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2. This  treatment seems to suit  certain forms o f  acute ir i t is  con­

secutive to lepra reaction . 
REFERENCES. 

(1)  Ryrie, Gordon A.-A preLiminary report on the action of certain dyes in 
leprosy. Intern. Jour. of Lepr. Vol. I, No. 4. Oct. 1933. 

(2) Fernandez, ].  M. M. and Schujman, S.-El em-plea de las anHina en la 
reacci6n leprosa. Trans.  of ,the V. National Congress of Medicine, Rosario, 
Argentine. Sep.t. 1934. 

(3) Fernandez, ]. M. M., Schujttnan, S. and Huber, E.-Tratamiento de las 
complicaciones oculares de la lepra. Trans. of the V. National Congress 
of Medicine, Rosario, Argentine. Sept. 1934. 

Prognosis . In Leprosy . E. MUIR. 

(Reprinted from ((Leprosy in India/' Vol. VII, April, 1935) . 

INTRODUCTION. 

T
HE more a disease is dreaded the more important is 

a reliable prognosis. Leprosy is not a fatal disease. 
In northern India the majority of clinically diagnosed 

cases never progress to the more Iserious forms of leprosy, 
and cause little or no physical inconvenience. But fear of the 
sev1erer forms and of the well-known deformities may cause 
mental depression and distress which may in it,self predispose 
to the increase of the disease. On the other hand :a hopeful 
prognosis, when founded on reliable data, is often a most 
valuable asset in helping towards recovery. 

DETERMINING FACTOR S .  

The important determining factors in  making a prognosis 
in leprosy may be summarised as follows : -

The degree o f  natural resistance, which may possibly 
vary in individuals, though definite proof of this is 
lacking. 

The age factor. The resistance to leprous inflection is 
low during the first few years of life. 

The general health. The more chronic and non-toxic 
an infectious disease is the more relative import­
ance does this factor assume. 

Depressed immunity due to hyperinfection. 
Acquired immunity a'S the result of small ( subliminal) 

infections. 
1 .  Natural resistance to leprosy is strong in healthy 

adults. Human leprosy has never been transmitted to experi­
mental animals as a progressive disea:se ,  and their high 
resistance is apparently shared by healthy human adults . As 
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in most other infectious disteases the degree of natural 
resistance to leprosy is probably greater in some subj ects 
than in others, apart altogether from the state of their 
general health. It has been 'stated by some writers that this 
natural resistance not only applies to the individual, but a1so 
that in areas where leprosy has for a long time been endemic 
the more susoeptible races are gradually eliminated and that 
thus a race immunity is evolved. While this may possibly 
be argued from the analogy of certain other diseases, there 
is but little actual direct evidence in its support. 

2.  Natural immunity is  most markedly influenced by the 
age factor. In early childhood the natural resistance to 
leprosy is very low.  Our recent 'surveys in Calcutta and in 
the Bankura District of Beng�al show that children who have 
lived in close contact from their earliest days with infectious 
rdatives OT servants, in households where special precautions 
were not taken, 'seldom escape the disease ; and the maj ority 
develop the severe infectious cutaneous type of the disease. 
Older children and adults exposed apparently to the same 
infection commonly either ,escape the disease or develop mild 
non-infectious lesions of the neural type. 

Children infected in the first few year's of life often show 
the ' j uvenile ' type of the disease. Slight depigmented 
macules with roughening and keratosis of the surface of the 
skin appear on different parts of the body from time to time, 
but bacteriological examination ·of these lesions is generally 
negative. About the age of puberty these macules may dis­
appear permanently with recovery of  the patient, or they 
may develop and show the cutaneous and infectious type of 
the disease ; much depends upon the general health las the 
determining factor. 

3. The majority of those infect'ed after the susceptible 
age period-say after the tenth year-escape the severe and 
infectious type of the disea'se .  If however the general health 
is  severely depressed, or is  even slightly depressed for a long 
period, the cutaneous ( s evere) type of the disease Inay 
develop. Such depression of health may be caused by a 
variety of  causes : complicating diseases, dietary errors, 
pregnancy, etc. 

