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der the conditions of the trial , it could 
not be concluded that BCG had been ef
fective in the prevention of leprosy, but 
that present results have suggested that 
BCG raises the level of general resistance 
to invasion by lvi . leprae, plays a role in 
the development of inapparent or self-heal
ing forms , rather than the more severe 
forms of the disease, and prevents relapse 
of the self-healed cases. 

Dr. Bees reported preliminary results 
of the investigation of the prophylactic 
value of BCG vaccination planned by the 
Uganda government, and conducted by the 
Leprosy Committee of the British Medical 
Hesearch Council. The first progress report 
of this large-scale trial of BCG vaccination 
against leprosy in children, was published 
by J. A. K. Brown and M. M. Stone in the 
British Medical Journal early in 1966. 

The trial in Uganda, based on large ex
perimental and control groups, was car
ried out on 16,301 tuberculin-negative chil
dren, more than 80 per cent of whom were 
under ten years of age, and all of them 
contacts of known leprosy patients. The 
BCG-vaccinated group consisted of 8,149 
children and the nonvaccinated group of 
8,152 children. At the first follow-up, 107 
cases of leprosy were discovered, 89 of 
them (11.0 per 1,000) among 8,071 un
vaccinated children, and, in contrast, 18 

or 2.2 per 1,000 among 8,091 BCG vacci
nated children. 

The results thus far obtained indicate 
that BCG vaccination of children in eastern 
Uganda has conferred substantial protec
tion against early tuberculoid leprosy for 
a period of one to three years. Vaccina
tion before and during the incubation peri
od appe'ared to be effective regardless of 
the age of the children. It was concluded, 
therefore, that the preliminary results of 
the Uganda trial indicate that BCG vacci
nation is worth considering in a leprosy 
control program. 

Tr1e participants in the Tokyo Confer
ence felt that an important fi eld for future 
study is the prophylactic effect of BCG 
vaccination against lepromatous leprosy. It 
is expected that the first results of the 
\lVRO trial in Burma, where the leproma
tous rate is high, will be available for study 
by the end of 1967. 

The Conference also discussed the sub
ject of laboratory inves tigation of the value 
of BCG vaccination. Dr. C. C. Shepard, 
reporting on studies in the mouse, stated 
that an effect "appears to have been exerted 
at two times, one, early, against the newly 
inoculated bacilli, and the other later, by 
suppressing growth at some lower plateau 
value." 

- Y OSHIO YOSHIE 

Chemoprophylaxis and BCG Vaccination Against Leprosyl 

Recent large and well-controlled studies 
of chemoprophylaxis and BCG vaccination 
have encouraged the hope that these two 
procedures will be of significant value in 
the prevention of leprosy. In a survev to 
learn the" prophylactic value of DDS 
against leprosy, Dharmendra and his col
leagues!!, with associated teams of medical 
and paramedical workers, examined 205,-
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234 persons. Five hundred and eighty-five 
child contacts (0-14 years of age) of lep
ro3Y patients completed prophylactic DDS 
treatment and remained under observation 
for two and a quarter years, 291 in the pro
phylactic DDS group and 294 in a control 
group receiving a placebo. 

The report has been widely read and its 
significant data need not be repeated here. 
Figures thus far available indicate a sub
stantial reduction in the incidence of lep
rosy in the group given DDS. This reduc
tion , calculated as .099-.048, or 51.5 per 

.099 
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cent, is attributable to chemoprophylaxis 
if the groups are strictly comparable, par
ticularly as to the b~cteriologic status of 
the index cases ( 145 were bacteriologically 
negative although classified as leproma
tous). Maximum prophylactic activity was 
found within seven to 18 months after treat
ment ( DDS, 4 cases, and controls, 18 
cases) . On the bas is of an incubation peri
od of three or four years for tuberculoid 
leprosy, chemoprophylaxis should also be 
credited . with aborting preexistent leprosy 
infections. Of 29 cases in the untrea ted 
children, only two (6.9%) were indetermi
nate, with some likelihood of turning lep
romatous; the res t were tuberculoid and 
of minimal extent, with a very high ex
pectancy of healing spontaneously. The 
possible value of prophylactic DDS ther
apy aga inst lepromatous leprosy has , there
fore, not been measured by this study thus 
far. 

Leprosy rates in contacts of leproma
tous patients are four to six or more times 
higher than for noncontacts, but it is also 
a fact that even among children only about 
30 per cent of all leprosy cases in endemic 
areas are traceable to contact with a known 
"open" case. If prophylactic DDS therapy 
were 50 per cent effective, as in the Madras 
study, a reduction of only half of 30 per 
cent in total incidencc should be expected 
if chemoproph ylaxis is limited to kno'vvn 
contacts in the population . To be an effec
tive control measure chemoprophylaxis 
must be applied to the general population 
and not limited to contacts ; if so, however, 
administering DDS tablets twice a week in
definitely may not prove practicable as 
compared, for example, to a single BeG 
vaccination. 

