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13. C. G. Vaccination 
Dr. Andreas We:t:emann 

Chief of Mission to MaUa, 

International TuberculosIS Campai~gn. 

Tuberculosis is still one of the greatest 
scourges of mankind. As physician,>, 
present-day medi,cal students will in the 
future have to take part in the fight 
against this disease, both in prophylactic 
work in the homes, and by treating this 
disease in hospitals. 

The B.C.G. vaccine was produced for 
the first ti.m2 by Professor Ca!mette and 
his pupil Guerin in 1921, from a bovine­
type of the tubercle 'bacillus, after th~s had 
been cultured for thirteen years in a spe:· 
clal medium. During these years the 
bacillus had lost entirely the power to pro­
duce tuberculous disease, but without 
loslng the usua,l ability of a tubercle 
bacillus to develop a relative immunity or 
power of resistance against the tuberculous 
contagion. 

The vaccine, ha.ving been tried for 
many years On animals, was in 1921 given 
to new-born babies by oral administ:::a­
tlOil. (Weill HaEe 1921, (1)). However, it 
was proved in a statistical way, that only 
30% of the ba"bi'es, vaccinated with this 
o.ral administration, were sensitive against, 
tuberculin, and therefore this form of ad­
ministration lost much of its epidemical 
value. (Wallgren (2), Greenwood (3), 
Rosenfe:d (4) ). Besides, the Lubeck tra­
gedy made the oral methods unpopular, .in 
spite of the fact that this tragedy was not 
due to. the B.C.G. vaCCine, which fact was 
definitely proved by the German Law 
Courts (Lange (5) ). 

It was the Scandinavian physicians 
Heimbech (6) and Wallgren (7) who were 
the first to use the parenteral administra­
tlon - Heimbech by subcutaneous and 
Wallgren by intradermal injections. 

The intradermal method proved to be 

the best one and it is now the standaru 
method in use everywhe:::e. Some otha 
methods (Hosenthal's mUlti-puncture (8) 
and the scarilfication m·ethoj of Negre ana 
Bre::,ey (9) ) have be~n used to a certab 
extent. 

By vacclnaLng non-reactors to tuber 
cuE::l, we can convert t.':lem into reactor;s 
to tube'rculin in a very high pe:'centage Cl 

cases (98% to 99%). That means that we 
can give the non -.reactors the sa'me pro­
tect:on against tuberculos:s, as the .rea c·· 
tors to tuberculin have obtained throug.:l 
a natural (but often dangerous) infection. 

Many experiments have been carried 
out to determine the degr.';e of protection 
gi ven by the B.O.G. vaccine. The diffi~ulty 
in these experiments has a:ways been to 
gst really good control groups. !':n o'rder 
to prove the effect of the vaccine, we 
should have a relatively large group cr 
non-reactors to tuberculin, of which every 
second perSOn - chosen abso~utely at ran­
dOlL - should be given B.C.G. vaccine and 
the others le'ft as contro~s. The whol;~ 
group (B.G.G. vac6nated and controls) 
should live unde'r exactly the same condi .. 
tions and ,be controlled in the same way. 
If the B.C.G. vaccine gives protection, 
fewer cases 
allcng the 
con::,rols. 

of tuberculosis will occur 
vaccinated than among the 

In practice, it is almost impossib'e to 
carry o,ut a study where these strict COn­
ditions fOr control are fulfilled to such a 
degree that all statisticians will be satis­
fied. 

Of the controlled studies which come 
closest to the theoretical conditions, the 
following can ,be quoted:'-

