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COMMENTS ON THE PRESENT POR- 
TION OF THE TREATMENT OF LEP- 
ROSY. 

By E. MUIR, m.d., F.r.c.s. (Edin.), 

Leprosy Research Worker, Calcutta School of Tropical 
Medicine and Hygiene. 

(The following is an article sent by Dr. Muir to 
Sir Leonard Rogers, who read it before the Tropical 
Diseases' Section of the Royal Society of Medicine on 
the 3rd February 1927. It is therefore likely that the 

paper will appear in the Proceedings of the Royal 
Society of Tropical Medicine. The subject is, however, 
of such importance in India that we have taken the 
liberty of publishing Dr. Muir's article; with due 
acknowledgments to our contemporary should the 
article appear in the Proceedings of the Royal Society 
of Medicine, 1927.?Editor, I.M.G.). 

Introductory. 

It is necessary to emphasise that there is 
no specific for leprosy, i.e., there is no specific 
in the sense in which antimony is a specific 
for kala-azar or quinine for sestivo-autumnal 
malaria. It may also be clearly stated 'how- 
ever that there is a line of treatment which 
will cause the permanent disappearance of all 
active signs of the disease in early cases so that 
the patient is for all practical purposes curcd, 
though, if a marked reduction in his general 
health occurs later, there is always t'he pos- 
sibility of a relapse. 

It may be confidently asserted that if lep- 
rosy and tuberculosis be compared stage by 
stage, the former is the more remediable of 
the two diseases. L,eprosy in almost all 

cases can be diagnosed with ease from clinical 

signs long before bacilli can be found in the 
lesions. Pulmonary tuberculosis can also be 
diagnosed in its earliest stage before bacilli 
can be found; but, speaking generally, the 

prognosis in such an early case of leprosy is 
more favourable than that in the correspond- 
ing case of tuberculosis. 

Form of Treatment Recommended. 

The following is the line of treatment used 
at present in Calcutta, the items being men- 
tioned in the order of procedure:? 

1. The treatment, when present, of ac- 

companying diseases, both physical and 
mental. 

2. The rectification of the diet. 
3. Gradually increasing exercises. 
4. The use of special drugs, the injection 

of hydnocarpus oil, and its preparations being 
the most important. 

5. External applications and surgical inter- 
ference when necessary. 

It is beyond the scope of this paper to go 
into the full details of this treatment, but 
illustrations of the importance of its various 
items may be mentioned. 
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Syphilis is one of the most important of the 
diseases accompanying leprosy as we find it 
in India. We have frequently seen treatment 
carried on for lengthy periods in cases of 

leprosy in which the presence of syphilis had 
not been diagnosed, the patient only growing 
worse, in such cases the recognition and 
treatment of syphilis has been accompanied 
by immediate improvement, the leprosy some- 
times clearing up without any special treat- 

ment beyond that of ordinary anti-syphilitic 
measures. Malaria, dysentery, and other 

diseases, which lower the resistance also fre- 
quently lay the patient open to leprosy or 

prevent his recovery. 
As in tuberculosis, attention to diet is ex- 

ceedingly important. A recent enquiry into 

the reasons for the very much higher endemi- 

city of leprosy in some parts of India as com- 
pared with others has brought out the fact 
that the diet of the people is the most impor- 
tant factor. The better results obtained in the 

out-patient treatment of leprosy as compared 
with the treatment in asylums is largely due 
to this. In one of these inst tutions, where 
treatment is being carried on with indifferent 
results, the patients are given a supply of rice 
along with one and a half annas a day for 
their food. Those who buy good food with the 
money are in a constant state of semi-starva- 
tion, while others who buy cheaper food, such 
as the favourite badly preserved fish of that 
district, remain in a state of food intoxication. 
What wonder if the treatment is ineffective? 
Gradually increasing exercises are no less 

important in leprosy than in tuberculosis, but 
the graduation does not need to ibe as slow or 

as carefully regulated as in the latter disease. 

This is another reason why out-patient is 

better than in-patient treatment, as in many 
of the asylums in India there is but little op- 
portunity for exercise. This defect, however, 
is being rectified to a large extent in the best 
institutions, and in many of them patients 
have the chance of adding to their food supply 
by the labour of their own hands. Improve- 
ment is generally rapid in those who through 
well regulated exercises, games, etc., bring 
their bodies under training. Leprosy seldom 
makes the patients feel ill or confines them 
to bed, except those who have reached the 
deformities of the last stage; and thus from 
the nature of the disease such physical develop- 

nient is possible. On the other hand, the 

rapid progress of leprosy from bad to worse 
when it occurs, is often largely due to the des- 
pair and physical and mental inertia which are 
induced by fear and horror in the patient who 
knows that he is suffering from this much 
dreaded disease. 

