DDS therapy he was discharged 
in 1 95 9 .  At first he continued to take 200 mg 
of DDS per week at home, but for some 1 8  to 
20 months before his re-admission in 1 96 6  with 
diffuse lepromatous leprosy he had taken none .  
Despite a low dosage of DDS when treatment 

restarted, he developed reactions requiring long 
periods in hospital and prolonged steroid 
therapy. Even when DDS was replaced by 
streptomycin, frequent ENL episodes persisted 
and the B . l .  rose from 4 . 0  to 4 . 5 .  The clinical 
response to Lamprene was slow and less 
dramatic than in the other patients , but during 
the first 5 months of treatment he suffered only 
2 bouts of m ild ENL reaction, after the second 
of which he was weaned off steroids . Three 
more mild attacks of ENL during the following 
7 months were controlled by short courses of 
steroids . 

P.K. 3950 , male Fij ian aged 5 7 ,  first admitted 
to Makogai in 1 94 1  with lepromatous leprosy, 
had responded to amithiazone, but was allergic 
(manifested by exfoliative dermatitis )  to this and 
several other drugs , and had a history of ENL. 
As a result, his B . ! .  (up from 3 . 0  to 3 . 5 )  and 
clinical condition had deteriorated . After 2 

months of treatment with Lamprene his lesions 
were clearly receding; the nodules were flatten
ing, and it was clear that Lamprene was the 
right drug for the long-standing and resistant 
disease in this patient . During the thirteenth 
week some nodules became almost as flat as 
normal skin, but most striking of all was the 
disappearance during the sixth month of an 
earlier right foot drop . 

E . F. 405 1 ,  female Rotuman aged 59 years, 
was first admitted in 1 937 with neural disease , 
was re-admitted in  1 945 with lepromatous 
leprosy for which she was treated with DDS, and 
discharged in 1 95 8 .  The patient confessed to 
being very irregular in taking her pi lls at home . 
She relapsed again and was admitted a third 
time with dimorphous leprosy. The second 
relapse was ushered in by severe irritation all 
over her body which seems to have been an 
anaphylacti c  reaction to a single large dose of 
DDS. On her third admission, the B . ! .  was 
only 0 . 7 5 .  Standard doses of DDS were tried, 
but her B . ! .  went up to 3 . 0  and the patient was 
then given Lamprene . She tolerated this drug 
well and her lesions cleared, but the B . !. is sti ll 
rising. This phenomenon is still not fully under
stood, but it may be related to increasing 
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bacterial density in a shrinking granuloma.  
Probably because of polyuria ,  profuse sweating 
and her great activity, this patient has lost 
23 lb ( lOA kg) in weight in 12 months. 

W.M. 4084, female Fij ian aged 38 years, 
was first admitted in 1 945 with lepromatous 
leprosy and treated with chaulmoogra oil until 
1 958 .  The patient relapsed in 1 962 but responded 
well to standard doses of DDS. She relapsed 
again less than 2 years later, however, and the 
disease was classified as dimorphous . She 
could not tolerate even small doses of DDS and 
had repeated reactions, for which steroids were 
given . Her B . I .  on this third admission was 2 .0 ,  
but it had increased to 4.0 by the time Lamprene 
was started. Thereafter her clinical response was 
slow but steady. She had 2 more reactions 
towards the end of the sixth month of the trial 
but was finally weaned off steroids in the 
eighth month. 

S.B.  4030, a 5 1  year old Indian woman, was 
first admitted with lepromatous leprosy in 1 94 1 . 

Treated at first with chaulmoogra oil and later 
with DDS, she was finally discharged in 1 963 . 
She failed however to continue treatment at 
home and ultimately relapsed. On her second 
admission in 1 965 she was again treated with 
DDS, but her condition became progressively 
worse, with leprides appearing on the trunk and 
numerous nodules over the buttocks. DDS was 
discontinued and thiacetazone tried, but this 
caused depression and was ultimately replaced 
by Lamprene . The initial clinical response to the 
latter was good, with increased appetite and 
general well-being but her condition later 
appeared to be stationary for some months.  
However, during the second half of the trial 
period the response became more evident and 
the lesions receded markedly. 

M.P.R.  (T )  3983, a female Samoan aged 
30 years, had spent the 10 years 1 946-56 in 
Makogai with lepromatous leprosy. Some 2 years 
after discharge irregularity in taking her drug 
had resulted in relapse of the leprosy, now of 
dimorphous type, and she suffered from episodes 
of ENL on restarting treatment in 1 964 so 
that the dosage had to be reduced and steroids 

given in addition . Thiambutosine was also 
given, but had to be discontinued because of 
severe depression. Clinical improvement was 
noted from the very fhst week of starting 
treatment with Lamprene. No ENL recurred 
and steroids could be withdrawn 2 months later . 
The patient was physically active and gaining 
weight . 

P.S.  4 1 10 ,  an Indian male 46 years old, was 
first admitted to Makogai in December 1 948 
with lepromatous leprosy and discharged in 
1 962 . After irregularity in taking DDS the 
patient relapsed, was re-admitted to hospital 
in  August 1 967 ,  and put on treatment with 
Lamprene 5 days later . After 3 months ' chemo
therapy his nodules receded markedly, with 
tissue-paper formation of the overlying skin . 
No ENL reaction was encountered throughout 
the period of trial , and the patient gained 12 lb 
(5 .4  kg) in weight, though the B . I .  is still rising . 
Closer observation is being carried out in this 
patient to evaluate why the B . I .  is rising, 
although once again reduction of swelling may 
be the explanation. 

S.R.  3969, male Indian aged 43 years, was 
originally admitted to Makogai in 1 943 with 
lepromatous leprosy. Treated with chaulmoogra 
oil and later with DDS, he was discharged in 
1 955 but later relapsed as a result of defaulting 
on DDS treatment and was re-admitted to 
Makogai in October 1 963 .  On re-admission he 
showed the 2 characteristic polar types of 
leprosy . Treatment with DDS was reinstituted 
with slowly increasing doses , but 2 years later, 
on a dosage of 800 mg weekly, he began to have 

nodular reactions and neuritic pains . Dosage 
was reduced to 20 mg per week and DDS 
finally discontinued in 1 967 ,  steroids being 
given periodically to control reactions . Before 
starting Lamprene the B . I .  had reached 5 .5  
and he required constant nursing in bed . 
During 1 1  months of observation this patient 
had only 2 mild attacks of ENL (4 and 1 6  weeks 
after starting Lamprene) .  Steroids were ul
timately withdrawn after 6 months.  Lesions 
on the arms, legs, body and face are receding 
well and the patient is now doing strenuous 
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road maintenance work. His B . I .  (see Table 2 )  
declined t o  4 . 8  after 6 months o f  treatment with 
Lamprene . 

S U M M A R Y A N D  C O N C L U S I O N  

O f  1 8  patients suffering from all types o f  leprosy 
who have been treated with Lamprene for 
12 months, 6 had received no previous treat
ment, while the remaining 12  had proved either 
intolerant or resistant to other forms of therapy. 
One patient responded poorly, but all the others 
improved during Lamprene therapy, the re
sponse being dramatic in several cases (see 
Table 2 ) .  

This trial confirms that Lamprene i s  the most 
exciting new drug to be introduced into the 
treatment of leprosy since the advent of DDS. 
It is not a "miracle drug"-the fact that no 
patient 's disease was arrested after 12  months 
of continuous therapy proves that-but it is a 
most effective aid to treatment. For patients 
with ENL or those unable to tolerate DDS, 
Lamprene is undoubtedly an excellent sub
stitute . It may, indeed, save their lives . How
ever, it is as yet uncertain whether Lamprene 
will prove the better long-term drug in patients 
who can take DDS . 

No resistance to Lamprene appeared in the 
12 -month period, but further trials are required 

to ascertain whether resistance will develop at a 
later date . Studies are also needed to determine 
whether patients who suffer from ENL during 
treatment with DDS can safely revert to that 
drug after a period of Lamprene therapy and 
subsidence of the acute reaction. It would also 
be interesting to know whether DDS and 
Lamprene have a synergistic effect, that is, 
whether patients receiving both drugs do 
better than those treated with either drug by 
itself. 
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A report of good results obtained in 35 leprosy patients treated with B 663 (clofazimine) 

The phenazine compound known as B 663 or 
G 30 320 ( clofazimine ) is a rimino compound 
obtained by progressive manipulation of a 
molecule of aniline aposafranine . It can be 
administered orally and if given in large doses 
is deposited in the principal organs and 
especially in the reticulo-endothelial cells . Like 
many other anti-leprosy drugs, it was first tried 
out in the treatment of tuberculosis. The 
Therapy Committee of the Eighth International 
Leprosy Congress at its meeting in Rio de 
Janeiro in 1963 advised a continuation of the 
trials started a short time previously, after 
noting its beneficial effects in the treatment of 
leprosy patients . 

Browne and Hogerzeil ( 1 962a) reported the 
results in 16 patients with lepromatous leprosy 
and concluded that B 663 had a beneficial 
clinical and bacteriological effect; this effect 
was enhanced by later adding DDS or, in some 
cases, ditophal . Browne ( 1 9660)  also drew 
attention to the anti-inflammatory effect of 
B 663 as seen in 10 patients with reactions 
controllable by steroids ; he was able to eliminate 
steroid treatment gradually, by replacing it 
with B 663 . This author also noted a suppressive 
effect on the lepra reaction in 26 lepromatous 
cases . Together with Hogerzeil ( 1 962b )  he 
described 5 cases in which after 12 months of 
B 663 administration a bacteriological resistance 
apparently developed but disappeared again as 
treatment was continued . 

Pettit and Rees ( 1 966) described 3 cases of 
DDS resistance which, when treated with B 663 

*Received for publication 27 August, 1 969 .  
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for one year, showed clinical, bacteriological and 
histological improvement . They also noted the 
intense red coloration of the skin and the blue
black pigmentation of lepromatous lesions 
which had already been described by Browne 
( 1 966a ) .  These authors, together with Ridley, 
Pettit et al. ( 1 964) , gave B 663 for 5 months to 
lepromatous patients previously untreated and 
obtained results comparable to those obtained 
with sulphone treatment . 

P E R S O N A L  O B S E R V A T I O N S  

Number of patients, clinical type, dose and 
duration of treatment 

The present study was carried out on 35 
selected leprosy patients , of whom 30 had 
lepromatous leprosy, 5 with reactions, 3 were 
tuberculoid cases without skin lesions but with 
residual nerve involvement, one dimorphous 
case, and one indeterminate case . Of these 35,  
1 0  of the lepromatous patients and the patient 
with indeterminate disease were previously un
treated . Out of the remaining 20 lepromatous 
cases which had been treated previously (with 
sulphones or thiambutosine or long-acting 
sulphonamides) 5 had undergone intense re
actions of erythema-no do sum type whatever 
the drug used. The other 15 and the dimorphic 
case had all shown resistance to these drugs . 

Following the modern practice of using low 
doses of sulphones in treating leprosy, which 
results in equal effectiveness with a lower in
cidence of reactions , we gave 25 of the patients 
1 00 mg of B 663 by mouth daily, the other 
5 lepromatous cases acting as a control group 
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Bacteriology. Morphological Index: A, typical agroupic bacteria ( 1 ) ;  typical aislic bacteria (2 -4 ) ;  B, fragmented 
bacteria ( 1 - 7 ) ;  C, granular bacteria ( 3 - 1 0) .  
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Bacteriology. Morphological Index: A ,  typical agroupic bacteria ( 1 ) ; typical aislic bacteria (2 -4) ;  B, fragmented 
bacteria ( 1 - 7 ) ; C, granu lar bacteria ( 3 - 1 0 ) .  
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on 300 mg daily.  The 3 patients with tuber
culoid leprosy, residual neural damage, and 
lepromatous reactions were also given 300 mg 
a day . The drug was administered for between 
4 and 13 months . Of the 30 lepromatous patients , 
2 have almost completed one year of treatment 
and 22 a period of 6 months. 

R E S U LTS 

Subjectively the patients were all  content 
with the results of treatment and in general were 
not particularly disturbed by the red coloration 
of the skin . The objective clinical findings were 
as fol lows : 

(a )  The general condition of the patients 
remained unchanged, with no variation in body 
weight or appetite . 

(b )  In all cases , after one month of treatment 
the skin lesions showed less ,infiltration together 
with flattening, and this was very evident 
towards the sixth month . The lepromatous 
lesions mostly became frankly atrophic, with 
folds upon the surface and usually taking on a 
blue-black colour upon a skin which appeared 
xerodermic especially in the distal areas of the 
l imbs.  In 2 patients the skin became obviously 
ichthyotic ;  in the patient with an indeterminate 
condition the lesions disappeared completely 
by the sixth month . 

( c )  In the 3 tuberculoid patients with residual 
nerve damage and in 4 lepromatous patients who 
also had intense neuritis, the les ions improved 
after the second week of administration of 
B 663;  the lightning pains disappeared, as also 
did the aching in the elbow and the sensations 
of formication and paraesthesia. 

(d)  In one patient with lepromatous leprosy 
and obvious lesions of the rhino-pharynx and 
larynx it was observed that after 6 months 
the nose became less congested, there was 
obvious healing in the pharynx and larynx,  and 
the epiglottis was less infi ltrated and more 
mobi le .  

Bacteriologically, within a month there was a 
fall in the bacillary count in most cases , with an 
increase in granulation in the bacilli . Fig . 1 
shows a high bacillary index at the beg inning 

( a )  

S c a l e  __ : 2  
FIG.  3 

Bacteriology-absolute values . (a )  Initial, ( b )  final .  
The bacteriological index is shown shader! and the 

morphological index open. 

of treatment with most of the bacilli lying 
within the range of morphologically normal 
grouped and isolated bacilli . Fig . 2 on the other 
hand, which represents a stage after treatment, 
shows that the bacillary index has fallen and 
the morphological index has stabilized within 
the middle range . Fig . 3 summarizes the findings 
in Figs 1 and 2 and demonstrates a significant 
change in the number of bacilli and a fall in the 
morphological index, with 3 negative cases .  In 
the 2 lepromatous patients treated for one year 
no bacterial resistance has developed. 

Histologically, the biopsy specimens taken 
during the early months of treatment showed 
favourable changes, consisting in a diminution 
in Virchow cells, and the appearance of fibro
blasts in lepromatous cases with accentuation of 
tuberculoid structures ; in the dimorphic case 
there was a diminution in lepromatous struc
tures .  Although there were changes in the 
number and morphology of bacilli , this was not 
so evident as the cellular change . Where the 
histological change was not very obvious, the 
patient had usually been treated previously with 
other drugs which had pl'oduced an improved 
and more or less stable histological and bacillary 
picture . 