4. Hyperi1�fection .-Another cause of weakened resi'st­
ance to leprosy is of a more specific nature, viz .  the incre·ase 
of the infection in the body beyond a certain degree. Thus 
a vicious circle is produced, the bacillary concentration 
facil itating the further increase of bacilli and paralysing the 
mechanjsm which would arrest that increase. 



LEPROSY REV IEW 187 

5 .  Acq�tired specific immunity .-In contra·st to · the 
above, is the 'effect of small infections, which generally tend 
to incr'ease or supplement the natural resistance. Thus, in 
patients who have passed the age of increased susceptibility 
and are in fairly good health, contact even with highly infec­
tious oases may, with or without t.he appearance of mild 
leprous lesions of the neural type, develop an acquired im­
munity, as shown by the leprolin test (described below) . 
Even in healthy young children this Ispecific immunity may 
be formed, provided that contact be not too frequent and the 
degree of infection be not too gr,eat. 

While large infections diminish resistance, small infec­
tions increase resistance. Among healthy adults, there there-
fore tends to be a consider.able hiatus between what we term 
, resistant ' and ' non-resistant ' cases. In the former the 
disease frequently dies out or remains stationary for long 
periods of years without showing any tendency to increase ; 
in the latter it t'ends to progress. 

The hiatus between the resistant and non-resistant case 
may however be broken down by anything which impairs 
the general health. The infection often spreads in the peri­
pheral nerves with or without any clinical signs. A·s how­
ever the number of bacilli increases , the hyperinfection factor 
comes into play and still further reduces resistance, so that 
the skin ( which is naturally mor'e :resistant' to the infection 
than the nerves) becomes infected, and the cutaneous type 
of leprosy develops. 

ESTIMATION OF RES I STANCE 

In det'ermining the resistance of the patient we chiefly 
rely upon the clinical and bacteriological examination. In  
addition however the leprocin test i s  of considerable value in 
distinguishing between specifically resistant and non-resistant 
cases, .and the erythrocyte sedimentation test in estimating 
the general resistance. 

The Leprolin Test.- This test, first used by Mitsuda and 
more generally adapted by Hayashi, i s  of immense value in 
testing the degree of natural and acquired immunity and the 
degree of depressed immunity due to hyperinfection. There 
is not room here to go into the details of the test, so a short 
description must suffice. 

In the modified form of the test used in Calcutta two 
leprolins are used : (a) a suspension of ground up human 
lepromatous material ( Hansen leprolin) , and ( b) as a control 
a similar suspension of omentum, spleen, and liver of rats 
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suffering from advanced rat leprosy ( Stefansky leprolin). 
These two suspensions contain respectively M. leprae and 
M. leprae muris, mi�ed with tissue debris. They are steril­
ised by heat and ,standardised so that they give equal 
reactions when 0.2 C.c. of each is injected intradermally in 
human subjects who have not been infected with leprosy. 
These leprolins when inj ected into the skin produce within 
a week or two at the sites of inoculation small nodules having 
the consi'stenc·e of a pea, and varying in size with the degree 
of resistance ; the greater the resistance the larger is the 
nodule formed. 

In young children and in those with bad general health 
the reaction to both leprolins is weak or negative. In those 
who have acquired resistance due to small infections with 
leprosy, the r'eaction to Hansen leprolin is increased and 
appears stronger than that to Stefansky. Where however 
hyperinfection has taken pla�e, and the bacilli have increa'sed 
in the body, the reaction to Hansen leprolin is weak or 
negative, though in adults whose general health is otherwise 
good the reaction to Stefansky leprolin may be as strong as 
in non-lepers. 

The Erythrocyte Sedimentation Test . -This test has been 
found of great value in estimating the general resistance of 
leprous patients. As a rule steady improvement takes place 
in patients whose sedimentation index is consistently low ; 
i .e. ,  whose erythrocytes when tested at regular intervals 
always sediment slowly. Almost all pathological and physio­
logical conditions which cause increased 'rapidity of sedimen­
tation also lower the resistance of the body to leprosy. 

