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THE USE OF BCG IN LEPROSY 

In ] 939, Fel'Juindez1 injected BCG intradermally into 123 hea lthy 
children who had heen found negative to th e tuberculin and lepromin 
tests. Whrn they were tested aftel' the BCG inoculation, however, over 
90 per cent of them gave positive r esponses to both tests. H e concluded 
that BCG might be effi cacious in the prevention of ]"rprosy, and sug
ges ted its use for this purpose. 

During the next 10 years only three papers were published on this 
subject : a second one by F ernandez in 1943,~ one by Gines and Poletti 
in 1945/1 and finally one by Azulay in 1948.4 These authors confirmed 
the results of Fernandez and concurred with his conclusions. Chaus
sinancl ,5 quite independently, also proposrcl at thr International Con
gr ess on B CG which met in Paris in ]948 the usc of BOG in the 
prophylaxis of leprosy. 

In 1950 there was formed in Sao Paulo, Brazil , a team composed of 
a leprologist (Nelson de Souza Campos ) and two tuberculosis experts 
(J. R osemberg and J. Aun), who brought the subject of BCG up to 
date hy a series of well-planned exper iments. Their r esults were pub
lished in a series of papers between 1950 and 1961. These were valu
able contributions towards the solution of th e problem, and drew the 
atielltion of leprologists to the possihilitie. of B CG as an agent for the 

I FER~ANJ)EZ, J. M.:\1. Estudio compnrativo de h reaccion de Mitsucla con las l"enccioncs 
tllbcl"clI linicns. RCL Argcntinfl Dcrmatosif. 23 (1939) 425-453. 

~ FERNA:s"DEZ, J. M.:'.1:. Influencia del ffleto!" tuberculosis sobre la reacci6n a. la lepromina. 
Rc\". Al·gentino-Norteam erica llfl dc Cien. Med. 1 (1943) 592-600 . 

3 GINES, A. R. find. POI.E'r'I'I, J. G. La l"cflccion de Mitsudn. cn los vacunn.clos con BCG. 
(Pos ihilidailes de In ynculHlcion COil BCG en la profilflxis de In lepra. ) Hojn. 'risio!. (Montcvi
deo ) 5 ( 1945 ) 284 · ~92. 

4 AZl·LAY, R. D. A n~ii.o do B.C.G. subre n rea~iio lcpromimiCfl. 0 Hosp. (Rio de Janeiro ) 
34 (1948 ) 853-856. 

5 CHAUSSINA ND, R. Premunition rela.tivc nntilepreuse pfl r la vncci nation all B.C.G. Rev. 
Colon. ~lcd. Chir. 21 ( 1949 ) 170. 
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prevention of lep rosy. They are too lIumerous to list here, cxcept for 
the first one,6 which bears immediately on the present subject. 

In the meantime the Madrid congress (1953) considered these pos
sibilities with some degree of enthusiasm. vVade,7 commenting on the 
subject in a JOURNAL editorial in 1956, pointed out the increasing inter
est that had been awakened in the matter, judging by the l1Ulnber of 
papers that had been published by that time. 

On examining the possibiliti es offered hy BeG as an agellt for the 
prevention of leprosy, two questions ari se : (1) Does BeG playa spec
ial role in provoking the appeal'allce of lep romin positivity in healthy 
individuals previously negative to that antigen '? (2) Does tlw reactiv
ity artificially induccd by BeG have the same value as a sign of r esist
ance to infection as is attr ibu tcd to th e natural or spontaneous 
positivity ~ 

The fir st question is justified because, although Ferllandcz's fir st 
observations appeared to be conclusive, later work by Lara/·!I P~\Ula 
Souza, Fen-az and Bechelli,lO Bechellill and others cas t douht on the 
special value of BeG because they found that retesting with lcpromin 
could also convert a negative into a positive response. In Fernandez's 
observations a control group composed of children who had not been 
inoculated 'with BeG, but simply retested with lepromin , embodied a 
deficiency that wa s recognized latel'.1 2 This matter wa s l'e\'iewed at 
length by ,¥ade in 1955/ ~ who called attention to the fact that UstvecW 4 

called such injections of mycobacteria" microvaccina tions. " 
Thi s effect of repeated injections of lepromin was not observed 

uutil BeG as a prophylactic agent in leprosy had been the subj cct of 
important studi es. This was fortunate because, if it had been obscl'ved 
immediately after the publication of Fernandez's fir st paper, all int.er 
est in th is problem might have been lost and these studie:-; might not 
have been made. Thi s would have been regr ettable becausc, aHhough 