There were no significant changes in the 
lepromin reaction. 
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Tolerance, complementary studies 

Tolerance of B 663 was good in all cases. The 
one notable secondary effect due to the drug 
was a red pigmentation of the whole skin, 
especially in exposed sites, which appeared after 
1 5  days and was more obvious in those given 
300 mg daily . Mter 4 or 5 weeks of treatment, 
it was found that the skin had become xeroder
mic and in 2 cases frankly ichthyotic .  

No significant changes during treatment were 
detected at any of the 3-monthly laboratory 
examinations which included liver function tests 
and serum electrophoresis .  

B 663 coloured the urine a yellowish-red and 
after 3 or 4 days of treatment there was a level 
of 0.005 to 0 .015  mg of the drug per 100 ml of 
urine . No trace of the drug was detected in the 
cerebrospinal fluid . Tb.ese studies were carried 
out on 13 patients receiving 100 mg of B 663 
daily. 

Reactions 

None of the patients given 1 00 mg of clo 
fazimine daily underwent a reaction, and on 
this dosage one steroid-dependent patient lost 
his dependency on steroids . 

Out of 5 lepromatous patients given 300 mg 
of clofazimine daily, 4 had had an erythema 
nodosum reaction and one of these showed a 
typical Lucio phenomenon; reactions subsided in 
all cases with thalidomide administration. When 
treatment was resumed with 100 mg daily, the 
reactions did not reappear . 

Comments 

In spite of the short period of study and the 
small number of patients involved, which does 
not permit of a definite statement, we can say 
with certainty that B 663 has a clinical effect 
comparable with that of the sulphones and 
indeed acts even more rapidly. During the period 
of observation there was histological and 
bacteriological improvement, and a definite 
effect on nasal and laryngeal lesions and on 
specific neuritis was also observed. 

The finding that patients in whom a leprosy 
reaction had been overcome did not have further 
reactions when the drug was resumed in the 
lower dosage of 1 00 mg, endorsed our view that 
B 663 should be used in small doses, since 
these will produce as good a therapeutic effect 
with a lesser incidence of reactions .  Another 
argument in favour of this lower dosage is that 
patients who are attending as out-patients will 
have less skin pigmentation.  

S U M M A RY 

Thirty-five leprosy patients with various clinical 
forms of the disease were treated with B 663 
( clofazimine ) for 4 to 1 3  months.  An excellent 
clinical result was obtained, together with both 
histological and bacteriological improvement, on 
a dosage of 100 mg a day. Reactions were 
absent on this dose and the drug was tolerated 
perfectly. 
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One of the greatest advances in the study of 
leprosy during the last 10 years has been the 
development of a method of cultivation of 
Mycobacterium leprae in the laboratory in the 
foot pads of mice. It has been stressed that 
constant thermoregulatory devices are essential 
to obtain optimum growth of this organism 
when inoculated into the foot pads of mice 
(Shepard and McRae, 1 965;  Shepard and 
Rabas, 1 967 ) .  The high cost of providing 
optimum thermoregulatory devices, application 
of proper techniques of experimentation , and 
the non-availability of a steady supply of 
suitable mice appeared to be the main handicaps 
i n  the initiation of such studies , and this may 
partly be the reason why similar success has 
not so far been reported in India by workers 
making use of Shepard's technique . 

Even though there is only a limited multi 
plication of Myco . leprae in the foot pads of 
mice, it would seem a major handicap not to 
have the means to grow the bacillus with a 
view to employing this technique in  the study 
of leprosy, its epidemiology, and the develop
ment of newer methods of treatment of patients 
with leprosy . Experiments in the cultivation of 
Myco . leprae in the foot pads of Swiss white 
mice (Rockefeller strain) have been in progress 
for the last 2 years at the Schieffelin Leprosy 
Research Sanatorium, Karigiri . The laboratory 
housing the mice here did not have air
conditioning because of financial considerations . 

* Received for publication 29 October, 1 969 .  
tFinanced by the American Leprosy Missions, Inc . ,  

New York, U . S . A . ,  and Radda Barnen, Stockholm, 
Sweden . 

93 

The present communication therefore con
stitutes the first report of a continuing study 
wherein we present data to demonstrate that 
with fairly careful regulation of techniques, 
reasonably reproducible results of cultivation of 
Myco . leprae can be obtained even with re
stricted facil ities . The findings in 39 experiments , 
in which inoculum obtained from untreated 
patients with lepromatous leprosy was used, are 
reported in this paper . 

M A T E R I A L  

Skin biopsy specimens from the patients were 
obtained and processed. The morphological 
index of the inoculum (determined according to 
Shepard's technique (Shepard, 1 962b ) )  in each 
of the 39 experiments is as shown in Table 1 .  

TABLE 1 

Morpholo gical index of inoculum 

Morphological Index, % Total 

1 and below 
1 . 1-3 
3 . 1-5 
5 . 1-7 
7 . 1 -9 
9 . 1 - 1 1  
1 l . 1  and over 

Total 

1 5 
11 

6 
3 
3 

30  

The experiments were carried out throughout 
the year, 15 being set up during the 4 months 
July to October, 14 during November to 
February, and 10 during March to June . The 
seasonal variations in laboratory temperature 
during these periods were as shown in Table 2 .  
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TABLE 2 
Seasonal variations in laboratory temperature , in °C 

Temperature July to October, 1 967  
8 a .m.  1 2  noon 4 p.m.  

N ovembe?' to  Febrttary, 1 96 7 - 8  
8 a.m. 1 2  noon 4 p.m.  

March to  June, 1 968 
8 a.m. 1 2  noon 4 p.m. 

Maximum 
Minimum 
Average 

3 1  
23 
2 7 . 0  

35  
25  
30 .0  

3 6  
25  
30 .5  

33 
1 9  
26 .0  

Regulation of temperature was not possible 
except by providing ordinary ceiling fans in the 
laboratory housing the animals . Owing to an 
acute scarcity of the desired strain of mice, we 
had to use a relatively small number of animals 
during the initial phases of the experiment . 
Later, we were able to obtain sufficient mice so 
that at least 10 animals were used for each of the 
later experiments . However, it was felt worth
while to use both hind foot pads instead of one 
foot pad only, in order to increase the number 
of footpads harvested without adding more 
animals . 

M ET H O D  

The technique for inoculation of the foot pads 
was that described by Shepard ( 1 960a, b; 1 962a) 
and later by Rees ( 1 964) .  In 37 of the 39 experi 
ments here reported, the inoculum contained 
4.0 to 6.0 X 1 03 Myco . leprae per foot pad. In a 
few randomly chosen cases one of the inoculated 
hind foot pads was subjected to histological 
examination to provide additional confirmation 
of the presence of acid-fast bacilli in the tissues . 

The time of harvesting was deliberately 
arranged a little later than that recommended 
by Shepard et al. ( 1 965b ; 1 967 ) in view of their 
observation that a rise in environmental 
temperature delays the rate of multiplication of 
Myco . leprae and also their finding that there 
was no significant multiplication of the organism 
during the first 3 months after inoculation .  The 
time of harvesting was also delayed by 30 to 60 
days when the number of animals used in an 
experiment was relatively small . In any experi 
ment thus far, the minimum number of harvests 
made 1 50 days after inoculation was 2. Harvest 
homogenates were cultured using media suitable 
for the growth of Myco . tuberculosis, to ensure 
that the acid-fast bacilli that were seen were not 

30 
2 1  
25 .5  

32  
20 
26 .0  

3 1  
25 
2 7 . 7  

3 4  
27  
30 .9  

36 
28  
32 .3  

cultivable by the conventional methods . In the 
later experiments the harvested bacilli were 
passaged. 

We have also prepared lepromin from mouse
foot-pad homogenates and standardized it to 
contain 1 .0 X 1 0· bacilli per ml, similar to the 
lepromin from human material prepared in our 
laboratory for the Mitsuda lepromin test . 

R E S U LTS 

Proportion of "takes" 

In the 39 experiments carried out so far, 
280 animals have been harvested after the 
1 50th day from the time of inoculation of the 
foot pad. Of these, 1 7 7  or 63 .2 % have shown at 
least a lO-fold increase-a significant take . The 
proportion of "significant" takes in the animals 
in each experiment is shown in Table 3 .  

TABLE 3 
The number of experiments showin� si�nificant 
�rowth (at least 1 0 -fold increase ) of Myco . leprae 

based on harvests made after 1 50 days 

Pe"centage of animals 
showing 1 O-fold 

inc'reases or more 
in each experiment 

Nil 
0 . 1 - 1 0 .0 

1 0 . 1 -20. 0 
20 . 1 -30.0 
30 . 1-40.0 
40. 1 -50. 0 
50 . 1 -60 . 0 
60 . 1 -7 0.0 
70 . 1 -80. 0 
80 . 1 -90.0  
90. 1 - 1 00 .0 

Total 

No. of animals harvested per 
experiment 1 50 days 

after inoculation 
2-4 5 and above Total 

2 

2 

4 

1 0  

1 
2 
3 
2 
2 
4 
7 
6 
2 

2 9  

1 
3 
3 
4 
2 
4 
9 
6 
6 

39 
Total number of animals harvested 280 
Number of animals showing at least 1 0 -fold 

increase . .  1 7 7 
Percentage . . 63 .2  
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The "maximum-fold" increases observed to 
date in each experiment are shown in Table 4. 

TABLE 4 

Maximum-fold increase obtained to date in each 
experiment 

u 

� 
'" 
> 
o I 

CD li. 

Fold increase 

Nil 
1-9 

1 0-24 
25-49 
50-74 
7 5-99 

1 00-249 
250-449 
450-749 
7 50-999 

Total 

<! 1 05 

1 0' 

T 
I x l O ' 

No. of experiments 

2 x l a' 

6 
5 
3 

1 1  
7 
5 

39  

x x  

Since all  the animals inoculated in these 
39 exper iments have not yet been harvested, 
these rei)ults are to be considered preliminary, 
indicating the lower l imit of success obtained 
in our experiments . Out of 39 experiments 
38 have shown increases of lO-fold or more and 
the findings from these 38 experiments were 
used for estimations of incubation period ( i . e . ,  
time between inoculation and harvest) and 
generation time . It must be stated that since 
harvests have not been arranged to show the 
earliest positive evidence of bacterial multi
plication, the estimated generat ion time should 
be considered as tentative . 

The proportion of "takes" in the animals 
and the maximum increases have not shown any 
significant seasonal variations . The maximum-

• :I 
x J ' xl-;. . : . 1  

.x 
• x. • x 

x .. . x X x , . .x x , . x 
.. . x:�\ 

... '*� -.:x-t.'ljl 

x xxx 

5 x l O ' 

'" • • • x. .x x x. • • 

* �. 

6 x l O ' 8 x 1 0' 

A F B  I n o c u l a t e d  

FIG .  1 
To show the relationship between the number of acid·fast bacilli (AFB ) inoculated and the number harvested . 

• , Time taken > 300 days; X ,  time taken < 300 days. 
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FIG .  2 

Frequency distribution of estimated generation time 
(days ) .  

fold increases seen so far in  the experiment in 

relation to the morphological index in the 

inoculum are shown in Table 5 .  

TABLE 5 

Maxitnum - fold increase in relation to 

Morphological Index ( M . L ) in the inoculum 

M.I.  

Maximum 

fold 

increase 

1 and below 

1 . 1-5 

5 . 1 and over 

Total no. of 

experiments 

1 -9 1 0-99 1 00-999 'l'otal 

11 
2 

1 4  

4 

1 5  

5 

24 

1 5  

1 7  

7 

39 

It is intere&ting to note that good harvests 

have been obtained in experiments in which 

the inoculum had less than 1 % solid organisms. 

Since harvests were in general delayed for 

varying lengths of time, it could have happened 

that all the harvests were collected in the 
"plateau phase" after the end of the logarithmic 
phase of the growth curve. Whether the time 
required to reach the end of the logarithmic 
phase is greater with inocula containing a small 
number of solids can only be determined after 
fur ther carefully planned t iming of harvests . 

Incubation period ( time between inoculation and 
harvest ) 

The variations noted, based on the animals 
harvested and found to show a specified fold
increase at the time of harvest, are shown in 
Table 6 .  

TABLE 6 
Number of days taken for the acid -fast bacilli 

inoculated to show the designated fold increase 

in the harvested animals 

Fold No. of Incubation period (days) 

increase anima.ls Mean SD Range Median 

1 0-24 43 289 .5  95 .2  1 62-496 268 

25-49 45 325 .2  1 1 7 . 6  1 55-582  306 

50-74 23  324 . 1 1 28 .5  1 55-535 304 

7 5-99 1 2  3 1 5 . 0  93 .6  1 5 1-529 3 1 1  

1 00-249 29 353 . 8  1 03 . 6  1 87-582 367 

250-499 1 6  344 . 3  8 7 . 5  242-538 327  

500-749 8 393 .8  32 .3  337-439 393 

750-999 399 . 0  399 

The number of acid-fast bacilli harvested in 
relation to the number inoculated and the 

number of days to harvest is shown graphically 

in Fig. 1 .  

Generation time 

Generation time has been calculated by 

means of the formula supplied by C. C. Shepard 

(personal communication) . It is as follows: 

Estimated 
generation 
time 

No . of days between inoculation of a group and harvesting from this group 

No . of organisms harvested 

Log2 
No . of organisms inoculated 
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Example : 
Inoculated 4 .6 X 103 AFB on 20 October, 

1 967 . 
Harvested 2 .57 X 1 0· AFB on 1 9  September, 

1 968 .  
No . of days between inoculation and 

harvest = 337 . 
2 .57 X 106 

Log2 = 9 . 1 3  
4 . 6  X 1 03 

Estimated generation time 
337 

9 . 1 3  
36 .9  days . 

The maximum harvest count obtained for the 
first time in each experiment was used to 
determine the generation time .  The computed 
generation time varied between 26 .4 and 76 
days, the mean and standard deviations being 
42 .8  and 1 1 .4 respectively (Fig . 2 ) .  

In a few experiments, half the biopsy material 
was sent to Dr. Shepard's laboratory for 
cultivation of Myco . leprae . The estimations 
according to Dr . Shepard's experiments are 
compared with those obtained in our experi
ments in Table 7 .  

I t  i s  encouraging t o  note the close similarity 
of the estimations based on the growth of 
Myco . lepme in the 2 laboratories . In 3 instances 
the differences in harvests seem to have resulted 
from the fact that one of the laboratories 
carried out the harvest during the logarithmic 
phase, and thus obtained a harvest well below 
the plateau value.  

In Table 8 the estimated generation time in 

days according to the month of inoculation 

into the footpads is  shown. 