With regard to the special drugs used, we 
have found, after much testing of various vac- 
cines and other remedies which have been 
recommended, that chaulmoogra and hydno- 
carpus oils and their derivatives stand in the 
first place. 

It is not easy to test drugs in a reliable way 
in leprosy. From the very nature of the 
disease mistakes are apt to be made. One of 
the commonest of these errors is caused by 
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the reactions which often occur. The disease 

may follow a quiet course, the bacilli multiply 
in the skin, lymphatics and nerves, until 

suddenly, due to one of a hundred possible 
causes, the phase of reaction intervenes. 
Lesions which had not been noticed before, 
or had been ignored as of no importance, 
become suddenly red and swollen and the 

patient seeks the advice of the doctor, who 

experiments with some drug' or other and 
finds to 'his delight that in a short t'me the 

lesions subside. He does not realise that the 

erythema and swelling of the lesions indicate 
only a phase in a process which had been going 
on unnoticed for years, and that in the natural 

course of the disease they would have subsided 
of their own accord; and he accordingly gives 
the credit for the apparent improvement to 

whatever remedy he may have happened to 
use. Most of these remedies, which are heard 
of from time to time, have been tested on only 
a few cases or even on only one case. Certain 

drugs do, however, possess a marked power in 
reducing leprous reactions when these do not 
pass off of themselves within a short time; and 
such remedies are of special value as pro- 
longed reactions weaken the patient consider- 
ably and may cause the formation of new 
lesions and a rapid extension of existing ongs, 
especially in the earlier stages of bacterio- 

logically positive cases. Among such reac- 

tion-reducing drugs we have found antimony 
the most useful, and have frequently proved 
that a few intravenous injections of small 
doses (0.02 to 0.04 grammes) of potassium 
antimony tartrate rapidly bring about a 

cessation of active signs which had persisted 
for several weeks. 

The treatment of the actual disease in its 

prolonged course must, however, be distin- 

gu shed from the treatment of such reactions 
which come and go, and for this purpose we 
have found that, though vaccines are useful? 

especially in certain cases, hydnocarpus oil 
and its derivatives are t'he most reliable 
standard treatment. 
Our present routine is to begin with injec- 

tions of hydnocarpus oil containing 4 per cent, 
creosote given either intramuscularly or by 
infiltration under the skin of the extensor sur- 
faces of the body. Injections are given twice 
a week, beginning with 4 c.c. and gradually 
rising to 10 c.c. When patients are able to 
stand the latter dose without local or focal 

reactions, a solution of sodium hydnocarpate 
in saline 1 per cent, is given intravenously 

twice weekly, beginning with 2 to 4 c.c. and 
rising to 10 c.c. These are continued until 
either a reaction is produced or t'he veins 
become blocked, when oil infiltration is sub- 
stituted once more. The veins become 
blocked by sodium hydnocarpate in some 

cases but not in others. We have not yet 
been able to discover what causes the differ- 
ence between patients in this respect. Prob- 

ably an alternation of these two methods is 
the best way to administer hydnocarpus treat- 
ment. The oil given subcutaneously or intra- 
muscularly is more slowly absorbed and less 
likely to cause reactions. The sodium salt in 

watery solution, being more quickly absorbed, 
has a greater tendency to cause reactions. 

It may be asked whether we should aim at 
causing reactions in carrying out the treat- 
ment and what are the advantages and dangers 
connected therewith. 
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In the earliest cases, which can only be 

diagnosed clinically, seeing that bacteriologi- 
cal examination is negative, there is not 

sufficient lepromatous tissue in the body to 

break down and cause a reaction. Later on, 
when there is a greater number of lepra cells 
and yet not a high degree of immunity, a re- 
action, accompanied as it is by the setting 
free of bacilli in the blood stream, often results 
in the metastatic formation of new lesions. 
Still Inter, however, a third stage is reached 

in which a reaction is followed by beneficial 
results. The lepromatous tissue breaks clown, 
and bacilli are carried to different parts of the 
body; but at t'his stage sufficient immunity 
has been acquired to cause their destruction; 

and, though small nodules appear in the skin 
at various points indicating the blocking of 

capillaries with bacillary emboli, they soon 

disappear again and leave no trace. In the 
fourth stage, in which bacilli have again 
become reduced in number and those that 
remain are more confined to the nerve trunks, 
the stage in which anaesthetic lesions and 
deformities appear, reactions may occur in the 
nerves and cause considerable pain. 