1. Heimbech (6) in the years 1924-
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1926 on probationers entering the nursing 
school of the Ullevaal Hospital in Oslo, 
had seen that while many of those who 
did react to tuberculin became ill with 
tUibereulosis at an early stages of their 
training, only few cases developed among 
those found to ,be reactors to tuberculin on 
a,dmisslon. Prompted by this experience, 
Heimbech began B.C.G. vaccination of the 
non-reactors among his nurses in 1926 and 
today he is still following up most of them. 
Among the probationers entering the 
school in the period 1924-1936 for a three­
year training course, 668 were found to be 
reactors to tuberculin On admittance, 501 
were non-reactors and B.C.G. vaccinated, 
while a further 284 non-rea,ctors were not 
vaccinated. The foUowing rates of moy· 
bidity and mortality were calculated for 
the three groups per 1,000 observation 
years: for the reactor group the rates were 
12.4 morbidity, 0 mortality (22 cases of 
tuber,culosis, including such forms as: 
erythema nodosum, pleurisY,etc., and no 
deaths), for the vaccinated 24.1 and 2.1 
(35 cases, all forms included, and 3 deaths) 
and for the non-reactor group 141.2 and 
14.6 (97 cases and 10 deaths). Both mor­
bldity and mortality appear very high in 
the latter group; and Heimbech stresses 
the fa,ct that among the nurses who were 
vaceinated, the incidence of tuberculo£is 
has been reduced to one sixth. 

2. Wallgren (7), a pediatrician, was 
the first to show the importance of B.C.a. 
in the eontrol of tuberculosis in a com­
munity. Injecting all the chHdr,en of 
tuberculous families and thOse exposed to 
infectious sources in the town of Gothen­
burg in Sweden, he obtained a sudden 
drop in the mortality rates from tubercu­
losis in the younger age groups. Whenever 
possible, the children were isolated from 
the sour'ce of infection for six weeks be­
fore 0nd after vaccination until allergy 
had develo,ped. Thus a total of 1,069 per­
sons were given B.C.G. intradermally in 
the period 1927-37 in Gothenburg alone. 
Anderson and Belfrage in 1939 made a 
study of this material, and were able to 
examine 905 vaccinated persons. They 
found that tuberculous disease had deve­
loped in two cases only, and in a benign 
form. Furthermore, a small chlild had 
died from a spedfic primary infection. 
with gene'ralisation, which had developed 
three weeks after vaccination. This child 
had not been isolated prior to the vacci­
nation, and it must be presumed that 
B.C.G. had been inoculated in the incu­
ba tion period. 

3. R G. Ferguson's (10) observations 
On vaccination of general hospital nurses 
and of sanatoria nurses showed that the 
protection given by B.C.G. would apply as 
well to the groups with a high annual in-

B.C.G. Vaccination in Hospitals and Sanatoria of Saskatchewan 
(R. G. Ferguson). 

(1934-1943) 
Nurses in general hospitals 

(Yearly infection rate of 11.8%) 
Positive on entrance ... 
Negative, not vaccinated 
Negative, vaccinated 

Nurses in Sanatoria 
(Yearly infection rate of 71.8%) 

Positive on entrance ... 
Negative, not v3,ccinated 
Negative, vaccinated ... 

Number of 
persons 

478 
1,368 
1,005 

293 
113 
203 

Tubercu-
losis cases 

5 
55 
9 

11 
18 

5 

% with 
Tuberc. 

1.05 
4.02 
0.89 

3.75 
15.9 

2.46 

Aver, 
yea'rs 

observed. 
2.43 
2.43 
2.4:2 

1.25 
1.06 
1.07 
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fe·ction ra,te (sanatoria nurses: 71.8%) as 
to the groups with a much low::;r annua~ 
infection rate (general hospital nurses: 
11.8%). 

Comparison of the percentage of cases 
developing a tuberculous disease in the 
vaccinated and non-vaccinated groups 
shows a ratio of 1:6.5 for the more exposed 
nurses, and of 1: 4.5 for the less expos1ed 
nurses who had received B.C.H. Such a 
ma-rked redu,ctioncan hardly be attributed 
to me,re chance or to the annua~ d8cline 
of the death and case rate in Canada. 