TABLE 8 

Estimated generation time (days ) according to 

month during which inoculation was performed 

Month July-Oct. Nov.-Feb. Mar.-June 

No. of 
experiments 1 5  1 3  1 0 

Mean 46 .5  39 .3  4 1 . 9  

S . D .  1 3 . 3  9 . 8  8 .0  

Range 26 .4-76 .0  26 .4-63 .6  29 . 7-54. 7  

Median 43 .4  36 .6  43 . 1 

Again no significant seasonal fluctuations 

occurred . This would suggest that the seasonal 

variations of temperature at Karigiri appear to 

have had no significant influence on the 

generation time of Myco . leprae . 

Histology 

In the few sections of the foot pads we have 

studied so far, the results are very encouraging 

in that one is able to demonstrate acid-fast 

bacilli in the foot-pad muscles , as well as in the 

connective tissue and nerve between the muscle 

bundles (Fig . 3 ) .  

V iability of lepra bacilli harvested from mouse 

foot pad and immunological identification 

Passage of Myco . leprae obtained from foot

pad harvests has given consistently positive 

results similar to those in the original experi
ments. 

TABLE 7 

S. No. 

2 
3 
4 

5 
6 

Comparison of generation time obtained by Shepard and Karat in experiments 
set up simultaneously with the same biopsy specimen 

Shepard's results ( U.S.A . )  Kamt's results (Karigi"i) 
A .F.B.  Time from Generation A .F.B.  Time from 

Inoculated Harvested inoculation time Inoculated Harvested inoculation 
to harvest ( estimated) to harvest 

(days) (days) 

5 .0  X 10 3 2 . 9 9  X 1 0 · 1 82 30 .9  5 . 72 x 1 0 3 2 . 4  X 1 0 · 203 
5.0 X 1 0 3 3 . 9 1  X 1 0 ' 1 76 28 .0  6 . 5  X 1 0 3 1 .4 X 1 0 · 262 
5 . 0  X 1 0 3 7 . 5 1  X 1 0 ' 287  3 9 . 7  4 . 72 x 1 0 3 1 .46 X 1 0 · 1 92 
5 . 0  X 1 0 3 1 . 4 1  X 1 0 · 1 59 33 .2  4 .95  X 1 0 3 8 . 5  X 1 0 · 277  
5 . 0  X 1 0 3 4 . 1 9  X 1 0 ' 1 3 1  3 6 . 2  5 . 66  X 1 0 3 2 . 2  X 1 0 ' 289 
5 .0  X 1 0 3 < 2 . 7 x l 0 ' 220 > 90 .5  4 . 3  X 1 0 3 1 . 3 X 1 0 · 245 

Generation 
time 

( estimated) 

3 7 . 7  
3 3 . 8  
3 8 . 8  
3 7 . 3  
54 .7  
29 .7  
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FIG. 3 

Photomicrograph of mouse foot-pad 342 days after inoculation to show acid-fast bacilli .  
Harvest of the opposite foot yielded 1.02 X 10· bacilli .  

The lepromin readings at 21 days in 4 volun
teer subjects is shown in Table 9 .  

TABLE 9 

COJnparability of Lepromin readings at 2 1  days 
in 4 volunteers 

S. No. Subject 

Male-lepromatous 
leprosy, resolved 

2 Female-healthy 
3 Male-healthy 
4 Male-healthy 

Reading (mm) 
Human Mouse 

Lepromin Lep1'omin 

Negative 
9 
5 
8 

Negative 
6 
7 
9 

They show that t�e lepromin reaction to 
human and mouse lepromin are comparable . 
The detailed findings in relation 

'
to passage 

experiments and lepromin tests will be des
cribed in a further communication . 

C O M M E N T S  

The purpose of this paper is not to  describe 

new techniques but to confirm that the existing 
t.echniques yield reproducible results, and to 

indicate that even with restricted facilities it is 

possible to obtain satisfactory multiplication of 
M yeo . lepTae in the foot pads of mice. It is 

interesting to note that significant multiplication 
of the organism in the foot pads was obtained 
with inoculum containing less than 1 % solid 

organisms (according to Shepard's technique) 

in some of the experiments , suggesting that 
multiplication of the bacilli in the foot pads is a 
Rensitive index of viability of these organisms .  

In these experiments the precise incubation 
period, meaning the time from inoculation to 

first positive harvest and /or first positive 
histological section, has not been determined . 
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I N T R O D U C T I O N  

Active splints have long been accepted a s  a 
basic therapeutic measure for the prevention of 
deformity due to paralysis and in the treatment 
of paresis . However, in leprosy their use has 
frequently been neglected. The fitting of an 
active splint to the hand is difficult, compared 
with the ease of fitting an efficient active splint 
that will provide a functional support to allow 
normal walking in a foot with paralysis of the 
anterior and or lateral leg muscles (foot drop) .  
Many types of splint have been devised over the 
years and have proved effective, but some may 
not be acceptable for the treatment of large 
groups of persons in poor financial conditions . 

The requirements of an efficient active splint 
for foot drop are that it should be: ( 1 )  effective , 
(2 )  comfortable, ( 3 )  adaptable for making with 
local materials by patients themselves, (4)  
cheap ,  (5 )  easy to apply, even with deformed 
hands, and ( 6 )  that it can be used with socially 
acceptable clothes and shoes and can conform to 
local customs. Over the years the staff at Hay 
Ling Chau have evolved a foot drop spring that 
we consider fulfils these conditions in Hong 
Kong .  

D E S C R I PT I O N  

A simple cuff is made t o  encircle the leg 
immediately below the knee and to fasten in 
front of the leg . Attached to this by 2 arms is 
a "Y" piece, to the lower end of which is 
fastened a metal spring which is hooked on to 
the shoe; the degree of lift required is adjusted 
by the length of the "Y" piece, which is pro
vided with a number of holes for use with a pair 
of buckles on the upper cuff, thus providing a 
choice of length . 

*Received for p ublication 4 August, 1 969 .  
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M A T E R I A L  

( a )  Any locally available material can b e  used . 
Leather is readily usable, but webbing, canvas, 
or any similar strong material . is equally 
satisfactory. 

(b )  The upper cuff, if made of leather, is 
padded with sponge rubber to assist grip on the 
leg and reduce local ized pressure . A cuff made 
of other material may not need padding.  

( c )  Buckles are used for fastening, but eyelets 
and laces could be used, or "Velcro Magic 
tape" for patients with bad hands, or "Gripper' ,  
fasteners or other patent fastenings as available . 

(d) Metal springs are reliable and wear well , 
but strong elastic may be used or strips of 
heavy rubber from the inner tubes of lorry 
tyres will provide adequate stretch. 

(e )  A dressmaker's hook stitched to the shoe 
(or sock) will provide the point of attachment, 
or the spring can be hooked through shoe la?es 
or on to a loop or ring stitched to the shoe . 

In countries where shoes are usually removed 
at the door and left outside, it is possible to 
attach the spring to firm socks, or to provide a 
cuff to go round the forefoot at the level of the 
metatarsal-phalangeal j oint so that the spring 
can be worn in the house . As the paralysed foot 
is usually associated with an anaesthetic sole 
it is best to advise these patients to wear some 
type of footwear at all times so as to prevent 
trauma. 

P A T T E R N  

The Hay Ling Chau design i s  as  follows :  

( 1 )  A leather cuff with a sponge-rubber inner 
lining and furnished with a tongue and a strap to 
pass through the buckle in front of the leg 

carries 2 further buckles, one on each lateral 

aspect, angled forward to provide attachment 



FIG.  1 

A Foot Drop Sp1'ing 1 0 1  

Upper leg c u ff  showing tongue lining and placement o f  buckles. 

for the " Y "  piece (see Figs 1 and 3 ) .  Note : All 
buckles should be on the front of the leg to 
prevent them damaging the anaesthetic skin of 
the popliteal fossa when patients sit or squat . 
The cuff must, of course, be tight enough to 
hold up above the calf. Cuffs may be pre-made , 
but should allow for different calf sizes ( lengths 
of 10 and 12 in .  (25 and 30 cm ) are commonest 
for adults in Hong Kong) . 

(2 )  In acute paralysis, where the lateral 
popliteal nerve is tender, it may not be possible 
to tighten this type of cuff adequately without 
causing pain in the nerve; also, in patients with 
marked wasting of the calf there will not be 
enough muscle bull{ to hold up this cuff. In such 
case a double cuff is desirable. The upper cuff 
can be fastened firmly while the lower cuff is 
left looser. The latter is essential as it provides 
the correct site for the pull of the spring . If the 
spring is attached above the knee its tension 
will be lost when the knee is flexed; hence to be 
effective the spring must be attached below the 
knee . The side bars j oining the 2 cuffs should be 
directly mid-lateral to prevent rubbing during 
movement of the knee (Fig , 3 ) .  

( 3 )  The " Y "  piece i s  also lined with leather for 
strength and has 4 to 6 punch holes on each 
upper end to allow adjustment of the length; it 
has also a metal bracket at the lower end for 
attachment of the spring (Fig .  2 ) .  

(4)  The spring i s  about 5 i n .  ( 12 . 5  cm) in 
length, 6 or 7 mm in diam , and the 5 in .  length 
should stretch to 6 or 7 in. ( 1 5  to 1 7  cm) when 
strong pull is applied. Weak springs will rapidly 
be distorted by the power of the gastrocnemius 
and soleus muscles . The lower end of the spring 
is easily bent out to form a ring for use on the 
hook, or to pass through a ring or lace on the 
shoe. 

(5) The hook on the shoe should be situated 

over the head of the fourth metatarsal to 
provide adequate lateral lift in a full foot drop . 
This site may need to be adjusted if there is 
paresis in order to obtain a suitable balance and 
prevent inversion or eversion of the foot. The 
shoe need not be an expensive or orthopaedic 
one, provided it fits well and firmly so that it 
will not be pulled off by the spring ( i . e .  has a 
heel counter) ;  it should also have a good sole to 
protect the anaesthetic foot that usually 
accompanies foot drop. The final appearance of a 
completed spring with double upper cuff is 
shown in Fig . 3 .  Note: For night use a cuff to 
encircle the foot at the level of the metatarsal
phalangeal j oint can be made to attach to the 
spring and so minimize the chances of con
tracted Achilles tendon. 

FIG.  2 
The " Y "  section showing metal attachrnent and spring. 
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FIG.  3 
Complete spring with double upper c uff, showing shoe 

attachment.  

These springs can easily be adjusted to ensm:e 
adequate lift of the foot to prevent a flapping 
gait during walking .  Many patients appreciate 
the relative comfort of walking with one of these 
springs after years of "flapping feet" .  

S U M M A R Y  

A description i s  given of  a simple form of  foot 
drop spring that is cheap and easy to make and 
has proved effective in controlling the paralyzed 
foot and preventing further deformity. 

A C K N O W L E D G E M E N T S  

The design of  this spring has gradually evolved 
over many years of co-operation by staff and 
patients. We merely present the version we are 
using today to help others to help themselves . 
Our thanks go to Miss K .  Collett for the 
illustrations and to the Hong Kong Government 
physiotherapists for their encouragement and 
assistance in improving the design . 
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D ry B o n es Co m e  A l i ve* 
s .  G.  BROWNE, O . B . E .  

Leprosy Study Centre , London 

On 9 December, 1 969, at the Medical Historical 
Museum attached to the University of Copen
hagen, Dr. Johs G .  Andersen successfully 
defended his doctoral thesis entitled Studies in 
the M ediceval Diagnosis of Leprosy in Denmarkt 
before a packed auditorium. He was interrogated 
for upwards of 3 hours by Professor V. Medler
Christensen, Professor of the History of Medicine 
in the University of Copenhagen; Dr. Jorg 
Balsler Jorgensen; Dr . D. L. Weiss, Professor 
of Pathology in the University of Kentucky; 
Dr . Egill Suorason; Dr. Otto Koofood Petersen ; 
and Dr. S .  G. Browne, Secretary-Treasurer of 
the International Leprosy Association ;  and 
others.  

Dr. Andersen 's researches embody in effect 
part of the continuing studies of the material 
originally excavated by Professor Moller
Christensen in the burial ground attached to the 
mediaeval monastery at Nffistved in Denmark, 
studies that have already given to the world 
such important publications as Bone Changes in 
Leprosy, Ten Lepers from N cestved in Denmark, 
and numerous articles by Moller-Christensen in 
learned j ournals ; and Spondylosis Cervicalis : a 
Pathological and A rchaeological Study, by Philip 
Sager . A dental colleague, Danielsen, is  known 
to be making a study of the dentition, the 
microscopic appearances of the teeth, and the 
changes present in the tooth-bearing bones of the 
skulls retrieved from the same burial-ground . 

These fascinating glimpses into the past may 
shed unexpected light on the clinical and 
epidemiological problems of today, as well as 
provide indications concerning the spread of 
leprosy in the Middle Ages , the dimensions of 
the endemic ,  the clinical identification of the 
disease at the time, and the persistence over 

*Received for publication March, 1 970 .  
tStudies in the Mediceval Diagnosis of L€proslj in 

Denmark. A n  Osteo ·archaeological,  Historical and 
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hundreds of  years of  recognizable patterns of 
specific bony changes attributable to leprosy. 
It was through these early studies that the 
erosion of the nasal spine and of the alveolar 
process of the maxilla was first recognized. 
Since then, of course , these specific stigmata of 
leprosy have been identified by numerous 
radioscopic and clinical studies in the living ; 
microscopic investigations of cartilage and bone 
have incriminated direct infection of these 
tissues by Mycobacterium leprae and secondary 
invaders . 

Dr. Andersen's thesis summarizes his first
hand investigation of many of the historical 
references to leprosy that have been cited un
critically by numerous authors sub:;equent to 
their first-often tentative and equivocal
publication. Herein lies the most obvious and 
most valuable contribution of Andersen to the 
continuing debate on the origin and spread of 
leprosy . The issue has been , and still is, repeated
ly confused by vocabulary, and by the vagueness 
and imprecision of descriptive terms used in a 
pre-scientific age .  

However, certain conclusions appear to  be  
clear- cut and reasonably well based. Despite 
numerous claims to the contrary, the Chons' 
swellings referred to in the Ebers papyrus 
( c . 1 552- 1 350 B . C . ) are not considered to be 
indicative of leprosy, but rather perhaps of gas 
gangrene. The references to "leprosy" i n  the 
Anthorized and subsequent versions of Old 
Testament scriptures (Hebrew tsam'ath) em
phasize ritual defilement associated with a scaly 
condition of human skin, cloth ,  and leather 
goods and the walls of houses . There is no 
osteological, archaeological, or literary evidence 
that would incriminate infection with �Myco . 
lepme in any of the instances of tsara 'ath 
recorded in the Old Testament . 