6 ROSEMBERG, J., DE SOUZA CAMPOS, N. alld AUN, J. N . Dn rela~iio inunullobiologica entre 
t uberculose e lepra. 1. A<;iio positivante do BCG sobrc n l cpromino ·rea~ i'io. Rev. brasi leira Lcprol. 
18 ( 1950 ) 3·23. r'l' he other papers in this seri es a re illcluil ed in the li st of ref ercnces of No. 
17 of the present list.l 

7 WADE, H . W. Thc beginning with BCG in lcp rosy work. Internat. J. Lcprosy 24 (J956 ) 
191-194 (editoria l) . 

8 LAR.A, C. B. Mitsuda '~ skin r eaction (leprolin tes t ) in youllg children of leprous parcnts. 
1. Observations Oil children from one to fiv e years old . Month . Bull. Bur. Hlth. (Ma nila. ) 19 
(1939 ) 15·47 . 

!) LARA, C. B . Mitsuda's skin r eaction (lepromin tcst ) in chil drcn of leprous parents. II. 
Observation s on newly-born to cighteen-month-old children. Internat. J. Leprosy 8 ( 1940) 15-28. 

10 P,AULA SOUZA, R., F£RRAZ, N. T. and BECHELJ,J, L . M. Iniluencia do BeG vjyo e morto 
sohre a reac~iio de Mitsuda . Rev. brasileira Leprol. 21 (1953 ) 43-50. 

11 BECH£LLJ, L. M. The influence of repeated lepromin tcst.ing 011 th c l\1itsuda r(,flction in 
healthy people. Intcrnat. J. Leprosy 27 ( 1959 ) 228-235. 

12 FERNANDEZ, J. M. M. Reaccion es provocadas POl' a lltigcnos leprosos y tuhcrculosos en 
indi viduos sanos, infectados y cllfermos. Leprologj :1 4 (J 959 ) 86-] 07. 

18 WADE, H. W. Induction of lepromin reactivity by I'epentcd lepromill tcstillg. IlItcrnnt. 
J. Leprosy 23 (1955 ) 310-315 (editorial ). 

H Us'rnD, H. C. 'l:he B CG test. WHO/ Expo Vac.'l:BC/ 6 N oy. ]953. 
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(-he obj<'ctions to Fernalldez's cOl1clusio!l s are technically valid, later 
\"ork has confirmed th em. Doull, Guiuto alld Mabalay,'" Kinllear 
Browll and Stolle lU and Rosembel'g and associates17- to mention ollly 
the most rccent publications- have proved that BUG provokes, ill a 
large proportion of hcalthy individuals, a chall gc from a negative to 
a positi,'c with th e lep romin test. 

As the work of Bechelli alld othcrs lll cntion ed ha s definitely proved 
that retes ting with lep romin can also induce reactivity to lepromin ill 
man , th e controvcrsy ahout BeG venm s lepromin may be concluded by 
accepting as valid fhe following statement: "Thc inoculat ion of sus
perlsion s of Rcid -fast bacilli into healthy individual s can modify thc ir 
statc of imlllunity, convcrtill g them from nega tivc into positive 
r eactors. " 

rehis phenomenon, fir s t establish ed in animals by ,Vacle,IR ancllater 
by l'~eldman aJld associatrs,tu Olmos Castro and A rcuri~o and Fernall(lez 
and as sociates ,~1 have confirmed this statement in dogs, guinea-pigs 
and man, !lot only with lep romin and BCG, but al so with an antigcll 
of lepromin type prepared from rat-Icprosy lcs ion s Rlld with SUSPC Il 

sion s of th e tuber cle bacillus. 
~eh c secoll(l ques tion ca n bc s tatcd as follows: Docs vaccination 

with BeG, correctly performed, g ive any protection against leprosy? 
Few puhlications contribute information about this .ques tion, in spitc 
of the fact that the vaccine is regularly used in many countries. Only 
three experiments will be considered here. 

E.rpel'iment of Conrit and Clssociate.< .- In a J'ura l district of Venezuela which had 
a high in r-id enee of leprosy, 100 p el' thousand, a g roup of hea lthy persons who 
lived in t l o~e contact with patients were selected for observation.22 The ex periment 
was starterl ill 1950 with 1,106 ~ubj etts whose ages I'llried frolll 4- to over 50 yellr;;, 

15 DOULL, J. A., GU INTO, R. S. a nd MABALAY, :\L C. Efrcct of BCG I'acc in ntion, le promin 
t es ting nnd nntur:11 cnuses in indu cing renctiyity to lepromin and to tuberculin . Intemnt. J. 
L cpI'osy 2S ( HI57 ) 13·37. 