4. iIin the years 1935-1938, Aronson 
(11) in the United States started in 13 
different Indian reservations, scattered 
from ,Arizona to kaska, what was to be­
come one of the most accurate studies 'on 
B.C.H. 1,551 North Ame'rican I-:-ndians were 
vaccinated with B.G.G. and 1,457 were kept 
as controls. All the subjects chosen for the 
experIment were in the age-group 1-20, 
and the division between those to be vac­
cinai:ed and those to be followed up as 
controls was made quite at random. All 
the subjects were re-examined a,nnually by 
mberculin tests and radiography. 'l'ht' 

specialist reading the X-ray films did not 
know to which group a given subje,ct be­
longed. The two groups were found to be 
similar in age distrtbution, amount of ex­
posure to tubercu10us infection and corn .. 
pleteness of the follow-up. 

When the results of the Indian study 
were first published after 6 years oJ obser­
vation' there were 28 deaths due to tuber­
culosis a,mong the controls as compared 
with only 4 such deaths among the B.C.G. 
vaccina ted. This is a rate of 3.4 against 
0.4 per 1,000 person years, with a ratio of 
1:7.7 in favour of the vaccinated. The 
total incidence of tuberculosis, that is, the 
sum of all the ca,ses and all the deaths due 
to the disease, was 185 in the contro,l group 
and 40 in the vaccinated group; a rate 00£ 
24.3 as against 4.7 per 1,000 person years, 
or 1:5.2 in favour of the vaccinated. 

5. Quite exceptional are the observa­
tions by Hyge (12) in a Danish school for 
girls, and his findings have b-een compared 
to those of a controlled laboratory ,exp8'ri­
ment on human beings. Following the 
6.iscovery of an open case of tuberculosis 
among the pupils, the whole school pOyU­
lation of the Aurehoj State School W2.'3 

X-r~yed and tubercul;n testsd in Novem­
ber 1941 and again in Februac:y 1942. At 
this date 144 girls out of 200 non-reactors 
to tuberculin volunteeLd for va,:;;ination 
and we-re subsequent y found to be re­
actors to a contrOl tube:'culin test. A new 
examination took plac8 in December 1942 
and of the 368 p.upi s examined 105 wsre 
found to be non-reactors to tuberculin, 
130 rea,-ctors after natural infection, and 
133 reactors after B.C.n. vaccination. 
About two months later, in January and 
February 1943, an influenza-like ,epidemic 
broke out among the school girls, begin­
ning with several cases of erythema 
nodosum. After a renewed, thorough ex­
amination, the sour'ce of infectiOn was 
fuund to be a teacher of science who held 
c:asses in a damp, permanently blacked­
out cel'ar. Some of the classes had not 
b::;en in contact with the t8acher in ques­
Hon, so that out of the total 105 non­
reactors, 94 had been expos2d a,nd 70 of 
them had become reactors (74.5%). Of 
these inverters, 41 showed X-ray changes 
of the thoracic organs and 37 had a pOSi­
tive gastric lavage. In 11 ,cases, that is 
1-1.7% of the exposed subj ects, a, progres­
sive pulmonary tuberculosis developed, 
followed by death in one case. Among the 
133 vaccinated, 102 had been in contact 
with the infectious sour·ce, and only two 
cases of tuberculosis developed (1.9%). 
The only gir: who had lost allergy after 
vaccination also suffered from a mild form 
of the disease. No other cases we:re found 
in 5 years of observation in this g!roup. 
In the group of 130 who were originally 
reactors to tuberculin, 105 had been ex­
posed, and four cases with positi ve gastriC' 
lavage were found. 
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Thus we find that most of the experi­
ments on human beings which can be sub­
jected to statistical analysis give a percen­
tage varying between 70-100 of prote,ction 
t.o those who are vaccinated (Irvine (115). 

This evidence has nOW been accepted uni­
versally, and the use of vaccination in the 
.fight against tuberculosis is no more a 
matter of fal1th as it was in Calmette's day. 

After many years of study and t.rt:l-ls, 
B.C.G. vaccination passed from the ex· 
perimental phase to practical application 
in the field of tuberculosis con trot 

In the spring of 1-947, a tuberculosis 
relief action was started from DenmaTk 
th<wugh the Danish Red Cross in several 
European count-des. We thought it our 
duty to make available to the count·ries 
where the B.O.G. vaccination was so ba11y 
needed, our experience in the practical 
execution of B.O.G. mass-vaccination prO­
g.rammes, as well as the vaccine and tuber­
culin necessary. In 1947 more than one 
m11110n people in six different European 
countries were tuberculin tested by Danish 
personnel, and more than 29,000 non­
rea.ctors to tuberculin we,re B.C.G. vaccin­
ated. 

