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The Immediate Effects of BCG Revaccination
J0RGEN NYBOE1

Although revaccination with BCG has been practisedfor many years, the effects of this
procedure have not been studied in detail. This paper gives some results from a study of
the immediate effects ofrevaccination, i.e., the lesion developing at the site of injection and
the tuberculin sensitivity present after a few months. The data indicate that both of these
responses are slightly stronger after revaccination than after first-time vaccination.

The data collected in the study have confirmed that the tuberculin test has serious
limitations when used for selecting candidates for revaccination.

When adopting BCG vaccination as a means of
protecting a population against tuberculosis, one will
be faced not only with the technical problems in-
volved in first-time vaccination, but also with the
special problems relating to revaccination. This is
mainly because the effect of BCG is believed to have
a limited duration. It has not yet been established
when the protective effect of BCG vaccination comes
to an end, but there is some evidence that it begins to
wane within 10 years (Great Britain, Medical
Research Council, 1963), and revaccination after one
period or another would therefore seem to be
indicated.
The problems of revaccination will also arise

when persons are found to have been poorly vac-
cinated. Even when careful instructions are given to
the vaccinators, it can hardly be avoided that some
persons or groups of persons are not properly
vaccinated, possibly because the vaccine has been
damaged by light or heat, or from some other
cause.
Although revaccination is an essential part of a

BCG vaccination programme, and has in fact been
practised for nearly as long as BCG has existed,
little seems to be known of the immediate effects of
this procedure. It is not known, for example,
whether the tuberculin sensitivity developing after
revaccination is at the same level as that resulting
from a first-time vaccination. A second problem
concerns the local reaction after revaccination: will
the revaccination result in larger lesions at the site
of injection or are they not very different from those
of first-time vaccinations?

1 Senior Statistician, Danish Tuberculosis Index, Svane-
m0oHevej 25, 2100-Copenhagen 0, Denmark.

The present study was designed to provide some
information about these problems. It would have
been desirable to study the problems without
restrictions concerning revaccination but, the author-
ities responsible for the BCG programme insisted
that revaccination could be given only to persons
fulfilling the criterion for'first-time vaccination and
data for persons with large post-vaccination tubercu-
lin reactions are therefore not available.

STUDY POPULATION

The population of the study consisted of school-
children in 25 schools in Copenhagen County.
During the scholastic years 1961-62 and 1962-63,
the children (aged about 7 years) in the first forms
were vaccinated with BCG in strengths varying from
standard strength to 1/10 000 of that strength, and
the children were re-examined once within 2 years of
vaccination.2 This re-examination consisted of a
tuberculin test and an examination of the local
lesion.
The population seemed to be well suited for a

study of revaccination because the children had all
grades of BCG-induced tuberculin sensitivity from
a very strong sensitivity close to that resulting from
infection with pathogenic tubercle bacilli to a very
weak sensitivity that could hardly be distinguished
from that of unvaccinated children. It was also an
advantage that the results of revaccination could be
related to the original vaccine strength and not
merely to the tuberculin reactions found before the
revaccination.

2 The results of that study have been reported by Tolder-
lund et al. (1964).
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TABLE I
NUMBER OF BCG-VACCINATED CHILDREN IN ORIGINAL STUDY AND NUMBER

RE-EXAMINED 5 YEARS LATER, ACCORDING TO STRENGTH OF VACCINE

Strength of vaccine
Children 1/ /0 JTotalChildren

~ 1/1 1/2 1/10 |1/100 1/1 000 1110000
Toa

Vaccinated 159 311 292 165 163 158 1 248

Moved to other schools 23 63 63 23 24 31 227

Still in school 136 248 229 142 139 127 1 021

Not tuberculin tested 7 17 15 6 5 15 65

Tuberculin tested 129 231 214 136 134 112 956

It should be pointed out that there is very little
low-grade, non-specific tuberculin sensitivity among
Danish children. The tuberculin sensitivity found
among the vaccinated children can therefore be
attributed to BCG only, or in a few exceptional
cases to infection with human tubercle bacilli.
The present study wa's carried out during the

scholastic years 1966-67 and 1967-68 when the
children were in the sixth form, i.e., 5 years after the
original vaccination. A summary of the number of
children originally vaccinated and the number
included in the present study is given in Table 1.