Andersen makes great play with the fact that 
true leprosy was unknown to even such a 
careful observer and precise chronicler as 
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Hippocrates . Had the disease that had been 
known and accurately described in India for at 
least 300 years been present in Europe, Hippo
crates would certainly have recognized, des
cribed and recorded it . His "lepra" was probably 
a summer prurigo. Andersen then links these 
2 facts , first that leprosy was known in India, 
and second that the disease made a sudden 
(and well-documented) appearance m the 
Mediterranean littoral around 300 B . C .  He 
suggests that the troops of Alexander the Great , 
returning from the Indian campaign in 327 -6  
B . C .  must have brought back leprosy with them . 
Certain it is that thereafter the occurrence and 
spread of leprosy may be traced with certainty 
and in some detail throughout Europe. In those 
early records the salient clinical features of 
low-resistant leprosy are recognizably described, 
as well as the pathognomonic signs in the skin 
and peripheral nerves . These 2 groups of 
observations are held to differentiate this new 
disease from any previously known morbid 
condition . 

Meanwhile,  there is some evidence that true 
leprosy may have existed at this time in Egypt, 
perhaps introduced there from Central Mrica 
by Nubian slaves . Pompey's troops, returning 
from Egypt in 62 B . C . ,  almost certainly took 
leprosy with them into Italy . Thenceforward, 
l eprosy spread in the wake of soldiers, merchants , 
and later, priests and crusaders. 

Since leprosy is known to have existed in the 
first century of our era in the countries bordering 
the Mediterranean, some of the New Testament 
instances of lepra may have referred to true 
leprosy. In this case, the lay Greek term was 
used, and not the medical term for leprosy, 
which was elephantiasis Graecorum . 

Andersen reminds us that the earliest skeletal 
remains showing indubitable signs of leprosy 
date from the fifth century of our era, and are 
in Coptic mummies from the Upper Nile . Even 
though the victims of leprosy in ancient times 
might have passed their days and ended their 
lives far from the haunts of men, the absence of 
osteological evidence of leprosy from those 
distant epochs is, to say the least, passing 
strange . 

In Denmark, low-resistant leprosy appears to 
have been accurately diagnosed by the laity, to 
j udge from the Nrestved bones . In mediaeval 
England, however, the word "leprosy" had a very 
broad connotation, embracing any chronic skin  
disease and (by extension) dirt, beggary, and 
even venery; it was also used for the blight of 
growing crops and mildew of stored grain.  
Hospices originally founded for the relief 
of "lepers" may never have housed any 
person suffering from true leprosy as at present 
defined. 

In a succession of interesting chapters, 
Andersen brings us right up to date , as he 
clothes the dry bones rescued from the oblivion 
of the Danish medireval churchyard with the 
flesh and blood of the living patients he 
examined and recorded in the Mission Hospital 
in Purulia,  West Bengal, and elsewhere . The 
specific maxillo-facial bony changes are seen 
clinically and visualized radioscopically; the 
non-specific but extremely characteristic ab
sorption of the phalanges and the mid-tarsal 
bones, the ossification of the interosseous 
membrane, the typical clawing of hands and 
feet, the evidence of long-standing secondary 
infection of the exposed bones of the extremities 
-are all documented from the medireval burial
ground and the modern leprosarium . 

One striking feature of the Nrestved study is 
the predominance of low-resistant leprosy in the 
bony remains . The skeletons themselves provide 
no answer to the questi ons whether high
resistant leprosy was unknown, or not recognized 
as leprosy, or not regarded as needing either 
compassionate care or segregation. Literary and 
palaeo-archaeological studies elsewhere may pro
vide answers to these questions . 

Dr. Andersen has, by his painstaking studies 
and critical review of historical documents , 
placed the world of leprosy in his debt. The 
quotations from classical authors alone, and his 
critical interpretation of long-available trans
lated material that has been either too precise 
or too vague, will make his thesis an in
dispensable source-book for any medical his
torian who in the future thinks of writing on 
the h istory of leprosy. 
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G r i s e o f u l v i n i n  L e p ro sy 
w .  H .  KNEEDLER 

Formerly of McKean Leprosy Hospital, Chieng Mai, Thailandt 

A controlled trial of Griseofulvin showed that the drug had no apparent beneficial 
effect in patients with lepromatous leprosy. 

I N T R O D U C T I O N  

The present study o f  the action o f  Griseofulvin 
in leprosy was undertaken because previous 
trials must for various reasons be adjudged 
unsatisfactory; moreover , they produced con
flicting results . 

M A T E R I A LS A N D  M ET H O D S  

Selection of patients 

All 120 patients included in the trial were 
suffering from lepromatous or borderline-leprom
atous leprosy and were in-patients at the 
McKean Leprosy Hospital, Chieng Mai .  The 
60 patients given Griseofulvin were paired as 
closely as possible with 60 control patients on 
the basis of age,  sex, duration of disease , 
tendency to erythema nodosum leprosum (ENL) ,  
clinical activity o f  the leprosy, bacterial index, 
and type of treatment received. 

Bacterial status 

All the patients had a bacterial index (BI )  
of  at  least 1 .25 at  the beginning of  the study, 
and in 1 6  of them it ranged from 1 .25 to 2 .50 ; 
initially all the patients had had a BI of 3 .0  or 
higher except 3 in whom it was between 2 .25 
and 2 .50 . 

Age 

All the patients but one were over 1 2  years 
of age . 

Supervision 

Regular clinical examinations and charting of 
lesions were under the personal supervision of 
the author . The trial was double-blind. 

*Received for publication December, 1 969.  
tPresent address: 865 North Church St . ,  Concord , 

N. Carolina, 28025, U . S . A .  
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Dose of Griseofulvin 

Griseofulvin was given in a dosage of 2 X 
0 .5  g tablets daily (fine particle )  for 3 months, 
and then 3 similar tablets daily thereafter . Two 
patients who could not tolerate the higher 
dose continued taking only 2 tablets daily . 

Duration of trial 

This was actually 8t months . The original 
protocol had provided for the trial to last 
12 months , but the interim results at 8t months 
indicated that prolongation of the trial after 
this time would not be j ustified. 

Anti- lepTOsy drugs 

These were taken without interruption at the 
same dose as that before starting the trial with 
Griseofulvin . Dapsone was the usual drug, taken 
in a dosage of 100 mg 3 times weekly. Other 
drugs being administered, such as sulphetrone 
(by inj ection) ,  thiacetazone, thiambutos ine, or 
isoniazid (with or without streptomycin) were 
continued. The 60 control patients received a 
placebo of identical appearance and taste . 

This report is based on the findings in the 
93 patients who remained in McKean Hospital 
throughout the period of the study, that is, 
43 taking Griseofulvin and 50 taking the 
placebo. 

R E S U LTS 

No significant differences could be detected bet
ween the patients taking the trial drug and those 
taking the placebo under any of the following 
heads : bacterial index, granularity index, develop
ment of erythema nodosum leprosum, or clinical 
activity of the disease . 
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D I S C U SS I O N  

I n  this study, Griseofulvin was given for a 

longer t ime and at a higher dose than in any 

previous study . The number of patients taking 

the drug was equal to the combined totals of 

those in trials previously reported. The present 
study was double-blind and carefully controlled, 
whereas only one previous report included 
controls-and that was a small series of 6. It is 

noteworthy that the addition of Griseofulvin 

to standard therapy had no effect in accelerating 
either the rate of disappearance of morpho

logically nor mal Mycobacterium leprae or the 
reduction in the bacterial index.  

C L I N I C A L  F I N D I N G S  

No evidence o f  improvement III the general 

clinical condition of any patient attributable to 

Griseofulvin was noted . In regard to erythema 

nodosum leprosum , 32 patients had none at any 

time during the period of the trial. No significant 
differences were seen in patients taking Griseo
fulvin compared with those in the control group . 

On the other hand, the patients' own assess
ments of their subjective improvement during 

the period of the trial indicated that those in the 
control group reported a greater degree of 

improvement than those taking Griseofulvin.  

S U M M A R Y  

A double-blind trial o f  Griseofulvin a s  an 
adjunct to the standard treatment of 43 patients 
with lepromatous leprosy (compared with 50 
similar patients receiving a placebo )  provided 
no evidence that the addition of Griseofulvin 
accelerated bacillary destruction or bacillary 
clearance, or resulted in more rapid clinical 
improvement than was to be expected . 

A C K N O W L E D G  E M  E N T S  

I wish to  express appreciati on of  the help 
afforded by Messrs . Glaxo Ltd. in making 
available adequate supplies of both Griseofulvin 
and placebo tablets , and by Dr. E. S. Snell 
(Medical Director) and Mrs . P. S. Keen . I also 
wish to thank Dr. S. G. Browne, O . B . E . ,  
Director o f  the Leprosy Study Centre, London, 
for his interest and advice. 
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" M o b i l e" Le p ro sy Co nt ro l  

P rov i n ce  of Z a m b i a . 

i n t h e  Ea ste r n  

Pa rt s I a n d  1 1 * 
A.  H .  DRAKE 

Leprosy Contml Officer, British Leprosy Relief A ssociation (LEPRA ) ,  Eastern Pmvince, Zambia 

I .  P la n n i n g  a n d O p e rat i o n  o f  Treat m e n t C i rc u i t s  

I N T R O D U C T I O N  

The LEPRA Control Project i n  Malawi started 
in 1 965 , and the present scheme in the Eastern 
Province of Zambia, which is a co-operative one 
between the Health Department of the Republic 
of Zambia and the British Leprosy Relief 
Association (LEPRA) ,  is based very largely on 
the example and experience of the parent 
project in Malawi . There is similarity in the 
terrain chosen in the 2 countries , but the 
volume and distribution of the respective 
populations differ greatly . Both campaigns , 
however, were launched with the same idea
namely, to bring early and regular treatment to 
as many patients as possible, with reasonable 

. regard to the costs involved, and to include a 
control system at least 7 5 %  effective . 

In Malawi the control area is only about 
one-sixth that of Zambia's Eastern Province, 
but it contains an estimated population 5 times 
as great . In Zambia the scattered nature of the 
population was an important factor in the 
decision to change from dapsone tablets to 
4-weekly depot injections-a decision which 
also gave the leprosy teams more time for 
village case-finding, examination of school
children, periodic review of registered cases , 
and the accurate presentation of statistical 
information . 

P O P U L A T I O N  A N D  T E R R A I N  

I n  the Eastern Province of Zambia the total 
population is approximately half a m illion, with 
a density varying from 90 persons per square 

*Received for publication 8 December, 1 969 .  
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mile (35 per sq.  km) i n  the 3 "urban" areas , to 
4 per square mile in the widely-spaced enclaves 
of the Western boundary of the Province in the 
Luangwa River valley . Vil lages are generally 
small , consisting of about 100 persons , with 
distinct groupings at intervals of 3 to 40 miles . 
Few of them are on the 2 main transport 
arteries . Apart from the Luangwa River, which 
floods considerably between January and April 
and which does not approach the main popula
tion areas, most steams are dry from June to 
December. Hills mostly present as isolated 
sharp elevations from the huge plateau and form 
no hindrance to the movement of vehicles, 
though many nnbridged watercourses become 
impassable to both vehicle and patient during 
the rainy season. 

I N S T A L L A T I O N  OF C I R C U I T S  

For this a map of  scale 1 : 250,000 was used, 
and with available information on population 
density and village groupings, tentative points 
were plotted before the ground was covered . 
Various revisions soon became necessary as the 
roads, r ivers and bridges were checked in dtltail . 
Rural health centres,  which formerly dispensed 
treatment to l imited numbers of patients 
within wall{ing distance, remained focal points 
in the network . In the more thickly populated 
areas a practical aver age distance between 
treatment points was found to be 12 km (7 t 
miles) .  Where possible, these points were 
located at schools , local courts , grinding mills, 
or village stores, and it was found advantageous 
to distribute simple time-tables of the unit 's 
4-weekly calls to each point on the circuit. More 
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comprehensive time-tables were posted at each 
rural health centre included in  a specific treat
ment run , and these showed the entire day's 
schedule for a year . Medical personnel in 
charge of these centres are thereby able to 
advise their former leprosy patients, or potential 
new patients, at which point they can most 
conveniently obtain advice . 

All c ircuits were initially launched on fort
nightly tablet treatment, the first week's dose 
being taken with water under direct super
vis ion ,  the second dose being given to the 
patient in a conta iner to be tr.ken at home. There 
was an expected interchange and movement of 
patients from one treatment point to another 
as the network expanded . An overall 75% 
attendance rate has been maintained throl lgh
ont the first year . 

Each team consists of 3 persons : a medi cal 
assi stant with experience in the diagnosis ,  
treatment, a nd assessment of leprosy, an 
anxiliary far clerical work and the preparation 
and hand ling of equipment, and a driver . Over-

FIG. 1 

night stays by members of the teams are 
necessary when the work is mainly in areas far 
diatant from the main base . 

LO G I S T I C A L  D ET A I L  

I n  an attempt to bring early and regular treat
ment to as many patients as possible in a 
scheme of this kind, constant thought must be 
given to the level of effectiveness, both clinically 
and economically . In the drama of contacting 
a few cases of tuberculoid leprosy in a remote 
area, one can too easily fall below the "level of 
effectiveness at which a campaign continues to 
represent a good use of resources" .  (WHO, 1 966 . )  

The success o f  the operation depends o n  
many factors, such as: ( 1 )  the number of 
patients per treatment-mile; ( 2 )  the daily 
distance to be covered before the first patient is 
treated; ( 3 )  the number of new cases discovered 
per month or per year ; (4) the quality of drivers 
and rate of deterioration of vehicles; (5 )  the 
regularity of attendance of registered patients ; 
( 6 )  the ratio of total number of cases under 

Interior view of vehicle modifications for injection p urposes. Glass (not disposable) syringes are normally used . 
Adequate room is needed inside the cabinet for ful l  opening of the drum lids. (The upper 2 drums are not normally 

carried , and were photographed for demonstration purposes only . ) 



"Mobile " Lep1'Osy Control in the Eastern Province of Zambia 109 

treatment in the new project to the numbers and 
salaries of the staff involved; (7 ) whether or 
not it is necessary to finance and staff a base 
hospital for the small percentage of leprosy 
patients needing admission; and (8 )  the "turn 
over" of cases introduced to treatment and 
those released from control . 

In work of this type the final step of release 
from control should be taken slowly and care
fully, with very close regard to the possibility 
of a mistake in clinical assessment and also to 
the fact that many leprosy patients feel re
jected and disappointed if told not to come back 
again . Our policy throughout has been to 
release them and to certify this, but to make it 
very clear that they are always welcome to 
return to see us at any time . 

The processing may thus be outlined: 

( 1 )  Contact and 
village 
case-finding 

( 2 )  School 
examinations . 

( 3 )  Transfers from Mobile out-
leprosaria . --� patient treat-

(4) Transfer from ment or review. 
rural health 
centres .  

( 5 )  Voluntary 
presentations 
to mobile unit . T 

Clinical and bacter
iological review of 
registered cases . 

T 
Release from control. 