16 BRO\\'N, J . A. K. and S'l'ON~: , M. M. ~' h e multipuli cture depot lepromin t es t: I . Tcch · 
niquc nncl ~Hh'antages . II. App li ca tion of thc stud y of B CG·induced lepromin rcadil-ity. Intemnt. 
J . Leprosy 29 (1961 ) 1-13 . 

J7 R,OSElIIBERG, J., D}; SOUZA CAMPOS, N., Au~ , J. N . nnd DA ROCHA P _ISSOS, M. C., JR. 
Imn1L1I10biologic r el:l tioll between tuberculosis and leprosy . X. Compnl'Htivc study of th e re
sults of the lepromin test in subjects submitted to serial inj ec tions of Mitsudn 's nntigen a nd to 
oral BCG ynecinntion. Internat. J. L eprosy 28 (1960 ) 271 -283 . 

18 \ VADE, H. "T. Th e lep romin r caction in 110rmnl dogs; p I' elimin ary rcpo rt. Intemat. J. 
L cprosy 9 ( 1941 ) 39-56. 

H) FELDMAN, W. R., K ARLSON, A. G. a nd GRINDLA V, J. H. Lep romi n; Mitsuda's r eactioll 
with exper im ental obsc]'l-ation s in dogs. A mI. New York Acad . Sci. S4 (1951 ) 53·72. 

20 OLMOS CAS'l'RO, N. a nd ARCURI, P. B. Sensitization of the dog with le promin and B CG, 
:lIld e,-idenee of cross sensitization. Interna t . J. L eprosy 2S ( 1957 ) 23 1-23 7. 

21 FERNA~DEZ, J. M. M., MERCAU, A . R., FERNANDEZ PODESTA, 1'. A ., CA RBONI, E. a nd 
AGUER O, H . F el1oOl enos de sensibilizacion cruzflda prOYOcHtlos POI' ll 11t[genos dcrivfldos del 
M.h, M.t. y ":\L lep1':J emll1'i1l1l1." II. Investigacion es r calizadn s en PCl'1'OS. ( In press, in Lep1'o
logja. ) 

~~ CO~ \,)T, J . Studies of leprosy in the Ge rman ethni c group of Coloni a 1'ovn 1' , Ve nczuc la. 
V. 'ri, e morbidit~· rates in B eG·vaccinated and unvaccill ate cl groups during fh-c ye:l rs. Intcrl1 n t. 
J. L eprosy 24 ( 1956 ) 269·2i4. 
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a ll uf t,hl'lI l free fro II 1 elinieal signs of l epro~y, Divided illto two groups, 584 were 
inoculated with BeG and 522 were used as controls. In ] 950 and 1951 all of them 
rel'l' il'l'd n first intradel'lnal injection of lepl'OIn in , which was rrpeated in 1954-1955; 
in l'a ~ ('S which ga l'e nega tive rea ctions the injedion was r ep ea ted every year. 

TIl'o intraderllla l inj ections of BCG, in doses of 75 mgnl. of ba cilli, were made. The 
group lI sed as 11. co ntrol had 24 lepl'OIl1in-negative cases; the va ccinated g roup had 111 
lepl'oillin ,negati l·es. All the subjects Il'ere observed periodically . 

In 19,55, five years after the beg inning of the cxperinlent, th e results were 
en1 luated il S fo ll ows : (1) J n the vHccinilteo group,. three cases of tuberculoid leprosy 
Ol'l'ul,],l'd during the course of the iirst two years. Orig illa ll y leprOillin negative, 
t lwy latel' responded with an in tensely positive r eact ioll. The lesions were evanescent, 
di sappea ring qui ckly. (2) In the nOll\' acc inated g roup, 25 del'eloped the in fection-
6 lepJ'lllllatous, 3 "dilllol'phous" (borderlinen, 8 tube rcu loid , nlld 8 indetel'lllinatl'. 
Originnlly, 57 p el' cent of thelll hfld heen leprolliin IlPgative. In 18, the ,'Yll1ptoms 
appeHred between the third and fo ur th yel.lr,; of observation. 

In SUll1ll1ar,)': In the vaccina.ted group the nl ol'bidity rate wa s 5.11 pel' cent, 
a ll tubercul oid. In the nonl'accina ted g roup the morbidity rate was 46 pel' cent, and 
9 of the 25 cases lI'('re "open" ones with ~eVl' re fOI'nlS of the di sease, 

A second el'a luation of r esults " 'as 1I1 ade in 1958, 8 years after vaccination, In 
th e I'a eeinatecl g roup 2 more cases had flppeal'ed , 1 tuberculoid and 1 indeterminate, 
bringing th e total up to 5 Cfl ses , In the nonvaccinated group, 4 new eases had occurred, 
3 tuberc.lIl oid and 1. indetermillate, bring ing the total up to 29. There may be signifi cance 
ill th e fat! that in none of these late-appea ring C"l SI'S was the disease of sel'ere form. 

