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From ancient times leprosy was held to be 
infectious. The best known proof of this is the 

stringent rules imposed in the Mosaic Law for 
the isolation of lepers. Yet the disease described 
in the Bible was probably not only leprosy as we 
know it to-day but also included a multiplicity 
of scaly skin diseases such as various forms of 
tinea and possibly syphilis and yaws. 
The laws imposed in the middle ages in England 

and throughout Europe show the common 

belief that leprosy is spread from the infected 
to the healthy by contact, and it was largely 
due to this belief that the incidence of leprosy 
diminished and the disease had almost died out 

of England by the end of the 16th century. 
In the 17th century unfamiliarity with leprosy 

and new teaching with regard to heredity swayed 

* Being a paper read at the meeting of the Calcutta 
branch of the British Medical Association on Friday, 
9th August, 1929. 
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public and medical opinion to the ideas that 
leprosy is hereditary, and this belief was largely 
held in Europe till near the end of the 19th 
century. In 1862 a report of the Royal College 
of Physicians of London, prepared by a special 
committee, supported this theory; and even in the 
beginning of the 20th century so great an authority 
as Jonathan Hutchinson opposed the teach- 
ing that leprosy is spread by contagion. But since 
the discovery of Hansen's bacillus in 1872 
the belief has gradually grown stronger that the 
disease is caused by this organism and that contact 
is the chief factor controlling its spread. The 
discovery that malaria, yellow fever and filariasis 
are carried by mosquitoes, that plague is carried 
by fleas and that other diseases are spread by 
other insects, lead to the question whether leprosy 
was not also spread in this way. L,ebouf by 
means of his own experiments and by summariz- 
ing the literature on the subject has shown that, 
though house-flies may carry lepra bacilli in their 
gut after feeding on infectious ulcers and deposit 
the same on the mucous surface of the nose or 
on the raw wounds of healthy persons, yet 
evidence is lacking that biting insects are at all 
an important factor in carrying the disease. 
The return of the swing of the pendulum in 

favour of contagion led to renewed energy in the 
direction of isolating lepers in asylums and 

colonies, and large numbers of these institutions 
were founded in the end of the 19th and the 

beginning of the 20th centuries. The public 
subscribed to these and Government expended 
money on them, largely under the impression that 
by isolating lepers the spread of the infection 
would be limited. But little endeavour was made 
to ascertain whether the cases isolated were the 
most infectious and dangerous ones or not. 
The questions now to be considered are:? 

(1) Is leprosy infectious or contagious, and 
if so to what extent? 

(2) In what stages, types and phases is it 
most infectious? 

(3) What are the best means to be taken in 
a country like India to prevent the spread of 
infection? 

(1) There is abundant evidence to show that 
leprosy is spread from the infected to the healthy 
by direct contagion and that children are more 
liable to infection than adults. While children 
removed from infectious parents at birth practi- 
cally never develop the disease, those brought 
up by a highly infectious mother seldom escape 
infection, a whole family of 5 or 6 children acquir- 
ing the disease from a parent or elder brother 
or sister: 40 to 50 per cent, of children are said 
to acquire the disease if not removed from 

leprous parents. If this is so probably 100 per 
cent, are infected in some instance's, i.e., when 
parents are highly infectious; as a certain pro- 
portion of the parents are not infectious at all, 
and this number has to be deducted. On the 

other hand, conjugal infection (the husband 

infecting the wife and the wife the husband) is 

comparatively uncommon, being given variously 
as 2 to 5 per cent. 

The factors which determine the chance of 
infection are:? 

(a) The closeness of contact. Progressively 
dangerous we have: village infection, house 
infection, room infection, bed infection. The 
closer the contact the more likely is the disease 
to be transmitted. 

(b) The length of contact: the longer the 
contact the more likely is leprosy to be acquired. 

(c) The infectiousness of the leper: in 
certain types, stages and phases of the disease 
leprosy is much more infections than in others. 