Of the 3 units proposed for adequate pro
vincial control, 2 were functioning fully on a 
28-day treatment regime by injection at the 
end of the fu:st year . Each 4-weekly period pe1' 

unit works out as follows, based on a 5 -day 
working week. In fact the central office is also 
open on Saturdays for administration, docu-

mentation of the current week 's work , and 
briefing for the next week : 

Approximate control 
cover 

Treatment days 

Treatment miles 

Overall mileage for 
treatment purposes 

Established treatment 

6000 sq. miles 
( 1 5 ,500 sq . km) 

10 

800 ( 1290 km) 

1000 ( 1 610  km) 
(depending on 
overnight 
accommodation) 

points 80 
Average no . of patients 

per treatment point 7 

Thus 1 0  days are allocated for administration 
at base, vehicle maintenance, preparation of 
equipment, health education, planning and 
carrying out of village and school examinations, 
and clinical assessment of patients under 
treatment . 

S U G G E ST E D  P R O C E D U R E  FO R 

V I L L A G E  EX A M I N A T I O N S  

Two factors may ruin attempts t o  examine the 
whole-body surface of villagers, namely com
plete lack of understanding of what the exercise 
is about, and lack of reasonable privacy . House
to-house examinations might in some ways be 
more effective, but in this area it is very un
likely that the time and organization involved 
would be justified, and good lighting is always 
a problem . Section II of this paper includes a 
description of the canvas screen which we have 
used in setting up a central examination point 
either in a village or at some treatment point 
already known and familiar to many people in 
the area. 

At least one advance visit ,  with full ex
planation in the local dialect is absolutely 
essential . As a matter of courtesy the local 
chief, rural council, and schoolmaster are 
always informed of om plan . Also of value has 
been the advance distribution, through the 
local chief and in the local dialect, of ( 1 )  simply
phrased letters to the village headmen and their 
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people explain ing the reason for thc visit, how 
the newly-found patient may receive treatment, 
and placing great emphasis on out-patient 
management; and ( 2 )  posters outlining the main 
signs and symptoms of leprosy; across these are 
written the date and time of the proposed 
visit . If the first distribution of this information 
can coincide with a short speech and intro
duction of the examiners, this i s  again a great 
advantage and may help to reassure the timid 
potential patient. 

Figure 2 shows only one screen in  use, but it 
is  an easy matter to erect another compartment 
adjacent to this one and to use it for undressi ng 
and dressing if the number of patients is large. 
A record of al l  persons examined is made , by 
age-group and sex . 

The year's work has shown that the value of 
these examinations i n  case-finding is not im
pressive, but on the other hand as a means of 
promoti ng public confidence and i nterest their 
value is  considerable, and certai nly greater than 
that of exhortations in press or radio .  It is 
thought that these examinations, conducted in  

an  i nformal and friendly way, coupled with the 
acceptance and handling of leprosy cases at 
vi llage level , may bring forw ard even more 
voluntary presentations as the work proceeds. 

C A S E  N O T ES A N D  C A R D S  

I n  a tough plast ic cover, each patient carries an 
out-patient card bearing his coding, dosage, and 
treatment and review dates . A final section is 
printed on this card for the stage of release from 
control . The patient 's main  case-note carries a 
registration coding compiled from:  ( 1 )  the area 
of the day 's lUn ;  ( 2 )  the day on which the run is 
made ; ( 3 )  the number of the treatment point for 
that day; (4) the classification and sex of the 
patient ; (5 )  the patient 's serial num ber in the 
register for that day. Thus CN /T UE j6 jNLM j23 

signifies that the patient is in  Chipata North, on 
Tuesdays, at treatment point 6 ,  i s  classed as 
non-lepromatous, male, and number 23 in  the 
register . 

Each register is sectioned by classificat ion and 
sex . For the purposes of field work, all cases are 
divided into lepromatous and non-lepromatous, 

FIG. 2 

Canvas examination screen erected and secured to a tree. There is more than enough room inside it for the examiner 
and one patient; the vehicle's  back door is fixed widely open and access to the interior is easy. 
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and for immediate recognition of the leprom
atous case all data on recordfl and registel"s are 
in red, those for non-lepromatous cases in black . 

On initial registration an addjtional coding 
system may easily be devised to indicate : 
( 1 )  the completely untreated ease starting on  
low dosage; (2 )  the previously treated case from 
a rural health centre ; or ' ( 3 )  the case recently 
transferred from a leprosarium . 

C E N T R A L  C O N T R O L  R E G I ST R Y  A N D  O F F I C E  

This office was established in the Provincial 
centre at an early stage .  A su itable shelved 

storage capacity of at least 1 25 cubic metres is 
also essential for a scheme of this size involving 
3 vehicles and teams.  In order to locate and 
register every known case of leprosy in the 
Province, all medical records , leprosy registers 
and drugs were initially withdrawn from rural 
health centres and othel" treatment points; 
these are now filed in the Central Registry . 
Monthly statistical information both for LEPRA 
and the Government being issued from this 
office. The clarification and improvements re
sulting from this central control are described 
in the paper by McDougall and Drake ( see 
p. 11 5) .  

I I . Lan d rover M o d i fi cat i o n  fo r Da p s o n e  I n j ect i o n s  a n d  

C l i n i ca l  Exa m i n at i o n  

M O D I F I C A T I O N S  A N D  E Q U I P M E N T  

F O R  I N J E C T I O N  

For this purpose 3 factors are' essential :  ( 1 )  
maximum standard of sterility of equipment in 
all conditions; (2) rigidity of the equipment on 
rough roads ; and (3) privacy for the patient 

receiving an intramuscular injection . 

For 8 months of the year the air III this 
Pro.vince is heavily dust- laden . Against this 

constant enemy, equipment must be her

metically sealed, lids must fit perfectly, drums 

must be carefully anchored on their base , and 

everything must be as far off the floor as i s  
practicable . Figures 1 ,  3 ,  4 ,  5 and , 6 sho'w the 
bas ic  arrangement . 

If the spare wheel must be carried within the 
vehicle, it should be completely covered with 
l ined canvas, and both wheel and canvas must 
be periodically washed with soap and water . 
The 3 sterile drums w;thin the metal cabinet are 
23 cm in diameter, sit firmly in ,a wooden base , 
and can be fully opened within the cabinet . The 
lid of the cabinet is  lowered to form a work 

table for the medical assistant; "formica" 
surfacing of the l id would be an advantage . 
Used syr i nges are stowed i n  a plasti c box ; 

syringe-holding forceps and dressing forceps are 
immersed in an anti septic solution in a covered 
plastic container. 

FIG . 3 
Interior view of vehicle modifications for inj ection 
purposes, Adequate room is needed inside the cabinet 
for ful l  opening of the drum lids. ( The upper 2 drums 
are not n ormally carried and were photographed for 

demonstration purposes only. ) 
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The 3 sterile drums contain respectively : 
( 1 )  30 X 5-ml syringes in steril iz ing envelopes , 
and needles, at least 5 per syringe, in one 
envelope plainly marked; ( 2 )  cleansing swabs; 
and (3) a 23-cm kidney-dish to receive the 
syri nge in use . This should suffi ce for a minimum 

FIG . 4 
Interior modifications for inj ection p urposes; the 
cabinet, with lid l owered to form a working surface .  
Glaqq (not  disposable)  syringes are normal ly  used . 
Adequate room is needed inside the cabinet for full 
opening of the drum lids. (The upper 2 drums are not 
normal ly carried and were photographed for demon -

stration purposes only. ) 

Injection cabinet Injectors seat 

of 1 25 inj ections, with a change of syringe after 
5 or 6 consecutive injections at the same treat
ment point . 

The depot sulphone used is "Sulfone UCB" 
(Brussels ) and contains 250 mg per ml,  made up 
with sodium carboxymethyl-cellulose, sodium 
ethyl-mercuri-thiosali cylate and glycerin .  Filler 
needles of a larger gauge are advised as the 
solution may be turgid. Thorough cleansing 
of the rubber sealing is even more i mportant 
than usual . Four-weekly injections are given 
intramuscularly into alternate buttocks, the 
patient sitting on a small stool with his back to 
the in jector and in complete privacy within the 
vehicle . Sitting is considered an added advan
tage, since in this position "it is quite impossible 
to strike the sciatic nerve" (Cochrane,  1 964 ) .  

Once patients are familiar with the routine 
after their initial n,ttendance, the time per 
inj ection can be reduced to a very few minutes . 
The auxi liary helper keeps a close watch on the 
register, supervises the stream of patients , and 
a,dvises the injector on any recorded change in 
treatment . The date of the team's next visit i s  
explained to  the patients verbal ly and also 
recorded for each patient . 

]o4----- 2·0m ---� 

FIG . 5 

Side-view diagram of the injection vehicle with canvas screen for c l inical examinations erected and secured to a tree. 
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P O R T A B L E  S C R E E N  F O R  C L I N I C A L  

E X A M I N A T I O N S  

Since treatment i s  only a n  adjunct t o  control, 
the review ( re - assessment ) of cases ( clinically 
and bacteriologically ) is carried out at treatment 
points with the aid of a portable canvas screen 
(Fig . 2 ) .  These reviews should be carried out 
by the medical assistant who has dispensed 
treatment to the patient over the previous 6 or 
9 months , and time for them should be allowed 
in the 28-day time-table of work . The screen is 
also of value in village and school examinations . 
The canvas is of medium thick quality, measures 
approximately 4 by 1 . 1 5  metres, and has 
2 .5  cm brass rings at all corners and at appro
priate intervals along its edges . Strips of old 
motor- car inner-tube are useful for attaching 
the screen to trees . Bacteriologi cal examinations 
can be carried out w ithin the privacy of the 
vehicle, as can also clinical examination of the 
lower part of the body if the patient feels the 
privacy of the screen is not enough . 

When the examination is being carried out 
the contacts of infectious patients should, 
ideally, be seen at the same time, and very 
much greater emphasis on this method of case
finding is now being given in the Eastern 
Province . 

The current cost of this screen in Zambia is 
about £11 (11 pounds sterling) ,  but this is 
considered unreasonably high ; elsewhere it  
might be purchased for about half this  price. 

D I S C U S S I O N  

Some practical details of this first year of work 

in the Eastern Province of Zambia are presented 
(at what may seem a very early stage) because 
the methods used appear, so far ,  to be both 
successful and economical . Discussions are now 
in progress on extending the work into another 

province (Luapula ) ,  and it may be that the 

modifications described here could have appli 

cation in other countries where leprosy pre

valence and the terrain are similar. 

Vehi cle modification as demonstrated in the 

accompanying figurc3 is ah'eady under revie,ion 

for the use of a third team . However , with the 
available local resources only , it is difficult to 
produce the standard of equipment needed for 
work of this kind . Inside the vehicle, the exact 
disposition of the equipment in inches and 

centimetres is important, as is  also the sealing of 
all containers and the provision of efficient 

devices for opening and closing them dozens of 

times during a hot and tiring day's work . 

To those who believe that out-pa,tient treat
ment with tablets has its limitat ions, and with 
the possibility of DADDS becoming avai lable 
in the future, safe and efficient techniques for 
"mobile" injection therapy under rural con
ditions may become more important . It is hoped 
that thi s paper may lead to the development of a 
perfected built-in assembly based on the proto
type described. 

Driver Spare wheel 
( covered ) 

?assenger sects Rea r door ( opaque glass ) 

Rubber tension str ip 

Tree 

Cab inet Lid lowered Injectors seat 
( 75 x 35 x 3 5 cm )  

Fw_ 6 

Plan of the inj ection vehicle, showing clinical examination screen in place, and position of interior eq Ll ipment. 
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S U M M A R Y  

A procedure for the installation i n  Landrovers on  
mobile treatment circuits is  described, w ith 
reference to populat ion density, terrain ,  pat ient 
yield, attendance rates, and the best economic 
use of time and personnel . 

This scheme in the Eastern Province of 
Zambia is a j oint, co-operative one between 
the Zambian Department of Health and the 
British Leprosy Relief Association in London . 
As the first year of work has developed, modi
fications to the Landrovers have been necessary 
for the giving of injections inside the vehicle; 
these are described in some detail ,  as is  also the 
use of a canvas screen for carrying out clin ical 
examinat ions in reasonable privacy . 

There is a need for a strong , practical built - in 
unit for g iving drugs by injection,  bearing in 
mind the rural circumstances described. If 
DADDS comes i nto general use, this need 
could be even more important. The hope is 

expressed that the prototype used in this 
scheme may lead to the production of a perfected, 
built-in unit for "mobile" in jection purposes . 
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I wish to record that the oJ'ganization and 
method" now in practi ce in the scheme in 
Zambia have developed from previous ex
perience with the inauguration of the L EPRA 
Control Scheme in Southern Malawi , 1965 - 7 .  
Indeed, the whole idea of  this modification for 
mobi le control in Zambia derives directly from 
LEPRA's work in Malaw i .  
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I N T R O D U C T I O N  

In 1 967 a leprologist from the World Health 
Organization (WHO) visited Zambia and under
took a comprehensive tour of over 9000 miles in 
order to examine and assess the leprosy services 
generally, and advise on future development . 
While acknowledging excellent work in some 
parts of the country, his report (Papinutto, 
1 968)  rightly drew attention to an over
dependence and emphasis on no fewer than 
27 leprosaria ,  and to a general weakness in 
out-patient services . 

By good fortune ,  the neighbouring country of 
Malawi had already established, through the 
British Leprosy Relief Association (LEPRA) in 
London, its own Leprosy Control Scheme ( see 
Molesworth, 1 969 ) .  One of us (CM) was able to 
visit this area in late 1967 with a view to 
deciding if the scheme could be modified for use 
in Zambia, either as a demonstration or pilot 
proj ect or as a practical and economic method of 
leprosy control . Its introduction into Zambia 
has proved possible . The present paper describes 
the first year of operation, with emphasis on the 
improvement in attendance rates and the 
remarkable clarification of facts and statistics 
which has resulted. 

*Receivecl for publication 8 December, 1 969 .  
tPresent address : Appltree Cottage, Mallin's Lane, 

Longcot, nr.  Faringdon, Berks. 
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C H O I C E  O F  P R O J E C T  A R E A 

Zambia covers over 290,586 sq. miles (over 
780 ,000 sq.  km) and has a total population of 
just under 4 million . Apart from the Luapula 
Valley in the north , few areas have a regular 
"mobile" visiting system for out-patient control 
and supervision , and any one of the 8 provinces 
could have been chosen with benefit to some of 
the 1 5 ,000 leprosy out-patients already register
ed in this country. 