A BeG trial conducted in eas tern 
Uganda:! has brought out many facts of 
importance besides an empiric knowl edge 
of the practical value of BeG in prevent
ing the onset of leprosy. Among numerous 
noteworthy findings was an apparent lack 
of association between reactivity to tuber
culin and susceptibility to leprosy, as shown 
in a study of attack rates among 9,152 Ull -
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vaccinated children, in relation to their 
initial tuberculin status. The children 
were not lepromin-tes ted, but numerous 
studies have reported an existing close 
positive correlation between reactions to 
lepromin and to tuberculin, particularly 
in children. In view of this cross relation
ship, some associa tion might have been 
expected between attack rates and the tu
berculin status of the children irrespective 
of age, although in theory this could be 
limited to lepromatous leprosy. Tubercu
lin reactivity increases with age in chil 
dren, as w ith tha t to lepromin . The nega
tive tuberculin reactors (G rade 0 ) were 
appreciably younger than those with weak
ly positive reactions ( Grade I & II ), and 
the strong (Grade III and IV ) reactors 
were probahl y essentially older children. 
This lack of association between attack 
rates for tuberculoid leprosy and reactivity 
to tuberculin could thus not have been due 
to the age-constitution of the groups. 

Study of age-specific attack rates for the 
two matched groups of vaccinated and un
vaccinated children of tuberculin grades 
0, I and II showed that attack rates were 
highes t at 10-15 years and lowest at 0-5 
years in the unvaccinated children. Differ
ences between vaccinated and unvacci
nated groups were equally appreciable at 
all childhood ages, so that BeG must have 
conferred definite protection from tubercu
loid leprosy on all the children, irrespec
tive of age at vaccination and antecedent 
tuberculin sensi tivity. 

The prophylactic value of BeG in lep
rosy was predicated solely on its acknowl
edged faculty of inducing lepromin posi
tivity on top of specific positivity to 
tuberculin . As is known, lepromin reac
tivity is associated with relative resistance 
to leprosy, because, except in childhood, 
healthy persons and tuberculoid cases are 
equally lepromin-positive, while leproma
tous cases are lepromin-negative. On the 
basis of lepromin reactivity alone, BeG 
vaccina tion might be expected to prevent 
lepromatous leprosy, but not tuberculoid 
leprosy. 

The Uganda results sugges t, however, 
that BeG confers substantial protection 
against tuberculoid leprosy. If the groups 
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are comparable, the 80 per cent reduction 
in tuberculoid leprosy is attributable en
tirely to BCG vaccination. F urthermore, 
it appears that BCG not only prevented 
but actually aborted already preexisting 
infections in the vaccinated group. Such 
a conclusion would be logical if we allow 
an incubation period (for tuberculoid lep
rosy) of three or four years in the children, 
since the period between vaccination and 
reexamination averaged only 26 months 
and could range from eight to 44 months. 

Reactivity to lepromin was not taken in
to account, but attack rates were much 
higher in the older children than in the 
younger ones. Tuberculoid leprosy cer
tainly may develop in previously lepromin
positive individuals, including children. It 
has not been es tablished that tuberculoid 
leprosy occurs only among lepromin-nega
tives. As is shown, lepromin reactivity is 
nonspecific, may occur in the absence of 
leprosy, and increases sharply with age in 
children. Under the conditions prevailing 
in Cebu in the Philippines, for example, 
large groups of children 6-9 years of age 
were already found 75 to 91 per cent 
Mitsuda-positive at the 5 mm. level, but 
only 22 per cent tuberculin-positive to 5 
TU PPD, and 25 per cent positive to 10 
TU PPD. Not all of the unvaccinated chil
dren developing tuberculoid leprosy in the 
Uganda study could have been lepromin
negative originally, especially the older 
ones and the tuberculin reactors; they 
could have been lepromin-positive and/ or 
tuberculin-positive at the outset. If this 
premise is accepted, BCG vaccination con
fers protection or immunity against leprosy 
that is not completely related to or de
pendent on lepromin reactivity, as has been 
theorized . The value of BCG vaccination 
against lepromatous leprosy was not shown 
in the Uganda study; no instances of lep
romatous or prelepromatous leprosy were 
observed among the secondary cases. 

The World Health Organiza tion4 has in
quired into the possibility of prospective 
trials in Cebu (by the Leonard Wood Me
morial ) or elsewhere to confirm or add to 

4 Letter from L. M. Bechclli , Ap ril 13, 1966. 

the important results of the Madras DDS 
and Uganda BCG studies. 

The island of Cebu is 150 miles long and 
20 miles wide; the population is 1,600,000. 
On 30 April 1966, 1,865 "active" leprosy 
cases, including 708 lepromatous or border
line and 1,157 tuberculoid or indetenninate 
cases, were registered in this province. Ac
tual prevalence, active cases only, is 1.2/ 
1,000 for total leprosy and 0.4/ 1,000 for 
lepromatous and borderline leprosy; the 
known total prevalence, however, was as 
high as 19/ 1,000 in Cordova and Talisay, 
highly endemic foci in Cebu. The 708 
ava ilable index cases are not expected to 
yield more than 700 child contacts, a num
ber insufficient for a good prophylaxis 
study. 