Tn the spring of 1948, the relief organ-
isations in the other Scandinavian coun­
tries (Swedish Red Cross and Norweg~an 
Help for Europe) joined the action initia­
ted by the Danish Red Dross, and it tt:en 
bt-came a joint Scandinavian programme. 

In the beginning of 1948, the Uni-::ed 
Nations International Children's EmeT­
gency Fund (UN.i1.C.E.F.) became in­
terested in the B.C.G. vaccinati,on pro­
gramme, and on 12th March, the Executive 
Board of U.N.I.C.E.F. allocated the sum of 
4 million Dollars for a B.C.G. vaccinat:on 
programme; 2 million Dollars for -::he 
B.C. G. prog,ramme in Europe, and 2 mil­
lion DoUaI'S for the work outside Europe. 
The s.ctual execution of the B.C.G. p£o­
gramme was left to the DaniSh Red Cross, 
acting also on behalf of its other Scandi­
navian associates. This ·complicated un­
dertaking was called "The Joint Enter-

prise". The World Health Organization 
has, of course, shown great interest in this 
in te,rna tional programme and is giving 
technical advice through its Tube,rculosis 
Expert Committee, and ,especially through 
the "Sub-Committee On Tuberculin Test­
ing and B.C.G. Vaccination". 

Therefore it will be understood that 
this is a real international fight against 
tuberculosis which rlghtly deserves the 
name "Inte·rna tional Tuberculos,is Cam­
paign". 

For a mass-vaccinatior: proga:amme 
with B.C.G., it is necessa,ry not only to 
have experience in the organization of the 
programme, in the technique of tuberculin 
testing and applicat.ion of the vaccine, but 
also to have a vaccine ths.t has been care­
{ully tried out. ProductiOn of a good and 
well-controlled vaccine is a speciality in 
which considerable experience is needed. 
The vaccine must not be So strong that it 
causes complications, but on the other 
hand it must be strong enough to be effec­
tive in inverting at least 98% to 99% non­
reactors to tuberculin into re,,!-ctors. Only 
with such a strong vaccine can the allergy 
and pr·otection produced, last for a con· 
siderable period of time. SU':;h a vaccine 
is available from Denmark, Norway and 
Sweden in practically unlimi""ed 3,mounts. 
For the tuberculin testing p::ior to the 
vawination, weE-standarrdised tube'rculin 
must be used, and this is alsc available in 
practically unlimited quanti Les. 

Only persons showing no reactiOn to 
a tuberculin test - the so-called "non­
reactors to tuberculin" - shculd be given 
B.C.G. vaccination. These non-reactors 
have e<ither never been ir.fected with 
tuberc:e baci1li, or the tuberculous infec­
tion which they might have had has taken 
place so long ago that they have either no 
antibodies against tubercle baeHli at all, or 
too small a quantity of anti-todies to give 
any protectrion worth mentioning against 
tubercle bacilli. The B.C.G. vaccine can 
invert the non -reactors to tujercnlin in to 
reactors. 
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The B.C.G. vaccination will be of no 
use to persons giving a positiv.'3 reaction to 
tuberculin (react?rs to tuberculin). Such 
persons have already obtained, by a natu­
ral infection, sufficient antibodies to give 
them a certain protection (immunity). 
B.C.G. vaccine is not harmful to such per­
sons, but it might cauSe some inconvenient 
complication-(Koch phenomena). Great 
experience has shown that there is no 
danger in giving B.C.G. vaccine, even t,o a 
person with a caSe of tuberculosis. 

The tuberculin test before the vaccin­
a tion is made for three reasons:-

1. To eliminate from the vaccination 
cases of tuberculosis. That means the 
tuberculin test should be s'uch that practi­
caIly all the cases of tuberculosis will be 
reactors. 