It is in the second stage, however, that 

particular care nas to ue taKen iu avium 
ward results. Only very small doses of 

hydnocarpus oil or its preparations should be 
given until the general resistance of the patient 
has been improved by carrying out treatment 
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along- the lines first mentioned, and especially 
until his muscles have become hardened by 
exercise: thereafter comparatively large doses 
may be administered without fear of reaction. 
In the third stage treatment may be pressed 
without fear of extension 01* exacerbation of 

lesions. Moreover in this stage benefit may 
be caused by innumerable forms of treatment. 
In such a patient there is sufficient immunity 
to cause destruction of all the bacilli in the 

body; but the organisms, being protected by 
their position in the lepra cells, remain un- 

destroyed. Anything, therefore, which leads 
to the breaking down of these cells causes im- 
provement. 

Among the agents which break down lepra 
cells may be mentioned the following:?(a) 
acute fevers suc'h as malaria, kala-azar, strep- 

tococcal and staphylococcal infections; (b) 
anything- which causes protein shock; and (c) 
the injection of irritating- substances such as 
niany of the drugs which have been used in 

leprosy with beneficial results. In one most 

striking case acute exfoliative dermatitis was 

caused by administering stovarsal. The 
patient almost lost 'his life, but on his recovera- 
ble bacillary infection, which had been a very 
Marked one, had almost entirely disappeared, 
?nly a few granular remains of bacilli being 
found upon bacteriological examination. This 
case was particularly instructive as showing 
how rapidly lepra bacilli can be cleared out of 
the skin in certain circumstances. 

In patients in the third stage vaccines are 
Very useful, especially when given intraven- 

?usly, but the action is more of the nature of 
anaphylactic shock than specific. 

The real test of the efficacy of any special 
treatment for leprosy is its effect in the first 
and second stages; and we find in Calcutta 
that hydnocarpus oil and its preparations are 
the most useful special remedies in these 
stages. 

Leprosy as a rule is not a very painful 
disease except when nerve reactions take 

place. These may however be very severe 

and cause great distress. One or more nerve 
trunks become swollen and so tender that 
the patient cannot bear the lightest pressure 
on them or the slighest movement of the 

parts affected. Sometimes only one nerve 

is affected: at other times several; when limi- 

ted to one nerve its swelling and tenderness 
are relatively more marked. The intramuscu- 

lar injection of 3 or 4 minims of 1 in 1000 

adrenalin chloride diluted with 30 minims 
of normal saline has often an almost magi- 
cal effect in causing cessation of pain, 
especially when several nerves are affected. 
If the reaction is confined to one or two super- 
ficial nerves, infiltration of the connective 
tissue round and outside their sheaths with 
0.5 per cent, sodium bicarbonate solution in 
distilled water generally gives rapid relief. 
In a few cases, however, when the swelling 
is very rapid and severe, these measures 

only partially allay the pain, and in these cases 
it is advisable to cut down along the line of 
the nerve and free the nerve trunk, which 
may be l|3rd or even % inch in diameter from, 
the surrounding tissues. The nerve most 

frequently affected is the ulnar, which when 
much swollen may be constricted between 
the humerus and the fascia which passes 
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from the internal condyle to the olecranon. 

The severing of this fascia often has a very 
beneficial effect, and may save the patient 
from rapid trophic changes in the small mus- 
cles of the hand. The freeing of the nerve is 
followed by instant relief from pain and 
diminution of anaesthesia in the zone of ulnar 
distribution: within a few hours of the opera- 
tion the fingers can be moved much more 

freely. 
It is not within the scope of this paper to 

go into further details of treatment but I 

think that enough has been said above to 

make the following points clear:? 
1. That, if treatment is to be effective, it 

must follow the careful study of each indivi- 
dual case; and that rule-of-thumb remedies 

are not likely to give good results. 
2. That any line of treatment which does 

not put the restoration and maintenance of 
the general health and resistance of the 

patient in the forefront will seldom succeed. 
3. That permanent lesions must be clearly 

differentiated from those caused by bacillary 
infection present at the time; otherwise con- 
fusion and disappointment may arise. 

Length of Treatment. 