],',"p fl'illl ent oj' Clwtt el'jee and assoc iat es .- In India, during the course of ]9.53/1 

children of different ages (newly born, 1 to 5 years old , and of school age), resident 
in urban Hnd rural areas of the state of Pondichel'l'Y, were va.c(;inated with BCG by 
vVHO tea lllS in an antituberculosis camp.a ign, Five years later the authors investiga ted 
the ineidence of leprosy in the high-prevalen ce rural distri cts of the State, comparing 
contacts which had been va ccinated with th ose which had not. They found that out of 
678 children vaccinated 5 years before, 5 (0,7 % ) were infected , all cases being of the 
tuberculoid type, while out of 1,651 nonvaccina.ted children, 283 (17 % ) were infected, 
15 of them of the lepromatous type. 

E ,/'perim,ent ,oj' lJlontes tl'u c and associates .- Sin ce 1954 it has been the practi ce in 
l\[al'tinique2~ to vacc inate with B CG all newborn infants whose parents 'suffer f rom 
Irprosy , and also all healthy contacts under the age of 20 who are tuberculin nega tive. 
In tIll' sa me ye,ar a law was put into force making va ccination with B CG compulsory 
fO l' fi ll ehildren of school age. In an el'il luation of the effect of this procedure on the 
inci(lenee of leprosy, children up to 15 years of age were exam ined with the following 
l'esult~ : 

NEW CASES TYPES IN CHILDREN 

P eriod Total Children L e 171'oma101l8 Tub ercu.loid Indete rill inate 

1949-1953 591 169 (31.3 % ) 53 (32,5% ) 28 (16,5% ) 89 (50.8 % ) 
19:1.1-1958 813 216 (26.6 % ) 31 (14,3% ) 41 (19.0% ) 144 (66.7 % ) 

19,5S 122 31 (25,4% ) 3 (9.7% ) 12 (38.7% ) 16 (5l.7 % ) 

Since 1954, the first ye.cw in which ehildren of parents with leprosy were vaccinated 
ilt hirth, the proportion of children among the new cases had decreased to a moderate 

23 CHA'l"l'ERJEE, K. R. , So ueou , p, and SAIN'l'E-Ros E, M, Prophylil ctic value of B,C.G. vac
cinati on agahlst leprosy; a preliminary r eport. Bull. Cn lcutta Sell, Trop. Med. 6 (1958 ) 164· 
166 , 

~4 MONTEsTllce, E. EIlc1emicite leprensc et va ccination par Ie B.C.G. de cert.flines ca te
gori es (]'enfants (co lltncts et. non contncts ) a la Martinique, IlItcrnilt. J, Leprosy 27 (1959 ) 
97 ·10:!. 
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deg rce ill 1958, whil e the pr:oporti on of lepl'Olllatous cascs <lIlI Ollg th elll had dee l'ca ~ed 

.in <l striking mann el·. In the sa lli e pm'iod, da ta on the in <:idencB of lepr:osy ill these 
vAcc in ated children tip to the age of 5 yeArs showed n striking decrease, as f ollows : 

1954 ] 3 eases out of Hl6 v3 ceinatl'r1 - 6.6 % 
1955 13 " " " 217 " - 6.1 % 
1956 4 " " " 130 " - 3.1% 
1957 3 " " " 113 " - 2.7 % 
1958 2 " " " 122 " - 1.6% 

The three experimental obse rvations r elated gave s imilar re~ult s, 
and th ey concur witl) those obtained by Fernandez~" and Yanagisa \\'a 
in two fundam ental aspects : (1) Th e rates of infection wC' rC' 10wC' 1' in 
the vaccinated than ill the control g roups. (2) The infected ca ses in 
the vaccinated groups had nonmalig n form s of th e di sea se, while in 
the nonvaccinated group the re wer e more or less llumerous cases of th e 
malign form s. 