Physical development.-As in tuberculosi,s. so in leprosy 
physical training is of great importance. In the former 
disease this has to be carried out slowly by carefuUy 
graduated exercises. In leprosy physical training " can be 
carried out more rapidly as vital organs are 'seldom involved. 
As the muscles become firm the erythrocyte sedimentation 
index is in many cases gradually found to diminish ( i .e .  the 
cells fall more slowly) , and progress towards recovery 
becomes more rapid. In lazy patients or in thos'e who will 
not take sufficient exercise, improvement seldom takes place 
whatever treatment be used. 

The mental equipment of the patient.-In a disease like 
leprosy which requires a painful form of treatment often 
extending over several years the mental condition and 
character of the patient are of vital importance, especially as 
the main part of the treatment (that of keeping himself 
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physically fit) depends upon the intelligent persistence of the 
patient. 

' . 

MAKING THE PROGNO S I S .  
Prognosis in connection with leprosy may be ·conveniently 

divided under three main heads : -
In infectious contacts ( contacts with infectious cases) 

without signs of the disease, what is the likelihood 
of leprosy developing ? 

In those in whom leprosy has devdoped, and definite 
signs are present, what are the chances of r,ecovery, 
how long will it take, what are the chances of 
relapse, will recovery take place with or without 
deformities and disablement ? 

How long should treatment be continued after active 
signs have disappea'red, and how long should 
the patient be kept under observation ?  

1 .  Infectious contacts.-We us'e this term to indicate 
those who have been in contact with infectious cases of 
leprosy, but who have not so far shown any signs of leprosy. 

In making a prognosis the most important point to be 
ascertained is the age when contact first took place. If this 
was within the fi'rst few years of life, and especially if there 
was prolonged and dose contact with a highly infectious 
case, then, even though several years may have passed since 
then and no signs of the disease have been noticed, it i's 
possible that a genemlised infection may have taken place 
which will show itself sooner or later. In such cases the 
leprolin, test is of great value. If the r'eaction to Hansen 
leprolin is 'stronger than that to Stefansky then the prognosis 
is good, as it indicates enhanced resistance to M. leprae. In 
such 'cases if there had been any considerable leprous foci in 
the skin or peripheral nerves they would have induced cellular 
reaction and shown themselves dinically, and no 'slight 
bacillary foci are likely ' to survive long in such resistant 
cas'es, as they would be phagocytosed. 

If  the reaction to Hansen leprolin is negative, or weaker 
than that to the control, the prognosis is unfavourable .  In 
such cases careful clinical examination with the aid of a 
suitable light will often reveal macules which had escaped 
notice before ; or careful and repeated bacteriological 
examination of the skin or mucous membrane will show acid­
fast bacilli . 

In addition to these cases we have the ' juvenile ' type of 
leprosy. The age factor, referred to above, lowers the 
resistance to the disease, and thereafter the hyperinfection 
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factor -steps in and maintains the lowered resistance. The 
absence or obscurity of .clinical signs is  due to the state of 
symbiosis set up in the non-resistant tissues of the body, the 
cellular and other responses which are responsible for the 
appearance of lesions being at a minimum. If  the general 
health of  the child i s  poor then the possibility of general 
infection having taken place is considerably enhanced. 

In the case of healthy adults who have been in contact 
with infectious cases and show no signs,  the prognosis is as 
a rule much mor-e favourable. I f  a considerable period has 
passed since contact took place then definite signs of the 
neural type of  leprosy would probably hav'e declared them­
selves if  infection were pres·ent in the body. But here too 
the leprolin test is  of great value . 

In adults who are or  who have been in a poor state of 
health,  the danger of the infection developing is much 
greater. If there is  a history of severe or prolonged disease 
or of other predisposing conditions during the interval since 
contact took place, if the sedimentation index is  high, and if 
the reaction to Hansen leprolin is  negative or weak as com­
pared to the control ,  then a very guarded prognosis is  
n ecessary ; T,e-examinations of  the patient clinically and 
bacteriologically may reveal positive signs sooner or later. 