However, the Eastern Province was chosen 
for a number of reasons , of which the chief were : 
( 1 )  an excellent tarr ed road was nearing com
pletion and ran the whole length of the Province; 
(2) there was no petrol rationing in the Eastern 
Prov ince at that time; ( 3 )  there was no overall 
Government control of leprosy and no developed 
out-patient supervision ; (4) there w as an 
excellent Mission leprosarium near the Pro
vincial centre, with trained staff and a visiting 
surgeon highly skilled in reconstructive surgery; 
and (5 )  it was though likely that "routine" 
statistical reports and notifications from this 
area did not accurately reveal the true leprosy 
control situation. 

O R G A N I Z A T I O N  A N D  M ET H O D S  

I n  June, 1 968,  LEPRA provided the services 
of an experienced leprosy control officer 
(A .H. D . ) ,  who had the great advantage of 
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having helped with the initial planning of 
treatment circuits in the LEPRA Project in 
Malawi . His posting to Zambia was accepted on 
the understanding that this country would 
provide : ( a )  Zambian medical assistants pre
pared to learn and eventually take over the 
major part of the work; and (b )  petrol for and 
maintenance of all vehicles supplied by LEPRA. 

The Eastern Province covers 26,682 sq. miles 
(68 ,000 sq. km ) ,  of which Chipata has 7 11 4 ,  
Petauke 7333 ,  and Lundazi 12 ,235 . A full 
examination was made of the 2 most southerly 
districts, Chipata and Petauke, in order to 
determine as far as was possible the village 
density, quality of roads, and the numbers of 
leprosy patients ah eady recorded at fixed 
treatment centres . 

The planning and organization of treatment 
circuits at this stage is of fundamental im
portance to the success or failure of the project, 
and a separate paper in this issue (Drake, 1 970)  
gives details of this  (see p .  1 07 ) .  Briefly, the 
Landrovers with their teams are based on either 
the Provincial centre or one of the district 
centres and make frequent, regular and closely
timed circuits of the whole area under control . 
The scheme started with leprosy patients 
already registered at fix cd Government or 
Mission centres. They were systematically trans
ferred to treatment points which were either 
in their village 01 very much nearer to it than 

. the previous treatment centre . At the same 
time,  new patients presenting spontaneously , or 
bei ng referred , were registered and started on 
treatment . 

Towards the end of 1 968, 2 L androvers were 
already at work on treatment runs and 664 

patients had been transferred to "mobile" 
control . By August , 1 969, 3 Landrovers were in 
full operation and 1 093 patin ts were registered, 
with attendance rates of nearly 85 % coming for 
treatment and 77 % for patients under review 
only-higher figures than had ever been known 
before in this or other Zambian provinces. 

P E R S O N N E L 

Before this scheme was envisaged, 9 Zambian 
medical assistants were sent to the All-Africa 
Leprosy and Rehabilitation Training Centre in  
Addis Ababa for an iutensive course in rural 
area supervision of leprosy. All successfully 
completed the course and returned to Zambia 
to take up positions of responsibil ity . Two were 
assigned to this project, and have very largely 
taken over control of their respective areas . 
Each Landrover carries a j unior grade of worker 
(Tu berculosis jLeprosy Preventive Assistant) to 
help with records and handling of patients . 

For the third district another medical assistant 
with good local experience of leprosy has j oined 
the scheme, and this probably completes the 
present staff needs-a remarkably small and 
economic group for the care of well over 1000 
patients in such an area . 

S T A T I S T I C S  

Table 1 shows the situation before patients were 
allocated to our mobile treatment circuits . 
(These figures were finally brought together 
towards the end of 1 968 . )  Those for district 
No . 3 (Lundazi )  were collected on a small 
number of visits and are given with con
siderable "benefit of the doubt" ;  the real 
attendance rates are almost certainly not as 
good as those expressed in this table . 

TABLE 
Total number of patients and attendances in Eastern Province prior to transfer to mobile treatment 
circuits , as at December, 1 96 8 .  ( "Regular " attendance is taken to mean attendance on 75 % or more of 

possible occasions , and "out of control " to mean absent (or lost sight of ) for 2 years or more. ) 

Dist1'ict No. of fixed Total leprosy No. % No. % No.  % 
cent1'es treating cases originally attending attending , not attending at all 

leprosy registe1'ed regularly irregularly ( "out of control" )  

( 1 )  Chipata 22 806 339 42 467 58  236 29 
( 2 )  Petauke 1 5  239 1 00 42 1 39 58 84 35 

( 3 )  Lundazi 1 7  2 1 2  1 23 58 89 42 66 3 1  
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Table 2 shows the latest position as clarified 
by the j oint scheme, approximately one year 
after inauguration, that is as at August, 1 969 .  
The higher total presented to us at  the outset 
( 1 257 as in Table 1 )  is due to the fact that we are 
still unable to trace over 200 names. However, 
many of these patients are believed to be dead 
or to have left the country, or the figures may 
represent double (or even treble ) entries for one 
patient . 

TABLE 2 

Figures as at August , 1 9 6 9 ,  approximately one 
year after the beginning of the joint GRZ - L EPRA 
scheme , showing numbers and percentages of 
patients on treatment or review , and attendance 

rates . 

Total no. oj patients ,·egiste,·ed on GRZ·LEPRA Mobile 
circuits - 1093 

Of  these 

No. % 
On active treatment 960 88 
On review only 1 33  1 2  
Combined total of patients attending 

regularly 95 1 87  
Therefore, total not  attending 

regularly 1 42 1 3  

T R EA T M E N T  

Treatment was started with dapsone tablets, 
using both 100 and 25 mg strengths . The maxi
mum dose for any adult was 200 mg weekly, and 
this has now become standard practice through
out Zambia. 

In the early stages of the scheme we contacted 
every patient once every 2 weeks .  A dose was 
given with a drink of water , under direct 
supervision, and the following week 's  dose was 
handed to the patient in a plastic container, with 
careful instructions.  This produced excellent 
contact with the people , gained their confidence, 
and resulted in attendance rates which were 
remarkably high.  

However, it was felt that the second week 's 
dose might not be taken by the patient, or taken 
at the wrong time . Commercially prepared 
reagent strips containing the usual para
dimethylaminobenzaldehyde solution were tried 
out on several hundred leprosy patients in other 

provinces who were taking dapsone under 
direct supervision as in-patients .  The strips 
were found to be of no value whatever; the 
stated colour change did not occur with the 
dapsone dosage being used, or was so slight that 
it could not be clearly distinguished from the 
original light yell ow of the paper. This failure , 
and the appearance of "deputies" sent to collect 
dapsone on behalf of a patient, especially if they 
were children, acted as a warning . 

In early 1 969 it was decided to make plans for 
the conversion of a Landrover for the giving of 
dapsone intramuscularly . This received further 
impetus from the preliminary reports of the use 
of DADDS, a development which it was 
thought might have important applications in 
Zambia and elsewhere . There is in fact no  clear 
evidence that dapsone is sold or otherwise 
misused in Zambia, but this possibility, together 
with wrong dosage by the patient , wrong timing 
and malabsorption of the drug are ruled out 
by use of the intramuscular route . It does raise 
some difficulties, however, and these are dis
cussed in the accompanying paper by Mr. 
Drake, in which the practical details of Land
rover modification for giving drugs by injection 
are described . 

C L O S U R E  O F  L E P R O S A R I A  

I n  1 968,  one o f  the 3 Mission leprosaria i n  the 
Province was closed down . This was m ade 
possible by a number of factors, these including 
a great improvement in staffing and accom
modation at what is now the remaining lepro
sarium for the Province, together with a very 
activ e programme against ulceration, with 
reconstructive surgery for selected cases. How
ever, another very important factor was the 
out-patient service provided by GRZ- LEPRA 
for patients whose nearest treatment point 
would otherwise have been too far from their 
village. 

In mid- 1 969 a second leprosarium was closed, 
and in this case the decisive factor was un
doubtedly the provision by us of satisfactory 
out-patient treatment or supervision. Apart 
from the psychological trauma and disruption 
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of fam i ly l i fe and wage· earning which adm ission 
to a leprosarium involves , it is known to cost 
1 0  times as much as out-patient treatment . 
Even in this short period, the saving to Mission 
and Government must already have been 
significltnt . 

The remaining leprosarium in the Province is 
now increasingly orientated towards the ad
mission of the "problem" case , together with 
offering vocational guidance, education in 
anaesthetic problems ,  reconstructive surgery, 
teaching, and the provir;ion of suitable footwear . 
Three years ago , this leprosarium had over 
1 60 p2.tients with ul cer problems ,  whereas today 
there are only 16 such cases ; it is in fact becoming 
difficult to find tYVical perforating u lcers for 
teaching purposes . 

C A S E- F I N D I N G 

The WHO ( 1 966) est imate for leprosy preva
lence in Zambia was between 1 and 4.9 per 1000 
of the population, and the likely figure for the 
Eastern Province is  certainly not greater than 
this .  Indeed, on the evidence so far,  the 
prevalence in this area must be classed as low, 
and accordingly even m ore emphasis will now 
be given to the examination of contacts of 
infectious cases as the most likely productive 
group for case-finding . During the year, large 
numbers of schoolchildren and villagers have 
been examined; the figures for these, together 
with the numbers of confirmed cases presenting 
voluntarily at treatment points, are shown in 
Table 3 .  

I n  the year ending December, 1 967 ,  the 
Province notified 1 37 new cases of leprosy. In 
the first, somewhat tentative, year of the 

TABLE 3 

Case-finding ,  GRZ - LEPRA , August , 1 9 6 8 ,  to 
August , 1 96 9 ,  in schoolchildren, villagers , and 

patients presenting voluntarily . 

Group examined No. 

Schoolchildren 943 1 
Vil lage examinations 3 7 1 6  
Patients presenting 

voluntarily About 225 

Lep,·osy cases % 
found 

2 1  0 .2  
2 1  0 . 6  

148  

present scheme 1 90 cases have been notified, of 
whom no fewer than 148 of the patients r; re
sented themselves voluntari ly at treatment 
points for diagnosis and advice . 

H E A LT H  E D U C A T I O N  

Thousands o f  posters i n  the local dialect 
explaining the main signs of leprosy have been 
distributed, mainly to schools . The 1 6-mm 
colour and sound film by LEPRA entitled 
Out-pa,tien ts not Outcasts has been shown to 
thousands of schoolchi ldren,  accompanied by a 
talk and discussion by a leprosy officer . 

A short booklet , explaining in very simple 
terms the main facts about leprosy, has been 
written in the local dialect for the Adult 
Literacy Campaign, and 1 5 ,000 copies have been 
distributed in this Province through the Depart
ment of Community Development . Though 
unassessed as yet, this channel of communi
cation and health education in leprosy could 
prove of lasting value, for the booklet has been 
accepted as standard reading material for adult 
literacy classes in Zambia, and is being printed 
in all the other main Zambian dialects . 

R E - A S S E S S M E N T  O F  R E G I ST E R E D  C A S ES 

Only one of the 3 leprosaria in this Province had 
a programme of recall and re-assessment, and 
this was the one which now remains .  For the 
purposes of re-assessment , j ourneys from the 
village to the leprosarium and back of nearly 
400 miles (640 km) were not unusual . In 1 967 
alone, 77  patients travelled some 1 3 ,860 miles 
(22 ,000 km ) for this purpose . In contrast, 
by the end of 1 969 it is expected that GRZ
LEPRA will have reviewed and re-assessed 
about 1000 patients near their homes or in their 
villages at various points on the mobile treat
ment circuits. Comparison shows that at least 
twice the number of patients can be reviewed in 
this way at one-quarter of the cost in a given 
12 -month period. 

Bacteriological examination, as elsewhere in 
rural areas of leprosy control in Zambia, has 
never been a strong point in this Province . 
However, the vast majority of all patients so 
far registered have at some time or other had 
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slit-skin smears taken at a leprosarium, and a 
trained member of the team is now doing this 
working during treatment circuits and reviews . 
WHO standards for cl inical and bacter iological 
" inactivity" are being followed . 

D I S C U S S I O N  

T o  people working in  equatorial Africa and 
other hyperendemic areas, the figures presented 
in this paper will seem absurdly small . It is our 
belief, however , that big figures are not impor
tant in this context , and that what matters is  
the method of approach and whether or not it  
works . 

These first-year impressions are presented 
because the results so far seem both practical 
and economic . I n  addition,  the modifications 
used for a comparatively sparsely populated 
area could prove of importance if DADDS 
comes into general usc . It is conceivable that 
the most effective and economical way of en
suring that antileprosy treatment is taken 
"early, regularly and for long enough" might 
be the i nject ion of a correct dose of very long
acting dapsone into each patient intra
muscularly . For in an area of the k i nd here 
described, with difficult roads and a hazardons 
wet season, there are serious l imitations to the 
frequent supervision of oral treatment .  

Mobile leprosy control is  certainly not a new 
idea. Zambia has copied this scheme from the 
work of LEPRA in  Malawi (to whom very full 
acknowledgement is due ) and it is possible that 
they in turn had in mind the remarkable service 
in Ghana (Gold Coast ) from 1955 to 1 966.  In 
the early years of thi s  Ghana scheme, following 
a welcome delivery of 1 4  Landrovers from 
UNICEF, about 36 000 patients were receiving 
satisfactory out-patient treatment with dapsone 
(McElvie, personal communication) .  J-arison 
( 1 968)  has drawn attention to the use of mobile 
teams in equatotial Africa and Madagascar in 
bringing treatment to 1 50 ,000 leprosy paticnts 
" who had hitherto not been included in any 
census or been under medical supervision of any 
kind-for fear of being shut up in leprosy 
hosp itals" . 

Prel iminary discussions are already well 
advanced for expansion  of the present pattern 
of work into another province of Zambia .  Mean
while in the Eastern Province serious thought 

is being given to the complete integration of the 
work into the general health services before the 

end of the third year of operation .  Before the 

end of the second year it should be possible to 
reach a decision about the size of the leprosy 
problem generally and the likely prevalence of 

the disease , based on known registered cases, 

examination of contacts , and school and vi l lage 

examinations . 

The absence of any initial investigation i nto 
individual and community att i tudes to leprosy 
is in retrospect considered to have been a basic 
error . Little is known of this aspect of leprosy 
-work in Zambia, and an enquiry lasting 6 to 1 2  
months b y  a n  experienced officer would not 
only have made the pathway easier for this 
control scheme, but would also have given 
valuable information in the matter of case
finding . Even at this stage, however, an appli 
cation has been made for a health educationalist 
to undertake this work and also to examine the 
next province under consideration . The third 
ycar of "handing back" leprosy control to the 
general services may well be the most difficult, 
but could be greatly helped by bas ic  i nformation 
o n  attitudes to leprosy combined with a health
education programme aimed at the general 
publ ic ,  schools, political organizat ions, and the 
medical staff who will be re-involved with this 
work . 