MATERIALS AND METHODS

The tuberculin test used was the intradermal
(Mantoux) test with a dose of 2 tuberculin units
(2 TU). The tuberculin dilution was made from
batch RT 23 prepared by the Statens Seruminstitut,
Copenhagen. The dose, in 0.1 ml of diluent to which
0.05 parts per thousand of Tween 80 had been added,
was injected intradcrmally into the dorsal area of the
forearm at a site that had not previously been used
for testing. The test was read after 3-4 days by
measuring the largest transverse diameter of indura-
tion to the nearest millimetre.
The vaccine was also prepared in the Statens

Seruminstitut. Six different concentrations of Danish
BCG vaccine were used for the original vaccinations,
namely, 1/1 standard strength (i.e., 0.75 mg of
semidried culture per ml), 1/2, 1/10, 1/100, 1/1000
and 1/10 000 strengths. For revaccination, 1/2
strength was used. The vaccine was distributed in red
ampoules in order to protect the vaccine against
light, and it was used within a week after prepara-

tion. The vaccine was kept at a temperature of
20C-40C between the time of preparation and the
day of use, and it was also kept refrigerated during
the field work. The ampoules used for the original
vaccinations were coded so that the field personnel
did not know which concentration they contained.
Only children with a " negative " tuberculin reac-

tion, i.e., a diameter of induration of less than
10 mm, were revaccinated in the present study. The
vaccination was made by injecting 0.1 ml of the
vaccine intradermally into the left shoulder.
The general procedure for the study was as

follows: first, the vaccinated children were given a
tuberculin test and 3-4 days later the test was read.
Among those eligible for revaccination, approxi-
mately one-half were selected at random for re-
vaccination whereas the other half were left as
controls. About 6-8 days after revaccination the
local reaction was inspected and the diameter of
induration measured. Another visit was made to the
school 8-10 weeks after revaccination and a new
tuberculin test was given to all the vaccinated
children: the negatives revaccinated, the negatives
not revaccinated, and the positives (the latter group
was not included in 1967-68 as sufficient data had
been collected the year before). On this occasion, the
local lesion was inspected again and the diameter of
tissue destruction was measured. Finally, 3-4 days
later, the tuberculin test was read.
During the study some tuberculin-negative chil-

dren who had previously refused to be vaccinated
accepted and were given their first BCG vaccination.
These children were examined in the same way as the
revaccinated children and thus provided a basis for
comparing the data on revaccination with data on
first-time vaccinations in a similar group.
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In order to secure unbiased data the record cards
were handled by secretaries; the nurses were not
allowed to see the result of previous examinations
when reading tuberculin reactions or vaccination
lesions.

RESULTS

As a background for the results of revaccination,
the results of tuberculin testing the children 5 years
after the initial BCG vaccination are first presented.
Detailed data are given in Appendix Table 1 and
the percentage distributions of the tuberculin reac-

tions by size for each strength of vaccine are shown
in Fig. 1. For comparison, data for non-vaccinated
children of the same age and tested at the same time
have also been included. These data provide informa-
tion about the tuberculin reactions among children
uninfected with tubercle bacilli (reactions less than
10 mm in diameter) as well as a rough impression of
the tuberculin sensitivity among children infected
with pathogenic tubercle bacilli (reactions more
than 10 mm in diameter).
The tuberculin sensitivity among the children

given the standard strength of BCG vaccine is rather

FIG. 1
MANTOUX 2TU REACTIONS AMONG BCG-VACCINATED CHILDREN, ACCORDING TO STRENGTH OF VACCINE

GIVEN 5 YEARS PREVIOUSLY, AND AMONG NON-VACCINATED CHILDREN
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FIG. 2
MANTOUX 2TU REACTIONS AMONG CHILDREN