2. To avoid "Koch phenomena". 
3. T,o divide the population into two 

groups:-
'Ca) the persons having immu­

nity enough from natural inf.ection. 
(b) the persons needing to have 

their allergy and 'immunity increased 
by vaccination. 

The tuberculin test before the vaccin­
Cition is made in order to protect the 
reputation of the B.O.G. vaccine. If B.C.G. 
is given to :eactors to tuberculin, we can 
never be sure that ·:;ases of tuberculosls 
will not be vaccinated also. If that hap·· 
pened, and the case of tuberculoSiis was 
diagnosed shortly after the vaccination, 
the vaccination might be accused of hav­
ing caused the disease. 

If B.C.G. vaccination is made on 
tuberculin -sensitive persons,some of them 
will deve'Iop the so-caned "Koch pheno­
mena", a red, sore infiJtratlon around the 
site of the vaccinati,on. appearing one or 
two days afte'r the vaccination has been 
made and looking very much like an in­
fectio,! with such germs as streptococci. 
These Koch phenomena are not danger­
ous, but they are most inconvenient, and 
will often be erroneously interpreted t.o 

mean that the vaccine has blOencont~ 
minated with ordinary pyiogenic germs. 

We know that reactors to tuberculin 
would not benefit f.rom B.C.G. vaccination, 
that there will be cases of tuberculosis. 
among the reactors, and the Koch pheno­
mena wiU occur among the reactors. There 
is therefore no sense in giving B.C.G. to 
reactors to tuberculoin; to do so would Soon 
make the vaccination unpopula,r. 

In the Campaign in Malta we are 
uslng Adrenalin -Pirquet-Test. 

'Standa'rdised tuberculin (1.7x IntN­
national Standard), to which Adrenalin 
has been added (1 drop 1% A:drenahn 
solution to I cc. tuberculin), is used for 
this test. By adding Adrenalin, the test 
is made more sensitive, which mealIls that 
a greater number of speci1fic reactions are 
obtained, and that positive reactions are 
larger and the-refore easier to read. The 
Adrenalin will lose its effect after some 
time, and, therefore, the mixture cannot 
be used more than one week after its pc'e­
paration. 

The test is made on the middle third 
of the volar side of the left forearm. With 
a vaccination needle (which should IIlOt be 
too sharp), a scratch half to one cm. long 
is made through the epidermis, but not So 
deep that any bleeding ,results. A little 
bleeding after the tuberculin ha.s been 
applied seems too be of minor signifi-cance. 
The most -common failure is to make the 
scratch too .superficially. A drop of Tuber­
clulin-Adrenalin is rubbed into the scratch 
with a g.lass stick. The drop of tuberculin 
is allowed to dry fOr at least five minutes 
befme the arm is cov,erect. 

The reading of the test is made on the 
third day. The infiltration and redness 
are measured where the reaction at the 
site :Of the scratch is laTgest. Positive 
reactions must show infiltration of at 
least 4 mm. Reactions with a diameter of 
2-3 mm. are regarded as doubtful and in", 
filtra.tion of less than 2 mm. as negative. 

The technique of testing and va:ccina-
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tion is not difficult, but the wmk has tG 
be cLone v2ry accurately, and the person­
nel have to be instructed in deitai1. Ti1b 
Iltt~e compHcatlons which may arise an. 
mostly clue M some carelessness and a Lt 
tIe rough technique. 

In a very LoW cas2s, the local iym;::iI 
node, usually located in the axillary or 
subclavicular areas, will enlarge, be a 
little sore and - in rare instances - eV2n 
f:)l'm an abscess. These lymph node ab­
feesses usually develop 2 to 3 months after 
the vaccination. 

If the examination of a vaccinat::;G 
person r8vea)s that a de,nnite lymph noj~ 
abscess has develop::d, a single puncture 
with aspi.ration of the abscess should be 
made. After such an aspiration (in wm;.; 
few cases repeated a montll. lat::~:)i thiS 
abscess will heal by itS2lf without burstiLg 
It sometim2s happ.:ns, however, that be 
vaccinated person does not report to f::1e 
doctor unti: the abscess has burst. In this 
case, no speclal treatment should be giv~n 
and especially incision of these lesions 
sholuld be avoidej. It must be remem·· 
bered that these lesions heal by themselves 
and should not be considered and treatsd 
as ordina·ry tuberculous abscess. 