At the outset of this scheme it was not known 

how LEPRA might best contribute to leprosy 
control in the area chosen. The Association has 
of course provided not only 3 Landrovers , but 
also the serv ices and salary of an experienced 
leprosy control officer . Apart from these con
siderable g ifts the scheme, after one year of 
opcration, appears to contribute mainly as 
follows : ( 1 )  a clear demonstration of how the 
work should be done; (2 )  a great improvement 
in facts, figures ,  statistics, reports; ( 3 )  a great 
saving in money, as compared w ith the con
ventional leprosarium approach ; (4) the pro-
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duction of high attendance rates due to close 
and repeated contact with the patients ; and 
(5) a medium of great potential value for health 
education. 

Finally, the experience gained with the 
modification of Landrovers for giving intra
muscular inj ection and for "mobile" re-assess
ments may prove to have useful application 
elsewhere . 

S U M M A R Y 

The first year of a leprosy control project in the 
Eastern Province of Zambia is described . 

This project is a co-operative one between the 
Department of Health in Zambia and the 
British Leprosy Relief Association in London, 
and is modelled on the latter ' s  LEPRA Control 
Project in Malawi . 

One year after the start of the j oint project, 
2 out of 3 leprosaria in the Province have been 
closed, attendance rates · have improved very 
greatly, and remarkable changes in statistical 
information have been revealed . 

Experience has been gained in the practical 
details of Landrover modification for intra
muscular injection of dapsone, and it i s  thought 
that this might have wider application if 
DADDS lives up to its present expectations . 

As the second year of the work proceeds , 
plans are being made to extend the work into 
another Province (Luapula ) .  Meanwhile, careful 
thought is bci ng given to 2 aspects of the work : 

(a )  an estimate of the leprosy prevalence i n  the 
Province and a further definition of the overall 
size of the leprosy problem ; and (b )  the total 
re- integration of leprosy control into the 
general medical services before the end of the 
third year of operation.  
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L e p ro sy 
. 
I n  B u r m a  

TIN SHWE 

Medical Team Leader, Yame Thin District , Burma Leprosy Campaign 

A brief history of the spread of leprosy into B urma is o l l t l ined and the present 
prevalence of the disease is discussed. In addition, a short epidemiology of the disease, 
the Leprosy Control Project in Burma, and the present role of l eprosy colonies and 

institutions in Burma are pre3ented . 

S P R E A D  O F  L E P R O S Y  

No definite records exist regarding the ongm 
and spread of leprosy in Burma, although there 
are indications that the disease may have been 
imported from India and China . During the 
past 900 years the Chinese have invaded 
Burma more than once and many Chinese 
remained in Burma. More recently, merchants 
from India have visited Burma for purposes of 
trade . Both Chinese and Indians live generally 
in the larger towns of Burma. Hence, leprosy 
has been more prevalent near the old Burmese 
capital towns . 

Mter the first Anglo-Burmese war ( 1 826 )  
British traders established themselves in  the 
coast areas and began exporting rice to the 
West . After the second Anglo-Burmese war 
( 1 852)  and the opening of the Suez Canal ( 1 868)  
there was a great increase in the .amount of rice 
exported, and this crop depended for its cul
tivation on an influx of people from upper to 
lower Burma. Many Indians also came to 
Burma and their numbers doubtless included 
some with leprosy . Thus leprosy, which had 
hitherto been localized to the larger towns, 
began to spread into the villages. 

The second large migration of Burmese took 
place during the Second World War ( 1 94 1 -45 ) .  
This time the direction o f  movement was from 
lower Burma to upper Burma. 

The third migration occurred immediately 
after the war, because of the unsettled state of 
the outlying areas ; the movement was therefore 
from rUTal to urban areas, in other words 

* Received for publica tion February, 1 970.  
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from areas relatively free of leprosy to areas 
where leprosy was ah'eady present . These 
successive migrations have had their influence 
on the spread of leprosy in the country (Dr. 
Kyaw Lwin, personal communication) .  

P R E V A L E N C E  

The earliest records o f  leprosy a s  derived from 
census reports indicate that the prevalence of 
the disease in lower Burma in 1 867-72 was 
1 . 1 6  per 1000, in 188 1  it was 0 .69 ,  and in 
1 89 1 ,  0 .63 per 1000 . According to the 1 9 3 1  
census there were 1 1 ,000 cases o f  leprosy in the 
whole country. 

Leprosy surveys carried out between 1 932 and 
1 94 1  in 9 districts of Burma, indicated an 
average prevalence of 1 7 .4 per 1000 of the 
population ( Dharmendra, 1 953 ) .  

In 1 95 1 ,  Dr .  Dharmendra (WHO consultant) 
estimated the prevalence of leprosy over the 
whole of Burma to be about 5 per 1000, or 
about 1 00,000 cases for the whole country . In 
1 953,  a WHO survey team (WHO, 1 957 ) 
estimated the leprosy prevalence in hyper
endemic areas in Shwe Bo and Myin  Gyan 
districts in Central Burma, as 25 per 1000 
(equivalent to 59 1 ,600 in a population of 
23 ,664,000 )-but this was an overestimate . 

The Burma Leprosy Campaign ,  begun i n  
1 952, registered a n  increasing nUll ber o f  patients , 
and in 1 969, the total number registered 'was 
209 ,706. The Campaign had now covered most 
of Burma. The probable prevalence of leprosy 
throughout the country is in the region of 
10 per 1000, or 250,000 cases i n  all . (Estimate 
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of the Directorate of Health Services, Union of 
Burma. ) These figures from Burma are indeed 
high when compared with neighbouring countries 
such as Ceylon ( 1 963)  0 .97 per 1000, Pakistan 
( 1 963 ) 2 .23 ,  China Mainland ( 1 960 ) 3 .42 , India 
( 1 962)  5 .56 ,  Thailand ( 1 963)  6 .94, and Nepal 
( 1 962)  7 .8 per 1000. 

D I ST R I B U T I O N  

No part o f  the country is free from the disease, 
but its distribution is not uniform . The dry zone 
of Central Burma with an annual rainfall of 
below 4in . ( 1Ocm ) has the highest prevalence 
rate (up to 40 to 50 per 1000 ) .  The coastal areas 
(Arakan Division , the lower part of Tenesseram 
Division) and the Chin Special Division (the 
hilly area bordering on India) have low rates, 
less than 5 per 1000 . The remaining areas 
(Shan States, Irrawaddy Division, and areas 
outside the dry zone ) have moderate rates. 

The proportion of patients with lepromatous 
leprosy is approximately 25 % in Burma, a 
figure comparable with that found in other 
Mongolian races , but distinctly higher than that 
in India (20 % )  or Africa (6 to 1 0 % ) .  

F R EQ U E N C Y O F  D I S A B I L I T I ES 

There is a high incidence of disability among 
leprosy patients in Burma, with rates of 44 .66 
and 52.72 % in the Shwe Bo and Myin Gyan 
Districts respectively, compared with a rate of 
23 .4% in Northern Nigeria .  The figure for 
Burma, however , may be related both to the 
type of leprosy and the size of the untreated 
backlog of leprosy sufferers . 

L E P RO S Y  C O N T R O L  P R O J E C T  O F  B U R M A  

Before World War II there was only one leprosy 
officer in the Department of Health and he was 
responsible for the leprosy campaign in the whole 
of the country. After the war, in 1 95 1 ,  assistance 
from the United Nations was forthcoming . 
Dr. Dharmendra visited Burma as consultant 
for the WHO, and as a result , the Burmese 
Government made plans to begin leprosy 
control, which was inaugurated the following 
year with the help of WHO . 

Leprosy in BUl'ma 1 23 

In 1 952-3 The Central Leprosy Institute 
(known as the "Special Skin Clinic" ) was 
established in Rangoon near Rangoon General 
Hospital, and at once instituted courses of 
training for medical and paramedical workers . 
In 1 953 a Government Leprosy Sanatorium 
with accommodation for 450 patients was in
augurated at Htauk Kyant. In 1 957-8 ,  with the 
co-operation of WHO and UNICEF, an inten
sive programme for the control of leprosy was 
drawn up and implemented initially in pilot 
areas in the states of Shwe Bo, Myin Gyan, and 
Shan. On the basis of the experience gained in 
these pilot areas, the programme for leprosy 
control has been expanded to other hyper
endemic areas . Apart from the actual treatment 
of leprosy patients, sources of contagion are 
traced. In the Magwe pilot area, the team 
leader (who is a medical officer) has charge of 
1 8 ,000 patients; he is assisted by 3 inspectors, 
one assistant inspector, and 51 j unior leprosy 
workers, and has at his disposal 4 j eeps , 5 motor 
cycles, and 48 bicycles . 

From 1 956 onwards, UNICEF has helped the 
leprosy campaign with equipment and transport. 
In 1 964-5 the following 3 organizations assisted 
the Burma Leprosy Control Programme by 
contributing $ 150,000 (U.S . )  through WHO to 
pay for additional staff over a period of 5 years, 
namely: ( 1 )  International Committee for Assist
ance to Leprosy of the Order of Malta, (2 )  Com
mittee of Emmaus Suisse (Switzerland) ,  and 
(3) Deutsches Hilfswerk (Germany) .  A 5-year 
programme ( 1 963-8)  was drawn up for leprosy 
control throughout the country. 

In July, 1966,  the Burmese Government 
established 2 leprosy hospitals (after national
izing leprosy asylums in Rangoon and Mandalay) 
to serve as the main centres of the campaign .  

The leprosy control work i n  Burma, which 
has now been expanded to 34 project areas 
covering almost the whole of Burma, is under 
the Assistant Director of Health Services, 
Rangoon. The main objects of these field units 
are to discover new cases of leprosy and to 
provide regular treatment for all registered 
patients either through leprosy clinics or by 
house-to-house visits . 
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By March , 1 968,  1 8 1 ,524 leprosy patients had 
been registered, of whom 1 72 ,6 1 6  (or 7 6 %  of 
the then estimated total number of patients in 
Burma) were under regular treatment; 85 % of 
them are in the rural areas, where the bulk of 
the population lives (see Fig . 1 ) . 

L E P R O S Y  C O LO N I ES A N D  I N S T I T U T I O N S  

I N  B U R M A  

Before World War II 
Mter the annexation of Burma by the 

British Government in 1 885 the missionaries 
also came along with the new government 
officials . The R oman Catholic Mission estab
lished 4 large asylums for leprosy patients and 
the Mission to Lepers (International and Inter
denominational) established a further 3. In 
1930 the Government appointed one special 
leprosy officer for Burma. He was sent for 
training under Dr. Ernest Muir at the Calcutta 
School of Hygiene and Tropical Medicine . In 
those days " isolation of infected lepers" was the 
only measure advocated to all leprosy workers 
to check the spread of the disease . On his 
return from Calcutta the leprosy officer or
ganized the establishment of leprosy colonies in 
various districts of Burma. In order to establish 
these colonies the Burma branch of the then 
British Empire Leprosy Relief Association (now 
LEPRA) gave a cash grant of Rs 500 initially 
and subsequently an offer of one rupee per head 
per month .  This kind of financial help stimulated 
the formation in many localities of District 
Leprosy Relief Associations and led eventually 
to the establishment of leprosy colonies in 
9 districts . 

Aftej' World War II 
After the war 6 large leprosy colonies belong

ing to the missionaries were re-established as 
soon as possible .  The Baptist Mission modern
ized their colonies to form 2 leprosy homes and 
hospitals . Similarly the voluntary associations 
had also re-established 17 smaller colonies for 
leprosy patients . The Government also estab
lished a leprosy sanatorium near Rangoon (see 
Fig. 2 ) .  

I n  1 963 the total number of patients living 
in leprosy colonies from all over Burma was 
368 1 ,  which constitute only 1 .5 %  of all the 
known patients in the country . Keeping this 
small percentage of leprosy patients in colonies 
will have no significant effect on the control of 
leprosy and at the same time it is a big burden 
on the Government . Moreover, many of the 
patients in these colonies later lost contact with 
their families and friends and became per
manent dependants of the colonies, thus creating 
further social and other rehabilitation problems . 

Realizing the innate difficulties and draw
backs the Government therefore decided to limit 
the admission of new patients into these 
colonies from the year 1 963 .  On 22 July the 
Government nationalized the leprosy asylums 
at Rangoon and Mandalay and established 
2 leprosy hospitals , which are now serving as 
research and training centres for the Burma 
Leprosy Campaign .  
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A b stracts 

The fol lowing abstract is reprinted, with permission , 
from 'l',·op. Dis. Bull . ,  1 970,  6 7 ,  1 :  

I .  Thalidomide in the treatment of lepra re 
actions , by P. LA ROSA and A .  CASCIANO . Min 
e.·va Denn . ,  1 96 8 ,  43,  1 66 .  English summary. 

The authors from Messina treated 1 5  patients suffering 
from leprosy by thalidomide. Six patients had the 
lepromatous form , 7 the intermediate form, and 2 the 
tuberc uloid form . The dose of thalidomide used was 
300 mg jday, 2 tablets of 50 mg being given every 
8 hours for a period which depended on the regre.3sion · 
( or not) of the lepra reactions, but  was usually from a 
few days to a week. No other drugs were given during 
the thalidomide treatment.  When there was repression 
of the lepra reactions the dose was reduced progressi vely 
to 50 mg jday and continued for up to 30 days, Imt in 
the cases where there was no repression of the lepra 
reaction� after 8 days, the thalidomide treatment was 
suspended . 

The results were: lepromatoLis form, 6 patients 
treated , 3 excellent, 1 moderate, 2 failures; inter. 
mediate form , 7 patients treated, 3 excellent, 2 
moderate, 2 fai lures; tuberculoid form, 2 patients 
treated, both showed moderate improvement .  The 
effects of the drug were usually seen after 24 hours and 
became more evident in the days following. Side·effects 
noted were asthenia, loss of appetite, and somnolence 
but these lessened with the improvement in the 
clinical condition and ceased with the reduction in 
dosage. No changes caused by the drug were seen after 
the usual laboratory tests on blood, l iver function or 
urine. The authors state that although only a few 
patients were treated and the results favourable in 
only abou t  50% the drug would appeal' at present to 
be the treatment of election in lepra reactions . 

W. K. Dunscombe .  

T h e  fol lowing 4 abstracts are reprinted, with permission, 
from T1'Op. Dis. Bull . ,  1 970, 67 , 2 :  

2 .  Immunologic reactivity in patients with 
leprosy, by .T . N. S HEAGREN ,  J .  B .  BLOCK, J .  
R .  TRAUTMANand S .  M .  WOLFE . Ann. Intern . 
Med. 1 96 9 ,  70,  295.  