More than prevalence, a sound knowl
edge of incidence (attack rates) is essen
tial in planning prophylaxis trials, particu
larly in determining the minimum numbers 
of children needed to guarantee significant 
results. Aside from the disparity in total 
numbers of child subjects (585 in Madras 
and 17,243 in Uganda), there are other 
striking dissimilarities between the Madras 
and Uganda prophylaxis trials, as shown 
by the following data: 

(a) Madras DDS study, 1962-1965, 
untrea ted control group: 27 tuberculoid 
and two indeterminate cases developed 
in 294 child contacts of "open" and 
formerly open index cases; the attack 
rate was 99/ 1,000 in 2~~ years, or 44/ 1,000 
per year. (Known prevalence in Madras 
21/ 1,000; 86 per cent of all cases tuber
culoid. 

(b ) Uganda BCG study, 1962-1964, 
unvaccinated control group: 89 tubercu
loid cases developed in 8,071 child con
tacts or relatives of predominantly tuber
laid index cases; the attack rate was 
11/ 1,000 over an average period of 26 
months or 5/ 1,000 per year. (Known 
prevalence in Uganda 25/ 1,000; 92 per 
cent of all cases tuberculoid .) 
With allowances for differences in clini

cal type of index cases, frequency of exam
inations, tuberculin reactivity, etc., attack 
rates presumably may range from 5/ 1,000 
yearly in Uganda to 44/ 1,000 yearly in 
Madras among children with the highest 
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leprosy risk ava ilable fo r cach area. Inci
dentally, judged solely from th e Uganda 
and Madras findin gs. BCG vaccination, 
with an attributed percenta~~e redll r· tion in 
incidence of 11.0-2.2 per thousand or 80 

11.0 
per cent appears to be a more effec tive pro
phylactic measure than DDS trea tment; 
the latter presumably accomplished a re
duction in incidence of 99.0-48.0 p CI' thou -

99.0 
sand or 'on ly 51.5 per cent. 

Incidence fi gures for leprosy in Ccbu , 
available for comparison, were obtained 
during a 15 year follow-up of the popula
tion of Cordova and Talisay from 1935 to 
1950, in the course of three success ive sur
veys and population examinations. These 
showed average annual attack rates in 
childhood (0-14 years) , estimated some
what di ffe ren tl y by a modified life- table 
method, of 11.7 leprosy cases per 1,000 
children per year among contacts of lepro
matous patients, 1.9/ 1,000 among contacts 

of purely tubcrculoid patients, and only 
1.0/ 1,000 in the general noncontact popu
lation. On the bas is of these attack rates it 
would appear impracticable to conduct a 
prophylaxis trial in Cebu with any expecta
tion of securing significant results. Not 
enough contacts of lepromatous cases are 
ava ilable and attack rates for children in 
th e general population are too low, even 
in highly endemic foci in the p rovince. 

Data on average annual a ttack rates for 
all forms of leprosy with respect to age and 
household exposure to lepromatous and 
nonlepromatous cases show that out of 273 
leprosy cases developing in the entire pop
ulation of Cordova and Talisay from 1935 
to 1950, only 88 cases, or 32.3 per cent, oc
curred among contacts of known leprosy 
patients of either type of the disease. These 
fi gures support the contention that any pro
phylactic measure limited to contacts only 
would not be likely to prove effective in 
the control of leprosy. 

- R. S. GUINTO 

Antagonism Among Diseases 

The g ues tion of antagonism among dis
eases has intrigued phys icians, especially 
those philosophically inclined, for centuries. 
Opinions on the subject have been based 
largely on clinical or epidemiologic im
pression, and relatively rarely on statistic
ally controlled observation. 

The evidence fo r an antagonistic effect 
of one disease upon another has res ted 
largely on judgments on the prevalence 
of two diseases in a given locality. At one 
time, for example, it was believed that a 
"mutual exclusiveness" existed between 
typhoid fever and malaria. Persons long 
resident in malarious regions were believed 
to have los t an originally natural suscepti
bility to typhoid fever (2) . The original, 
and certainly q uite uncontrolled observa
tions leading to this concept, were made 
in Algiers and Italy. Hirsch cited many 

later reports from other countries, includ
ing the United States, supporting the hy
pothesis of such an antagonism. 

Most of such concepts have been aban
doned in the light of later study. Indeed , 
as far as typhoid fever and malaria were 
concerned, physicians in the United States, 
at the time of the Civil War, believed 
loosely in the existence of a combination 
of the two diseases. All this was before 
the advent of speci fi c concepts of the 
etiology of the two diseases based on 
later knowledge from bacteriology and 
paraisitology. 

Yet in more recent times other an tago
nisms among microbial diseases, resting 
on a more readily established foundation, 
have been recognized, e.g., th at between 
malaria and the dementia paralytica of 
cerebral syphilis. H owever, in this case, 