Contact with leprous cases ( whether infectious or not) 
frequently gives rise to ( leprophobia ) . This is particularly 
common in doctors who have treated cas'es of leprosy, but 
whose experience of the disease is meagre. Some l ight 
macule due to l eucoderma, seborrhoea, tinea or some other 
skin disea-se is mistaken for a leprous lesion ; or neuritis ,  
connected with a septic condition elsewhere in the  body, is  
mistaken for a leprous nerve condition. I f  the patient is  in 
good health and his suspected lesion is  clearly not leprous, 
then a definite negative diagnosis may -set his mind at ease. 
Often a form of neurasthenia centres round this phobia,  land 
the patient tak-es leave from his work and spends his time 
brooding over his supposed ailment . In such cases it  i-s 
important to have the leave cancelled ; assuring the patient 
that there is  no danger of l eprosy, and the return to absorp­
tion in  work may be suffici-ent to clear up the neurasthenia .  

2. Patients with leprous lesions.-In making a prognosis 
the important points to ascertain are the degree of infection 
and the special and general resistance of the patient to the 
disease. All patients should be divided into resistant and 
non-resistant groups.  In doing this it is important to go 
carefully into the medical history of the patient especially 
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with regard to predisposing oauses ; also the general appear­
ance, bacteriological examination, and the extent of the 
lesions may give a clear indication. The leprolin and sedi'­
mentation tests are of great value. 

The following table gives the main distinction between 
resistant and non-resistant cases as seen in Bengal : -

Resistant. 
One or only a few macules with 

anaesthesia to l ig·ht touch,  and with 
marked erythema ; thickening and 
induration of tJle skin either t h nough 
ou t the lesion or at t·he n:largin. 

Th icken ing and tenderness of the 
sensory or m ixed n erves connected 
with the macules. 

Generalised in fect ion o f  t he skin 
i's never present,  the d i sease o f  the · 
sk in being confined to a few macules.  

Lesions grow slowly or  remain 
stat iona ry for long periods,  o f t en for 
years.  

Bacteriolog·ical exam ination o f  the 
skin shows few or no acid- fast baci l l i . 

N O<n-resistaH t .  
More nume rou s and w idesp read 

and flatter le s i on s  without marked 
e rythematou s th icJ<;ening or indura­
t ion,  the margin m erging with the 
surJ'ou nding skin.  Erythema less 
ma rked . Hypopigm en tat i on i s more 
not iceab le . 

Nerve th icken ing as a rule not  
marked. 

I n  advanced cases skin i nvolvent 
may be widespread, covering the 
whole body, with no appearance o f  
macu les . VVhile i n  some o f  these 
cases there i s  noticeable th icken ing 
and nodulati1on, in others  it i s  difficult  
to  rec·ogni se the presence of disease 
on inspection though bacte r iolog ica l 
exam i nat ion shows w idesp read 
in fect ion . 

New les i.an s cont i n u a l l y  appear and 
macules grow rapidly in s i z e  and 
coalesce,  u n t i l  a lmost t h e  who le skin 
i s  involved. 

Bacill i  are found i n  le s ion s o f  the 
skin and n asal mucosa in  greater or 
sm al ler numbers.  

T.here i s  strong reaction to Reaction to Hansen's lep rol in i�  
Hansen's  a s  compared to Stefansky's absent or very weak. 
leprolin . 

In ·resistant cases the prognosis is excellent provided the 
patient remains in at least moderately good general health. 
The lesions should disappear under treatment in a compara­
tively short time (a few weeks to a few months) ; and the 
danger of relapse, once all signs of active dis-ease have 
disappeared from the skin and the nerves, is very small, 
provided that the patient's general health is maintained. 

In non-resistant ca'ses the prognosis is much more doubt­
ful. If the ·general health is good, or if under suitable 
treatment it becomes good, and especially if  the sedimenta­
tion of erythrocytes is ·slow, then a favourable though 
guarded prognosis may be given . Tpe period of treatment 
necessary will however be much more. prolonged.  In many 
cases of low resistance a definite prognosis should be d elayed 
until tpere has been time to observe the progress made under 
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general and special treatment . The effective treatment of 
complicating diseases, along with the carrying out of a strict 
regime of cardul diet, active and suitable exercise and 
regular habits , is often found to bring about within a few 
months, or it may be in one or two years ,  improvement up to 
a certain point, after which the patient progresses steadily 
towards recovery, though several years may be necessary 
to get rid of 'all active signs. 