Alterations in some aspects of immunologic reactivity 
in a group of ( 3 8 )  patients with �eprosy were found 
primarily in patients with the lepromatous form of the 
disease ( 3 2 ) .  Such patients had impaired lymphocyte 
transformation to streptolysin 0 antigen . The ability 
to form circulating antibodies was preserved . Levels of 
IgG and IgA immtmoglobulins were increased in 
lepromatous disease while IgM levels were normal in all 
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groups. The concentration of serum complement was 
normal in all  patients with uncomplicating disease but 
was elevated in those l epromatous patients suffering 
erythema nodosum leprosum (ENL ) reactions or 
amyloid()sis . Reticuloendothel ial system phagocytic 
function was increased in patients with lepromatous 
leprosy and especial ly in those with E N L  reactions. 

3 .  Secondary amyloidosis in leprosy ,  by .T . C .  

SACHDEX, D .  PURY and S .  BANSAL. Lep,'.  Indin , 
1 96 9 , 4 1 , 7 3 .  

Three cases o f  amyloidosis secondary to lepromatous 
leprosy have been reported . Two patients developed 
nephrotic syndrome and the third renal fail u re due to 
amyloid deposits in kidney. The definite diagnosis of 
renal amyloidosis was established by positive renal 
biop�y. Although amyloidosis has been regarded as 
rare in lepromatous patients in India, yet we should 
be on the look-out for this complication. The efforts 
may prove rewarding in an occasional patient.  

4 .  Hyperreflexia and spastic paralysis among 
New Caledonian leprosy patients , by J. A .  
BRO D Y ,  Y .  YASE , G .  CHl�MIEl� and Y.  PHILIPPE . 
Am. J. 'i'rap. Med. Hyg. ,  ] 9 6 9 ,  1 8 , J 32 .  

The authors confirm the findings of Desmoulins and 
Zeldine ( Trop. Dis. Bull . ,  1 969,  66, abstract 2 1 3 ) ,  who 
reported spastic paralysis of upper neurone type 
confined to patients with leprosy in New Caledonia 
who had beer, treated with sulphones. Complete 
neurological investigations of patients with leprosy 
with suggestive symptoms revealed 1 8  suffering from 
frank spasticity, mainly of the l ower limbs . Further 
p.nquiry among the remaining in·patients with leprosy 
disclosed that 10 out of 41 Melanesians examined ( o u t  
of a t()tai o f  99 ) ,  and 5 out o f  1 0  Europeans examined 
( out of 48 ) had pathologically hyperactive reflexes in 
the upper extremities. ( It  is noteworthy that the 
prevalence rates of I.eprosy are said to be approximately 
equal in the Melanesian and the E uropean population . )  
N o  caRe o f  spasticity was discovered among 23  patients 
with tuberculosis, and none has been reported from the 
l argest hospital complex in New Caledonia. 

The authors compared this syndrome with cases of 
spasticity reported among malnourished populations 
and war prisoners, and consider that it appears to be 
more closely related to nutritional and toxic syndromes 
than to motor-neurone disease reported from other 
Pacific areas (or to a condition induced by a virus with 
a very long silent period ) .  It has not been recorded from 
countries where treatment of leprosy with sulphones 
has been widespread for years . 



( Perhaps a key sentence in this paper is the follow
ing: "The maj or industry on the island is nickel-mining; 
almost the entire population is engaged in some work 
related to this industry. "  It is not impossible that 
dapsone may potentiate or accelerate the known 
neurotoxic properties of nickel . )  

S.  G .  Browne. 

5 .  Histoid leprosy , by R .  E . MANSFIEL D .  A ,·ch . Path . , 
1 969 ,  87,  580 .  

This  is an account of 5 new cases of histoid leprosy . 
Points of interest are that all of the patients had a 
history of leprosy of at least 20 years duration, and that 
4 of the 5 had become resistant to  the drug with which 
they were being treated; bacilli were abundant and the 
lesions were rapidly growing. 

The pathology of histoid lesions has already been 
fully described by Wade ( T,·op . Dis. Bull . ,  1 964,  6 1 ,  
6 7 3 ) . The object of the present communication is to  
draw the  attention of general pathologists to the 
differential diagnosis of histoid leprosy and of dermato 
fibroma and similar skin tumours, which may also be  
found in patients with leprosy. 

D .  S .  Ridley . 

The following 4 abstracts are reprinted, with permission, 
from Trop. Dis. Bull . ,  1 970,  67 ,  3:  

6.  Pharmacodynamic effects of the diformyl 
derivative of diaminodiphenyl sulfone ( DDS ) ,  
by D . M .  AVIADO,  G .  MARROQUIN and S .  R .  S HORE . 

Int . J. Lepr . ,  1 968 ,  36 ,  432 .  

The antimalarial activity of the diformyl derivative 
(DFD) of dapsone ( DDS)  is presumably not due to 
cnnversion of the drug in vivo to  the parent substance, 
because it is more active,  and the experiments reported 
in this paper were aimed at confirming that the drug 
is not changed in vivo and at characterizing its phar
macological action . 

The intravenous LD50 of DFD in the anaesthetized 
cat was 255-350 mg /kg which compares with 55- 1 80 
mg /kg for DDS. In the anaesthetized dog, infused 
intramuscularly at the rate of 1 mg /kg /minute ,  it 
caused hypotension and increased pulmonary resistance.  

The blood levels after oral administration of DFD 
,md DDS to rabbits gave similar blood levels and as 
urinary excretion studies did not reveal any evidence of 
DFD being excreted more slowly than DDS, the high 
antimalarial activity of DFD reported earlier ( Trop . 
Dis. Bull . ,  1 968 ,  65 ,  abstract 493 ) cannot be explained 
by differences in rates of excretion. In immature rats, 
10 mg DDS per kg caused 1 9 % goitrogenic effect ,  as 
measured by increase in thyroids, whereas 1 00 mg 
DFD per kg had no similar effect. In rabbits there was 
no evidence of abnormal forms of haemoglobin being 
produced . 
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T h e  a uthors suggest that, i f  D F D  can be shown to 
have activity in mouse infectior<s with Mycobacte"ium 
leprae, it should be tried in human ir,fections . 

S. R. M .  Bushby. 

7. Chemotherapeutic trials in leprosy. 6. Pilot 
study of the riminophenazine detivative 
B 663 in low dosage ( 1 00 mg twice weekly ) in 
the treatment of lepromatous leprosy,  by 
M. F .  R .  WATERS . Int. J. Lep'· . ,  1 968 , 36, 39 1 .  

Clofazimine ( B  663,  Geigy) was given at a dose of 
10 0  mg twice weekly to 8 light-skinned patients with 
lepromatous leprosy, previously untreated. The Mor
phological Index fell from an average of 30 to 0 . 5 % 
in 4! months, and the clinical and histological improve
ment was similar to that of patients taking clofazimine 
at a dose of 300 mg daily, or dapsone in standard doses . 
Skin pigmentation developed more slowly and was less 
i l 1tense than in the case of patients taking higher doses 
nf clofazimine, and no diarrhoea occurred . 

The author discusses the difficulties of blind assess 
ment of patients taking a drug that produces changes 
in skin colour. 

( For Part 5,  see Trop. Dis. Bull . ,  1 9 6 8 ,  65,  abstract 
925 . ) 

S. G. Browne.  

8 .  Isolation o f  a strain o f  Mycobacterium leprae
murium from normal laboratory mice, by 
S. R. PATTYN and G .  VERD O LAEGE-VAN Loo. A nn .  
Soc. Belg. M ed.  Trop. ,  1 969, 49, 465.  

"
Isolation of a strain of Mycobacterium lepraemw'ium 

from 'normal' laboratory white mice is related . 

Its implication on foot pad passage work with Myco . 
leprae is discussed. "  

9 .  Biochemical and ultrastructural study of the 
relationship between lysosomal enzyme ac 
tivities and chemotherapy,  by F .  KANETSUNA 

and T. IMAED A .  Int . J .  Lepr . ,  1 968 , 36 , 4 1 7 .  

This paper describes the morphological and biochemieal 
effects of dapsone (DDS ) ,  glucosulphone ( Promin) and 
streptomycin on lysosomal activities in mice infected 
with Mycobacterium lep,·aemurium. Studies by other 
workers have shown that chemotherapy with dapsone 
elicits the formation of the opaque droplets around 
leprosy bacilli in the human disease, and because these 
droplets contain acid phosphatase they were named 
lysosomal substance_ As this substance is not seen 
around bacilli in murine leprosy, the authors considE':' 
that these lesions could be useful for c onfirming whether 
or not chemotherapy provokes the formation of 
opaque droplets in human lepra cells. 
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In 2 experiments,  mice were infected with Myco . , 
lepraemuri?J<m; in the first, some of the animals were 
treated with sodium glucosulphone, and in the second, 
groups were treated with sodium glucosulphone, 
dapsone or streptomycin . In both experiments, un
infected mice were also treated with the drugs . At the 
end of periods of treatment of 3 and 6 weeks, the livers, 
�TJleens and mesenteric lepromas were removed from 
the mice of the first experiment and the lepromas and 
serum were removed after 6 and ]9 weeks' treatment 
from the mice of the second experiment.  The 
�-glucuronidase, acid phosphatase and cathepsin 
contents of the organs were estimated, and lysosomes 
and the lepromas were examined by the ultrastructural
cytochemical techniques of Ericsson and Trump (Lab . 
Invest . ,  1 964, 1 3, 1 42 7 ) .  

The results indicate that the enzymes are enhanced 
in the organs of the infected mice, irrespective of 

, whether or not the organs contain bacilli; the serum 
levels were also raised , suggesting that the enzymes are 
released from the tissues. There was no evidence that 
the hydrolases accumulated in the lysosomes as opaque 
droplets, although there was evidence of maj or amounts 
dispersed throughout the cytoplasm. Streptomycin 
provoked increases of hydrolase activity without 
increasing the opaque droplets in lepra cells or bacteria
free histiocytes . Dapsone, on the other hand, not only 
increased the hydrolase activity in the lesions, b u t  also 
enhanced the formation of the acid-phosphatase active 
droplets; sodium glucosulphone had Jess effect. 

On the basis of these findings, the authors consider 
that anti-leprosy drugs, especially dapsone and 
streptomycin, not only have anti-mycobacterial 
activity, but also elicit lysosomal hydrolase activities 
that may indirectly inhibit bacteria l metabolism. 

S. R .  M. Bushby. 

Lette r  t o t h e  E d i t o r 

The report of Dr. Crawford in Leprosy Review 
of July, 1 969 (40, 159 ) ,  about the reduction of 
leprosy prevalence in Northern Nigeria from 
43 / 1000 in 1 952-5 to 1 .6 / 1000 in 1 967-8  is 
extremely interesting and highly significant . If 
his findings are correct, this is the greatest 
argument for widespread DDS prophylaxis yet 
submitted . 

As part of that widespread use of DDS in 
Northern Nigeria during that period, I must 
admit that my colleagues and I resisted the idea 
of such "promiscuous" use of a dangerous drug . 
The cost of DDS on the black market was then 
6d. per tablet (a workman's wage was then lOd. ) .  
The Government's policy o f  providing DDS free 
to all requiring or suspected of requiring anti-

• 

leprosy therapy completely knocked the bottom 
out of the black market . Dr. Crawford 's study 
would indicate that it would also knock pre
valence of leprosy down rapidly. 

The evidence for ,  and support of, DDS 
prophylaxis are increasing. 

M. L .  BRUBAKER 

Department of Health, Education and Welfare 
Public Health Service 
9000 Rockville Pike 
Bethesda 
Maryland 200 1 4  
U.S .A .  

30 December, 1 969 



Two 
• 

preparatIons 
developed 

in the 
CALM I C  
Laboratories 

CICATRIN AMINO ACID AND ANTIBIOTIC 
THERAPY FOR CHRONIC ULCERATION 
CICATRIN provides a unique combination of the amino 
acids, Glycine, I-Cysteine and dl- Threonine and the anti
biotics-Zinc Bacitracin and Neomycin Sulphate. 

The topical application of CICATRIN to trophic ulcers 
and other ulcers where delayed healing is due to 
devitalization of the tissue, has resulted in a marked 
increase in healthy granulation and control of local 
infection. 

POLYBACTRIN ANTIBIOTIC POWDER SPRAY 
POLYBACTRIN is a combination of antibiotics dispersed 
in ultrafine powder form. The application of the spray 
secures bacterial inhibition over a wide area. 

POLYBACTRIN has been established for many years as a 
safe and most effective treatment and prophylaxis 
for all surgical conditions carrying a hazard of post
operative infection and will be found particularly useful 
for the control of persistent infections of soft tissue. 

FORMULA 
Each gramme contains : 
Neomycin Sulphate 5 mg. 
Zinc Bacitracin 250 units 
dl-Threonine I mg. 
I-Cysteine 12 mg. 
Glycine I O  mg. 
PACKS 
Available as a Cream or Pou;drY. 

FORMULA 
Net contents of powder I .  5 g. 
Each canister contains : 
Neomycin Sulphate 

495 mg. base 
Polymyxin B Sulphate 

150, 000 units 
Zinc Bacitracin 37.500 units 
Pressuri;:.ed with dichlorotetra
fluoroethane and dichlorodi
fluoromethane. 
( 1 09 g. approx.)  

�. 
Full Technical Data and Literature on either of the above preparations available on 
request from : 

CALMIC LIMITED, CREWE, CHESHIRE. 
Tel. :  CREWE 0270-325 1  (10 lines) 



F o r  t h e  treat m e n t  of l e p rosy 

Ci ba -1906® 

e l B A 

S u itab l e  fo r use at every stage a n d  i n  

every fo r m  of l e p rosy 

Prod u ces a p ro m pt red u cti o n  i n  t h e  

bacte r i a l  i n d ex w i t h  co r respo n d i n g l y  

r a p i d  c l i n ical  i m p rove m e n t  

Exce l l e n t l y  to l e rated,  eve n by c h i l 

d re n  a n d  pati e n ts h y pe rse n s i t i v e  to 

s u l p h o n es 

L e p ra reacti o n s  a re co m pa rati ve l y  i n 

freq u e n t  a n d  ass u m e  a m i l d e r  fo r m  

N o  k n ow n  co n tra- i n d i cati o n s  

Less scar fo r m ati o n  a n d  n e rve d e 

str u ct i o n  

C a n  be ad m i n istered i n  com b i n at i o n  

w i t h  oth e r  a n t i - l e p rosy age n ts 

C i ba-1 906, a p rod u ct of o r i g i n a l  C I BA 
resea rc h ,  i s  a th i o u rea d e r i vative : 1 (p
N,  N - d i m eth y l a m i n o p h e n y l) - 3 - ( p - n 

b u toxy p h e n y l) - 2 - t h i o u rea 

I t  i s  ava i l a b l e  i n  ta b l ets of 0.5 g.  
a nd a l so 
as an o i l y  so l ut i o n  w i t h  d e pot effect, 

to be i nj ected o n ce a wee k 

C I  BA L i m ited , Bas l e ,  Sw itze r l a n d  
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