(d) The general resistance of the person in 
contact. This is a very important factor that has 
not been sufficiently realized in the past. 
Condemned criminals have been inoculated with 

suspensions of human tissues containing large 
numbers of Hansen's bacilli and some of these 
have failed to develop leprosy. It has been 

argued from this that leprosy is not spread by 
direct inoculation. The probable explanation is 

either that the particular bacilli inoculated were 

dead or, what is more likely, that the resistance 
of those inoculated was sufficient to prevent the 

development of the disease. 

The resistance of the patient may be lowered 
by various factors:? 

(a) Various diseases have this effect. The 
most common predisposing^ diseases in India are 
syphilis, malaria, helminthic infections, strepto- 
coccal infections, dysenteries and kala-azar; but 
in fact almost any disease may have this effect. 
There are various slight and exceedingly chronic 
infections of various kinds which cause little or 
no signs and would probably not be detected in 
the usual course, but which are detected when 

special examinations are made of leprous patients. 
These inconspicuous infections are able to act 

as important predisposing causes and their 
removal often results in the rapid_ improvement 
of leprous lesions. Thus serological examina- 
tion shows the presence of syphilis in many cases 
where this disease was unsuspected. Chronic 

dysenteric infections and pyorrhoea are often 

brought to light only when examined for as 

possible causes of lowered resistance in leprosy. 
(b) Besides these various diseases there are 

many other factors which lower the resistance 
of the body. These have been brought out clearly 
by the work of the leprosy survey party of the 
British Empire Leprosy Relief Association in 

several of the provinces and states of India. It 
has been found that generally speaking leprosy 
is most common among semi-aboriginal, low caste 
Hindus. The aboriginal such as the Sonthal, 
living a healthy life in the jungle, mixing only 
with members of his own or similar tribes and 
his life regulated by simple but wise tribal rules, 
escapes the disease." When he begins to leave 
his primitive life and mix with other castes he 
becomes subject to leprosy in proportion to the 
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degree of mixing that takes place and the con- 

sequent abandonment of his old tribal customs. 
?Thus the survey party divide villages into three 
types: those where there is only one caste; those 
in which there is more than one caste but the 
castes live in separate quarters of the village; and 
those in which the various castes are mixed and 
not separated into quarters. In the first, leprosy 

?is invariably most scarce, in the second more 

common, and in the third most common of all. 
The reason for this is that special tribal or caste 
rules are more lax where more mixing takes 

place; and promiscuity?sexual, sartorial and 
social?become common, resulting in venereal 
and other diseases; and as there is closer contact 
there is more chance of spreading the disease. 
Low caste servants are often employed in 
Brahmins' houses and convey leprosy to the high 
caste children that they tend. 
Another important factor is the precariousness 

of food supplies in regions where famine is 

frequent, due to meteorological and geographical 
conditions; famine generally being the result of 
a failure of the monsoon. The Bankura district is 
a conspicuous instance of this and the famine also 
frequently drives the inhabitants to seek work 
and substance in more fertile regions; in this 

way they carry leprosy to non-endemic areas. 

Leprosy is being spread at the present time 

owing to such causes in the Maldah, Rajshahi and 
many other districts of Bengal. 

(2) In what stages, types and phases is leprosy 
most infectious? 

Another very important point to be con- 

sidered is the relative infectiousness of the various 

types, stages and phases of leprosy. Without 

going into details of the pathology of leprosy it 
is sufficient to give a brief sketch of the course 
of the disease. 

Leprosy can generally be diagnosed with 

certainty from clinical signs long before it is 

possible to find Hansen's bacilli in smears or 

sections. The lesions first noticed are chiefly 
skin patches which vary from a quarter inch to 
several inches in diameter when first noticed and 

may be depigmented and whitish or erythematous. 
They generally show keratosis, stunting or 

destruction of hair, and anhydrosis. They show 
various changes in sensation such as deep 
analgesia, loss of heat and cold sensation, 
paresthesia and loss of epicritic sensation or super- 
ficial anaesthesia. The more marked the last 

symptom is, the greater is the thickening of the 
sensory nerve branches supplying the area and 
the less chance is there of finding Hansen's bacilli 
in the lesion. 