"Vhat conclusions call be deduced f rom the experie ll ce obtained so 
far, with r egard to the value of B CG in leprosy 1 The follow'ing fa cts 
should be consider ed: (J) The prevelltive action of B e G again st lep
rosy has not been proved cOll clus ively . (2) There are, how C' ver, ohsc r
vations which ,'ugges t strongly that vaccination is benefi cial to indi 
vidualF; exposed to infection. (3 ) Correct vaccination with BCG docs 
not involve allY risk. (4) The protective effect agains t tuhe rculo tl is of 
BCG vaccination has been definitely proved, and is a definit e benefit to 
the people vaccinated r egardless of the effect on leprosy. (5) B e G can 
be used in the prophylaxis of leprosy without interfering " 'ith oth C' r 
a spects of a sanitary campaign against that disea se. 

vVhy is th e use of an agent which offer s possibiliti es of giving pro
tection against leprosy, which is innocuous and whi ch ha s been proYed 
to give protection agains t tuberculosis, not officially ]'ecomlllend ed J 
'¥hat explanation is ther e for the reserve, vacillation, and even con
tradictory conclusions arrived at by congresses, confer ences and semi 
nal'S on leprology, which have sometimes advi sed its use (III P an
Am erican Confer ence on L eprology, Buenos Aires, 1951; YI Interna
tional Cong ress of L eprology, Madrid, 1953), whil e oth er s have not 
(Pan-American Seminar on L eprology, B elo Horizonte, 19.58 : VII In
ternational Congr ess of L eprology, Tokyo, 1958 ) ~ 

This attitude has a r easonable explanation in the f ear that r ccom
mendation of its application would interfer e with 01' disturb th e devel
opment of the r egular campaign against leprosy. The governmcnts of 
many countries in which leprosy is endemic r esis t the appropriation of 
funds for anti leprosy campaigns. If it were sugges ted that BCG solves 
th e problem of leprosy control, they might suppress fund s for ordinary 
control work and do no more than va ccinate contacts with B CG. 

25 FERNAN DEZ, J . M. M. Influen ce of t h e tuhe rc ulosis f:le t o r on til e clini ca l II II rl illllll tlllO 
logi ca l e volutio n of cllild conta c t s with 1 (' IJI' OS~' p a t i en ts. I llt e rn Rt . . J. L ep rosy 23 (1955 ) 
243 -258 . 
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Th e most effective argument agai nst the use of BCG is that its 
preventive action against leprosy has not been conclusively demoJl
strated statistically, therefor e its use Ca ll1lot be recommended un til 
exhaustive research has given a flnal answer to the questiOlI. 

It must be accepted that the efficiency of BCG as a preventive agent 
against leprosy has not been conclusively demollstJ'ated, alld it is evi
dent t11Rt exhaustive research is needed to prove it s value. There is, 
however , no reason to postpone its use unti'l the results of thi s r esearch 
a re available, and there are good r easons fo1' not postponing its use. 
Nuch rCRcRrch has becn plallned by experts of 'WHO, on the initiative of 
Gay Pri cto, and funds for it would be avail able so that it could be started 
on short notice. Its rcsults na tura 11 y would ]Jot be known for ;) to 10 
yca rs after its comm encement. 

Meanwhile, as said, there are no valid r easons, sanitary, moral or 
economic, for not r ecommending vaccination with BCG, as long as it 
does not interfere with th e usual measures against leprosy and is con
sider ed only as an auxiliary to, not as a substitute for, these measures. 
The second r eport of the "VHO Committee of Experts on Lepl'osy26 
does not recommend the use of BCG, but maintain s that there is no 
objection to its applicRtion as long as it does 1l0t disturb the othe1' 
antil eprosy measures. 

The VIII International Congress of Leprology, which will meet in 
Rio de Janeiro next year, will again discuss this question. A r ecom
mendation along the lines of the sensible and cautious declaration of 
the WHO Committee of Experts would give an equitable solution to 
this prolonged controversy, and 'would allow the r ecovery of some of 
the time lost. Meanwhile, research under way will be continued until 
th e r esults obtained permit a definitive conclusion . 

- J oSE M. M. FERN.~NDEZ 

~6 WORLD H EAT/rH O RGAN I ZA'l'ION. E xpel· t Committee on Leprosy; Second Report. WIll. 
H1th. Org. T eell. Rep. Sel'. No. 189, 1960 . 

BORDERLINE LESIONS FOR AN IMAL I NOCULATION S 

The article by Convit and associates on experimental inoculation, 
in this issue, merits special attention. It r eports success in producing, 
in hamster s only, transferable bacillus- rich lesions from leprosy-bacil
lus suspension s. Success appears to have been dependent primarily on 
two original ideas, one about the choice of animal s and the other about 
the selection of material for the inoculum. 

The reason for choosing the hamster e .. pecially was that it is per 
sistently lepromin negative, even after BCG vaccination or repeated 
lepromin testing. Thus there does not occur, at the site of the inocula
ti011 the Mitsuc1a phenomenon which would create a particularly hostile 