The question of recovery, with or without permanent 
lesions and deformity, is an important one for the patient . 
The earlier tr'eatment i,g. begun and the more carefully it i s  
carried out, the less l ikel ihood is there of the development 
of trophic lesions of the hands, feet, and face. Carefully 
planned physical exercise is  very important in this connection . 
Nerve reaction in the ulnar and peroneal nerves , which so 
commonly results in claw hand and drop foot, seldom occur 
in patients with firm well-developed muscles .  In most cases 
a certain amount of ,amesthesia and, if  the larger mixed 
nerves have been involved, of trophic changes in the small 
,muscles are likely to persist. These should not he mistaken 
for active signs of disease. 

3. The length of t'fcatment and the period of observation 
necessary after the cessation of treatment are matters of 
extreme importance. Treatment is frequently stopped far 
too soon, and relapse follows causing disappointment to the 
patient and loss of confidence in the treatment of leprosy. 

In non-resistant cases clinical appearances are, most 
deceptive. Lesions will often disappear due to the effect .of 
complicating diseases, the resultant depression of cellular 
reaction to M. leprae giving a false appea'rance of improve­
ment. Bacteriological examination i)hould be carried out 
thoroughly and repeatedly till the results become negative 
in smea'rs taken from all parts of the body, before the disease 
i's declared quiescent . The disease should have remained 
quiescent for at least two years before it is declared arrested. 
Thereafter the patient should remain under observation for 
several years until the 'reaction to Hansen leprolin becomes 
stronger than that to Stefansky leprolin . The reason for 
this prolonged observation period after routine bacterio­
logical examination hals become negative is that , though 
bacilli may be absent from the skin and nasal mucosa, they 
may still remain present in the peripheral nerves. 

In resistant cases the necessary period of treatment and 
after-observation is much shorter.  In most of them bacterio­
logi'cal examination is negative from the beginning or. only 
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very few bacilli can be found in the lesions . In resistant cases 
the criteria of quiescence and arrest must therefore be based 
chiefly upon clinical appearances ; ( a) lesions a're flattened 
out, so that the finger on pa1ssing along the surface from the 
normal skin to the lesion cannot detect any raised margin, 
and the skin picked up between finger and thumb feels no 
thicker than the healthy surrounding skin ; ( b) thickened 
nerves lose their tenderness on pressure or percussion, and 
became reduced to their normal size ; ( c) no new lesions 
appear, and the original lesions no longer increase in size ; 
(d) the areas of anresthesia, though not entirely disappearing, 
remain stationary in size ; neither increasing nor diminishing. 

SUMMARY 

1. A reliable prognosis in leprosy is  important because of the 
dread in which the disease is  held, and because mild, easily arrested 
resistant cases are apt to be con fused with and bear the stigma attribut­
able to the more serious incurable and in fectious forms o f  the disease. 

2.  The degree o f  general and specific resistance o f  the patient i s  
all-important in  making a n  accurate prognosis .  T h e  methods o f  
determining t h e  resistance b y  clinical a n d  bacteriological examination, 
with the aid of the leprolin and erythrocyte sedimentation tests are \ 
described. 

3. The danger to young child ren in contact with infectious cases 
is discussed. 

4. We described the methods of determining the length of treat­
ment and how long the patient should remain under observation a f ter 
the disease i s  arrested. 

Annual Report for 1 934 of the Bengal 
Branch of B.E.L.R.A. 

(Reprinted from ((Leprosy in /india," Vol. VII, April, 1935) . 

A BRIEF SURVEY OF PAST WORK. 

T
HE Indian Council of B .E .L.R.A. was formed in 1925 . 

The B engal Branch was formed in 1926, and in this 
year there were 1 1  leprosy dinics in the whole of 

Bengal. In 1927 a Leprosy Propaganda Officer was 
appointed by the Bengal Branch and he began to visit the 
different district,s of Bengal with a view to getting leprosy 
clinics started. The following approximate figures indicate 
the increase in the number of public leprosy treatment 
centres maintained by local authorities in Bengal . Before 
1 927-1 1 , 1 927-16, 1 928-23, 1 929-30, 1930-34, 1 93 1 -
39, 1 932-57, 1 933-72, 1 934-99 ; there are i n  addition 