Occasionally the first early sign of leprosy is 

thickening of nerve trunks without any apparent 
corresponding skin lesions. 

In the second stage in a typical case of leprosy 
(B 2 or B 3) bacilli can be found in ever increas- 
ing numbers, until a smear taken from any skin 
lesion or from the mucous membrane of the nose 

contains millions of acid-fast bacilli in every 
field of the slide. 

In the third stage (A 2) the bacilli begin to 
diminish again, leaving deformities of the hands, 
feet and face. 

In some types in which the resistance is fairly 
high, a small anaesthetic skin lesion (A 1) may per- 
sist for years without increasing in size. Sections 
of such an area fail to show Hansen's bacillus 
and yet, if that patient's resistance is lowered by 
any intercurrent disease or other cause, the edge 
of the patch may begin to extend, becoming at 
the same time slightly raised, and later a few 
bacilli may be found in the margin. On the other 

hand, if the patient's resistance is not lowered and 
treatment is given, the patch may be expected 
to disappear entirely. Whether a patient should 
be considered a danger to the community if he 
has a patch which is undoubtedly leprous, but in 
which sections examined by an expert fail to 

show Hansen's bacillus, and whether he should 
lose his employment on that account are the main 
questions under consideration in this paper. 
There are no bacilli circulating in the body and 
being excreted in the sputum, faeces, urine or 

nasal secretion; all these are negative in such a 
case. The bacilli are confined to the skin lesion 
and possibly to the branches of the neighbour- 
ing cutaneous nerves. They are so few in 
number that search with infinite care fails to 

show them, and those that actually exist are 

separated from the surface by the epithelial cover- 
ing of the skin. In order that such a patient 
should infect anyone else one or more of the 
infinitesimal number of bacilli has to find its way 
out of the skin through the epithelium, find its 

way into another person through his skin or 

mucous membrane and there meet with a-suitable 
soil in which to grow. The chances of such an 
occurrence are not one in a billion, and the danger 
is absolutely negligible. 
Even when a few bacilli can be found after 

much search in such a lesion the danger of infec- 
tion is practically nil, and yet it is well that 

(erring if at all on the safe side) such a patient 
leave his work until the bacteriological examina- 
tion becomes negative. 

(3) What are the best means to be taken in a 
country like India to prevent the spread of 
infection ? 

My experience leads me to recommend as per- 
fectly safe the rule that the line of isolation be 
drawn not between the clinically positive and the 
clinically negative cases, but between the bacterio- 
logically positive and bacteriologically negative 
cases. 

This means that all cases which are in the 

stage which though clinically positive is bacterio- 

logically negative, a stage of the disease which 

may last for months and even years, should be 
allowed to continue their work, mixing freely 
with others. This, however, should be allowed 
only provided that they continue under efficient, 
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regular treatment until all active clinical signs 
have been absent for some considerable time, and 
remain under medical observation for two years 
after treatment is stopped. 
The importance of adopting this attitude, 

instead of ostracizing 'bacteriologically negative 
though clinically positive cases by removing them 
from their work is that, patients will be attracted 
to take treatment in the early stage and to stick 
to the treatment regularly and conscientiously, 
instead of doing their utmost to hide the disease 
until it has passed on to the second stage which 
is more difficult to treat and in which they are a 
danger to their families and neighbours. It is 
obvious that the former instance is much less 
likely to spread the disease than the latter. 

Yet so strong is the prejudice against leprosy 
that there are still some employers who will cast 
out their employees when they hear that they 
have leprosy, although they are advised that they 
are in the early, non-infectious stage and that 

they are not a danger to others. On the other 
hand, there are numbers of clerks, peons and 
other employees to-day in Calcutta who were 

formerly under our treatment for leprosy and 
whose recovery is largely due to the fact that 
their employers took our advice and continued to 
employ them, thus providing a means of maintain- 
ing themselves during the prolonged period of 
treatment. 