FOUND ELIGIBLE FOR, BUT NOT GIVEN,
REVACCINATION 8-10 WEEKS PREVIOUSLY,

ACCORDING TO STRENGTH OF VACCINE GIVEN
ORIGINALLY
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uniform and at a high level, the average size of
induration being 17 mm. It is evident that only a

very small proportion of the children in this group
were eligible for revaccination according to the

criterion used in the study. With decreasing strength
of vaccine, the tuberculin sensitivity decreases and
among the children given vaccine of 1/1000 and
1/10 000 strengths the tuberculin reactions are not
much different from those found in unvaccinated,
uninfected children; the large majority of these
children are therefore eligible for revaccination.
The different levels of tuberculin sensitivity in the

above-mentioned groups were created deliberately,
but it is certainly conceivable that similar differences
could occur during routine work. It would thus
appear that children who, according to the results of
retesting, are eligible for revaccination, do not
necessarily constitute a homogeneous group. Some
of them might be rather exceptional cases from
groups with a general high level of tuberculin sen-
sitivity and others might be fairly representative of
groups in which little sensitivity only has been
induced.
As the result of the tuberculin test is subject to

variation, one might also expect that the children of
the former kind are, in fact, more sensitive to
tuberculin than those of the latter kind. This expecta-
tion was confirmed by the results of the second
retest made 8-10 weeks later among the children
found eligible for revaccination but not revaccinated
(results of the second retest are given in Appendix
Table 2). The percentage distributions of these
reactions according to size are given in Fig. 2; as
the number of observations is small, the data for
1/1 and 1/2 strengths of vaccine are pooled, and a
grouping by intervals of 5 mm in the diameter of
reactions is used. It is obvious, however, that the
second test reactions are closely related to the
strength of vaccine given to the group; the children
given a high dose of BCG react more strongly than
those given small or very small doses. It is also
obvious that even though all these children had
reactions less than 10 mm in diameter 8-10 weeks
earlier, and were thus eligible for revaccination, a
large proportion of them would no longer qualify for
revaccination after the second retest. This pheno-
menon is most frequent among the children given
relatively high doses of BCG.
Although there was some difference between the

tuberculin sensitivity in the various vaccine groups,
they all responded strongly to revaccination. This
is shown in Fig. 3, which gives the percentage
distribution of the tuberculin reactions according to
size among the revaccinated children 8-10 weeks
later (combined for all strengths of vaccine given
originally). The shape of the distribution resembles

1
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FIG. 3
MANTOUX 2TU REACTIONS AMONG CHILDREN
REVACCINATED 8-10 WEEKS PREVIOUSLY
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that of a Gaussian distribution, and the estimated
mean and standard deviation are 19.2 mm and 3.0
mm, respectively. The main conclusion from these
data is that revaccination of children with a suitable
BCG vaccine will produce a high level of tuberculin
sensitivity among them. None of the children was
unable to develop sensitivity to tuberculin.
A more detailed analysis of the data seems to

indicate that the tuberculin sensitivity among the
revaccinated children depends to a limited degree
on the sensitivity level before revaccination. This is
illustrated in Table 2 which gives the mean sizes of
tuberculin reactions among the revaccinated children
according to the strength of vaccine used originally.
Tuberculin reactions are slightly larger in those
children originally given high doses of BCG than
in those given small doses of BCG. The mean

size of reactions among children given 1/10 or higher
strengths is 20.2 mm, whereas the mean size in those
given lower strengths is 18.9 mm; this difference is
statistically significant at the 1% level.