How long should treatment be continued ? 
Generally speaking, till all active signs have 

remained absent for a period varying from. 6 
months to 2 years. It is certain that the 

disappearance of active signs does not corres- 
pond with entire disappearance of disease. 
What then is to be the guide as to how long 
treatment should continue after active sighs 
have vanished? If t'he progress up to that 

point has been rapid, it stands to reason that the 
progress after that point will probably foe equal- 

ly rapid and therefore post-active-sign treatment 
may be curtailed. If on the other hand progress 
tup to the disappearance of the active signs has 
'been slow, treatment must be continued there- 
after for a much longer time. 
What should be considered the criterion of the 

disappearance of all active signs ? 
(1) Inability of an expert to find upon 

careful, repeated examinations of the skin by 
clip smears, of the nasal mucosa by scraping, 
of the lymph nodes by puncture, or in any 
other way possible, any traces of Hansen's 
bacillus over a period of 6 months. (2) The 
disappearance of all erythema from macules 
and the absence of all changes in lesions, such 
as the increase or decrease of anesthesia, dur- 
ing a period of 6 months. 
After this point is reached and special treat- 

ment has been stopped, the patient should 

always appear for inspection at stated inter- 
vals for at least 2 years. He must be 

warned that, although from a clinical point of 
view he is cured, there is no certainty that the 
infection 'has entirely disappeared from the 

body, and that anything which interferes with 
his general health may be followed by the re- 
appearance of the disease ; although the longer 
he continues free from active signs the less 

likely are they to recur. 

Causes of disappointment treatment. 

The permanent efficacy of antileprosy treat- 
ment has been doubted by many authorities. 
Failure to obtain good results is largely due 
to one or more of the following causes:? 

1. Because leprosy is not recognised in its 
earlier stages and only advanced cases are 

treated, either those in which lepromatous 
infiltration has become generalised, the larger 
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part of the skin and the nasal, buccal and 

pharyngeal mucous membranes having" become 
involved, or cases in which deformity has 

already begun to set in. 
2. Because the treatment has consisted 

only of some special drug administered either 
orally or by injection, while there has not been 
recognition of the paramount importance of 

treatment of the general condition of the 

patient and restoration and maintenance of his 
general health, both during- and after treat- 

ment. We should not think much of the skill 
or knowledge of a doctor who treated tuber- 

culosis by a drug- alone, and neglected diet, 
sunlight, open air, rest and graduated exer- 
cises, and the other generally approved ele- 
ments in the treatment of that disease. Still, 
all these factors are equally important in the 
therapy of leprosy and success cannot be ex- 
pected unless due emphasis is laid upon them. 

3. Because it has not been realised that 

there is generally at the back of leprosy some 
other disease such as syphilis, malaria, etc., 
which is lowering; the resistance of the body 
and which must be remedied first if improve- 
ment is to take place. 
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4. Because the difference between perman- 
ent and active lesions has not been recognised. 
I have seen patients, in whom infection had 
been absent for years, being treated in the 

hope that sensation would be restored to 

anaesthetic limbs, and the treatment condem- 
ned because there was no improvement. The 
doctor did not recognise that anaesthesia was 
due to fibrosis of the nerve trunks and 
destruction of the axis cylinders of the sen- 

sory nerves, and that restoration of these 
nerves and of sensation was no more possible 
than the restoration of the fingers which had 
disappeared. 

5. Because claims have been made for 
cures when all that had occurred was the 
subsidence of a reaction and the clinical signs 
that accompanied it. 

6. Because cures have been declared with- 
out sufficiently thorough bacteriological and 

clinical examinations continued over a long 
enough period. 
The following table is extracted from a list 

of patients who have remained free from all 

signs of leprosy from 1 to 5 years. Had 
we a more efficient intelligence department to 
follow up such cases the number would prob- 
ably have been four or five times as large:? 
Length of time of freedom from active signs. 

Number. 
1 year .. .. 15 
2 years 
3 years 
4 years 
5 years 

13 
18 
17 
1 

64 

Finally I should like to repeat that we have 
as yet no remedy which in the true sense of 
the word may be called a specific cure, any 
more than we have such a remedy in tuber- 
culosis ; but by carrying out treatment along 
the lines indicated above we can hope for a 

permanent disappearance of all active signs in 
almost all patients in whom the disease is 

recognised early. In the later stages, 
although much more prolonged treatment is 

necessary, very promising results are obtained 
and many have become entirely well and 
remained so for periods of several years. 