A". !ll2nEoned before, complicati,ons f2-

persons vaccinated. Nevertheless, peoploe 
who are to be vaccinated should be warned 
that such complicatIons may occu~r, other­
wise they will be f'rightened if a complI­
cation does ·occur. 

In the Scandlnavian Countries w,~ 

have .great faith ~n the RC.G. vaccinqtion, 
and as you may perhaps know We have 
c;lmpulsory vaccination for several groups 
of the population. 

We have seen the best results among 
adults betwe,en 15 and 25 years old among 
students, nurses, so:diers and young 
kl.bourers, living close together in schools, 
camps and factories. We are sure that 
the B.C.G. va·ccination has saved many of 
these young people from the "white 
prague". 

The RC.G. vaccinatiOn is of special 
importance to medical students, who dur­
ing their hospital training have to work 
among the tube'rculous patients, at an age, 
when the natural infecti:on produces 10 
times more cases of tube.rculosis than in 
ea.rly chEdhood. 

"It is my wish that medical students 
in Malta will use a little of their valua.b~'; 
time to obta:n a sound knowledge aibout 
B.C.G. Vaccination, so that they may be 

,sult:ng from the intradermal vaccinatiJ.n 'in a position to tackle s.uccessfully any 
are extremley rare. In Denmark We hav0 difficulty with which they may ;be con­
found only one case in each two thousand fronted on the matter. 
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'YallgrE'n, A. 
Value of C!alnwttp yaccinatioll ill [ll'pn'ntioll or tlllJl'l'elllwiis ill eitilclllOOt!. (.JollI'JlHI "\ulOl'ieall 
~Iedical .\SSIl. 10:), 2, 1:).11, 19:)·i). 

:8) L{ospnthal, H.IL 
The IlUllti ple pUlldlll'P lllPtitoc1 of H. C.G. I'Hcei na,ioll. (.\ llll'l'icall itl'yip\\' of 'rul;Pl'clllosis, :lD, 
]28-1:)4, 19;1~). 

(>J) Neg1'e, L. Bl'('tey, J. 
Vaccination par le H.C.G. pal' sael'ificutiolls clltaIK'es. L\lasson &; Cie, [l~dit. Paris 11m1 
!·;dit. 1947). 

(10) Fel'gllsoll, l{.G. 
B. C.G. vHeei natioll In Hospitn Is and 8ana tOl'ia of Haskatchp\\'aJl. (A Ine1'ican Renllc' of 1'lI­
bel'elllosis 154, :12,) c}ct. No\,. 1$)46). 

(11) "\l'onson, .1.D .. Palmel', C.l·;. 
RC.G. nlceinutioll among AIllPl'iean .indians. (Pllhlic Hpulth HE'ports, Washington, 61, 
2:) 802. 7 ,) line 1$)46). , 

(12) Hygp, 'I'.V. 
TlllJPl'clllosis epidelll,Y ill a Htatpsehool. ("\cta 'I'n\)p1'(;1I10sa HcandilU\\'ieH, 21, 1-56, 1$)47). 

(1:)) Hyge., 'I'.V. 
The pffieHey of H.C.Cl. vaccination. Ch·ta Tlllwl'ell 'osa 8eandinHvica 2:1, I i5:l-lfji5, 1~H$) 

(H) Anc1enaes, O.M .. 
Nord. i\leu. :l$) (1 $)4R-1676). 

(1:5) Il'vine, KK. 
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HIf the head and the body aTe tu be well, you 1nust begin by curing 
th e soul... This is the Teason why the CUTe of so many diseases is un­
J.;nown to the physicians of H ellas beca1:se they aTe ignoTant of the 
zQl!wZe which ought to be studied also; fOT the pa-rt can, never be well 
unless the whole is well". 

PLATO. 
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