FIG. 4
MANTOUX 2TU REACTIONS AMONG VACCINATED

CHILDREN FOUND TO BE INELIGIBLE
FOR REVACCINATION 8-10 WEEKS PREVIOUSLY
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Further support for this tendency is provided by
the data on first-time vaccinations included in
Table 2. In these children, the mean size of reac-

tions is even smaller (18.4 mm) and this seems to
agree with the general trend since these children
were less sensitive to tuberculin than the children
given even a very small dose of BCG.
As mentioned above, the children with reactions

10 mm or more in diameter (and therefore ineligible
for revaccination) were also tested again 8-10 weeks
later and these results are presented in Fig. 4 (the
data for all strengths of vaccine have been combined).
These reactions are very similar to those of the re-

vaccinated children with regard to level and disper-
sion. It will be noted in particular that all the reac-

tions to the second retest are again 10 mm or more

in diameter.
Like the findings among children eligible for re-

vaccination, it seems that the children ineligible for
revaccination are affected to some extent by the
strength of vaccine they received. The mean sizes of

TABLE 2
MEAN SIZE OF TUBERCULIN REACTIONS AMONG REVACCINATED CHILDREN,

ACCORDING TO STRENGTH OF ORIGINAL VACCINE

Strength of vaccine Not previ-
ously vac-

1/1 or 1/2 1/10 11100 1/1000 1/10000 cinated

Mean size of reactions (mm) 20.7 19.9 18.7 18.9 19.1 18.4

Number of children 16 33 39 54 45 49
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TABLE 3
MEAN SIZE OF TUBERCULIN REACTIONS AMONG

VACCINATED CHILDREN FOUND INELIGIBLE
FOR REVACCINATION 8-10 WEEKS PREVIOUSLY,

ACCORDING TO STRENGTH OF ORIGINAL VACCINE

Strength of vaccine

1/1 1/2 1/10 1/100j 1/1 000 or

Mean size of
reactions (mm) 19.7 19.6 18.4 16.4 17.9

Number of children 75 82 44 12 14

reactions according to strength of vaccine are shown
in Table 3. It will be seen that also in children of this
category the level of tuberculin sensitivity is slightly
higher among those given the highest strength of
vaccine.

Detailed data concerning the vaccination lesions
are given in Appendix Tables 3 and 4, and a sum-

mary of the findings is presented in Table 4. The
response to revaccination after 6-8 days is charac-
terized by the size of induration; it is seen that it
depends very much on the strength of vaccine given
originally-the higher the strength, the greater the
response.

The local lesions are much less influenced by the
strength of vaccine given originally 8-10 weeks after
revaccination, but a slight trend still exists; the
mean diameter of tissue destruction among the
children originally given full or half strength vaccine
is about 1 mm larger than in those given only a very

low strength vaccine, or those vaccinated for the first
time.

DISCUSSION

The data presented in this paper indicate that
tuberculin sensitivity some months after revaccina-
tion with BCG is slightly higher than that obtained
by first-time vaccination. The data also indicate that
there is a direct relationship between the tuberculin
sensitivity before and after revaccination; children
with relatively strong sensitivity before vaccination
show larger tuberculin reactions than children with
little sensitivity before revaccination. It is interesting
that a similar trend has been found for first-time vac-

cinations, namely, when BCG vaccinations are given
in populations in which low-grade (non-specific)
tuberculin sensitivity occurs (Guld, 1966).

It will be noted that the sensitivity among the
revaccinated children was not only at a very high
level but was also rather uniform. The scatter of the
tuberculin reactions in these groups is characterized
by a standard deviation of 2-3 mm, but the experi-
mental error of the tuberculin test reaction itself will
account for a substantial part of this variation (Nis-
sen Meyer, Hougen & Edwards, 1950) and the true
tuberculin sensitivity of the revaccinated will there-
fore only have a modest variation.
The local reaction after BCG revaccination seems

also to depend on the tuberculin sensitivity level
before revaccination; the higher the sensitivity level,
the stronger the response at the vaccination site.
However, the relationship is most marked for the
early reaction, i.e., the induration found after
6-8 days. The size of tissue destruction found after
8-10 weeks, which corresponds fairly well to the size
of the permanent scar, is also different in the groups
with the highest and the lowest tuberculin sensitivity
level, but the difference is not very great.