If this last statement is recognised as true, 
a little consideration will show its extreme im- 

portance in dealing- with the problem of lep- 
rosy in a country like India. Hitherto, the 
fear of leprosy and the s'hame attending its 

presence have acted as two of the most potent 
factors in preventing recovery by depressing 
the patient and by leading him to hide the 

disease as long as possible till it had passed the 
early, easily remedied stages. Now that there 
is hope of recovery, fear of leprosy drives 

patients to come for treatment in the earlier 
?stages, and about 80 per cent, of the patients 
attending the leprosy clinic at the Calcutta 
School of Tropical Medicine belong to these 

stages. The treatment of these patients is 

cutting off to a large extent the bacillary 
reservoirs which would have served to infect 
the next generation. We may doubt w'hether 
a true specific for the treatment of leprosy 
will ever be found?I myself doubt it very 
much?but I think that we have already in our 
hands a line of treatment which will aid the 

rapid disappearance of leprosy from India and 
from the world, though delay is inevitable ow- 
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ing to the ignorance and backwardness of 
certain classes of t'he community. I believe 
however that the carrying out of this treat- 

ment and the social and hygienic reforms which 
it implies, backed up by the widespread fear of 
leprosy which exists, is likely to become an 
important agent in ameliorating the backward 
condition of these people. 

. 
The following arc short notes on some cases of special 

interest. Photographs shewing the state of patients 
before and after treatment are attached. 

Case No. 35.?S. M., aged about 40 years, third stage; 
predisposing cause, malarial fever (bed-ridden for 3 

months) ; duration 6 years, Wassermann reaction 
negative; erythematcous patch first noticed on arm, then 

after 2 years similar patches appeared on cheeks and 
other parts. 

Case No. 59.?A. L. N., aged about 19 years, third 
stage; predisposing cause, dyspepsia; duration 10 

years; smear from skin clipped from an ear and nasal 
smear bacteriologically positive. Wassermann reaction 
negative. Depigmented patch on right forearm to 

begin with; after 4 years the patch began to spread 
and similar patches appeared on other parts. Then a 

year after this, the lobes of his ears and patches 
became thickened. 

Case No. 110.?R. M., aged about 30 years, third 

stage. Predisposing causes syphilis and malaria; 
duration 8 years. Smear from skin clip and nose 

bacteriologically positive. Wassermann reaction strong- 
ly positive on 7th November, 1924. About 3 courses 
of sulfarsenol and 1 course of novarsenobillon with 
bismuth cream and mercury ointment inunction, 
Wassermann reaction negative on 9th October, 1925. 
It became positive again on 2nd February, 1926. After 
2 further courses of novarsenobillon and mercury 
ointment inunction, Wassermann and Khan reactions 
still positive. 

Case No. 135.?A. C. P., aged about 47 years, second 
stage. Predisposing cause, syphilis; duration 1 year. 

Smear from skin clip positive; nasal smear negative; 
after a year's treatment skin became negative bacterio- 
logically. Wassermann reaction strongly positive, but 
became negative after a course of novarsenobillon with 
mercury ointment inunction. A small depigmented 
patch appeared on right arm, then after 8 months raised 
erythematous patches appeared almost all over the body. 
Patient showed much improvement during the course 
of antisyphilitic treatment. 

Case No. 136?S. H. G., aged about 24 years, second 
stage. Predisposing causes, scabies and dyspepsia; 
duration 3 years. On 24th February, 1925, skin clip 
taken from right cheek bacteriologically positive; on 

18th December, 1925, erythematous patches disappeared 
and skin bacteriologically negative and sensation regain- 
ed on the anaesthetic areas of the lower limbs. Wasser- 
mann reaction negative. Had_ several erythematous 
thickened patches with thickening of lobes of ears. 

Case No. 153.?T. S., aged about 30 years, second 

stage. Predisposing cause, syphilis; duration 3 years. 
Skin positive bacteriologically, but nasal mucosa 

negative. Wassermann reaction negative. Erythema- 
tous patch on the back was noticed at first. 

Case No. 446.?I. K., third stage. Predisposing 
causes malarial fever and gonorrhoea; duration 6 
years. Skin bacteriologically positive and nasal mucosa 
negative. Wassermann reaction negative. Nodules 
were first noticed on his forehead and subsequently on 
other parts. 

Case No. 456.?A. A., aged about 14 years, second 
stage. Predisposing causes malarial fever and consti- 
pation. Duration 10 years. Clip of skin from lobe of 
right ear positive bacteriologically. Wassermann 
reaction negative. Erythematous patch on left cheek 
with thickening of lobes of ears and anaesthesia of 
lower parts of right leg. 

Case No. 502.?K., aged about 13 years, second stage. 
Predisposing cause, 

_ 
malaria; duration 12 months. 

Smear from skin 
_ 
clip bacteriologically positive and 

nasal smear negative. Wassermann reaction negative. 
A small erythematous patch on her left cheek was 
noticed at first; subsequently she had similar patches 
on the right thigh and forearm. 
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