The early diagnosis and treatment of leprosy 
is undoubtedly the most hopeful method of deal- 
ing with the disease, but it is impossible to carry 
this out to any large extent unless clinically posi- 
tive but bacteriologically negative cases are 

counted as non-infectious. 

With regard to bacteriologically positive cases 
we find them in all stages of infectivity. It is 
those of them who discharge Hansen's bacilli 
from the nose that must be looked upon as 

specially dangerous to the public, also those with 
ulcerating nodules?as opposed to trophic ulcers 
which are not as a rule infectious. Examination 
of the surface of the epithelium when it is not 

ulcerating seldom shows Hansen's bacillus. 

Speaking generally a patient's infectivity may 
be judged by the number of bacilli which are 

discharged from the nose, seeing that almost all 

patients who have skin lesions in which there are 

many bacilli and who are at all likely to spread 
infection, have at the same time a marked lesion 
of the nasal mucosa. When such a case is 

healing up under treatment we generally find 

that by the time the nose.becomes bacteriologically 
negative there are very few bacilli to be found 

in the skin. In fact 1 believe that if we could 

eliminate the infection caused by patients with 

nasal infection, we should practically have 
eliminated all infection; but though this may be 

true I believe in leaving a considerable margin 
of safety and, except in employments in which the 
patient does not come in contact with others or 
touch things which have later to be touched by 
others, I recommend that employment be stopped 

until the patient becomes bacteriologically 
negative. 
From the point of view of employment we can 

therefore divide patients into three groups:? 

(1) Those who, though clinically positive, are 
bacteriologically negative. They should be 
allowed to continue their work provided they 
place themselves under regular, efficient treat- 

ment, reports of their progress" being asked for 
and sent to their employers by the doctor from 
time to time, so as to ensure that they do not 
neglect treatment and that they are continuing to 
make satisfactory improvement. 

(2) Patients whose skin is bacteriologically 
positive to a slight degree, only a few acid-fast 
bacilli being found with difficulty, and the nose 

bacteriologically negative. Such patients should, 
if possible, be allowed to go on leave, still drawing 
their pay. In many cases six months' treatment 
will render them bacteriologically negative, when 
they can be allowed to return to work still carry- 
ing on treatment as long as is necessary. The 
same periodical reports should be asked for and 
sent to the employer. 

(3) Patients in whose skin there are larger 
numbers of acid-fast bacilli and especially those 
whose nasal mucosa is bacteriologically positive. 
If such patients have earned a considerable 
amount of leave, say one or two years, it may 
be possible in some cases for them to be rendered 
non-infective before the leave expires; but in 

many cases this will not be possible. The extent 
to which employers can be held liable for main- 
tenance of such patients during their term of 
treatment is a matter for consideration. Some 
employers we have found very generous, others 
the reverse. 

If some such classification as the above were 

generally accepted and acted upon it would tend 
to have three effects:? 

(1) Employers would be more likely to insist 
on medical examinations of their employees with 
a view to finding out if leprosy is present or 
not. 

(2) Employees would come forward more 

readily for diagnosis and treatment and not try 
to hide their lesions as long as possible for fear 
of losing their employment. Thereby they would 
ensure their own recovery, being treated in the 

early, highly remediable stage; and the danger 
of the spread of infection to their fellow workers 
would be lessened. 

(3) The knowledge that there was danger of 
losing their employment would act as an incentive 
to the patients to do their utmost to get better 
quickly?a very important factor in speeding up 
improvement. 

The present indiscriminating ostracism of all 
cases of leprosy which still holds good in some 

quarters has the opposite effects, patients doing 
their utmost to remain concealed. Such con- 

cealed lepers are often, it is easily understood, 
the most dangerous of all infection carriers. 