TABLE 4
MEAN SIZE OF REVACCINATION LESIONS, ACCORDING TO STRENGTH

OF ORIGINAL VACCINE

Strength of vaccine Not previ-
Ir2 ously vac-

1/1 or1/2 1/10 1/100 1/1000 1/10000 cinated

Mean size of induration after 9.2 7.4 6.3 5.3 5.5 4.2
6-8 days (mm)

Mean size of tissue destruc-
tion after 8-10 weeks (mm) 6.9 7.1 6.1 6.0 5.7 5.9

Number of children examin-
ed after 8-10 weeks 16 32 41 58 49 52
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Another set of problems related to revaccination
concerns the selection of eligible persons. Revac-
cination with BCG is usually practised by giving a
tuberculin test to the vaccinated and revaccinating
those with negative reactions (i.e., reactions under a
certain size limit) but not to those with positive
reactions.
The differentiation of persons eligible and those

ineligible for revaccination by means of the tuber-
culin test does, however, present problems, as may
also be demonstrated with the data from the present
study. In Tables 5 and 6 the correlations between the
reactions to the first and second retests are shown for
children originally vaccinated with I/I or 1/2 strength
vaccine and children vaccinated with 1/1000 or
1/10 000 strengths, respectively. The tables include
both the children found to be " positive " at the first
test (and thus ineligible for revaccination) and
those found to be " negative " and deliberately not
revaccinated.

It is obvious from the tables that there is a large
variation between the reactions to the first and the
second retest. Because of this variation, several per-
sons are negative to the first test, but positive to

the second test. This variation might also have led
to changes from positive reaction at the first test
to negative reaction at the second test, had it not
been for the fact that the level of the reactions to the
second test is higher than for the first test. This
increase is very marked for persons with reactions
of intermediate size at the first test and less marked
for persons with very large or very small reactions.
However, the increase seems to depend not only on
the size of the first reaction, but also on the strength
of vaccine given originally; it is more marked for
children vaccinated with 1/1 or 1/2 strength vaccine
than for those given vaccine of low strength. It is
therefore unlikely that the increase is an artefact
due to a change in the tuberculin-testing technique;
it is more likely that there was a true increase in the
size of reactions between the 2 tests.
The increase in size of reaction between the first

and second retest could hardly be explained by
tuberculous infection; the interval between the
2 tests is only 8-10 weeks and, as the annual infection
rate in the population is very low, only a very small
fraction of the children could have been infected
between the 2 tests.

TABLE 5

CORRELATION BETWEEN RESULTS OF FIRST AND SECOND TUBERCULIN RETEST AMONG CHILDREN
ORIGINALLY VACCINATED WITH 1/1 OR 1/2 STRENGTHS OF BCG

Diameter of induration at first retest (mm)

_I

2

_I

I

2-3 4-5 6-7 8-9_ _ _ _ _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
3

2

10-11

2

1

3

3

12-13 14-15

2

2

8

2

2

6

8

2

16-17 18-19

7

8

5

4

2

2

2

13

4

11

5

1

20-21

2

4

22-23

2

4

3

10

5

24-25

2

2

2

Diameter of
induration at _
second retest

(mm)

0-1

2- 3

4- 5

6- 7

8- 9

10-11

12-13

14-15

16-17

18-19

20-21

22-23

24-25
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28-29
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TABLE 6
CORRELATION BETWEEN RESULTS OF FIRST AND SECOND TUBERCULIN RETEST AMONG CHILDREN ORIGINALLY

VACCINATED WITH 111 000 OR 1/10 000 STRENGTHS OF BCG

Diameter of Diameter of induration at first retest (mm)induration at
second retest 0-1 2-3 4-5 6| 7 8-9 10-11 12-13 14-15 16-17 18-19 20-21 22-23 24-25

0-1 22 12 -_ 1 -1 _ 3 1 _ _

2- 3 12 22 2 - - - - - - - - -

4- 5 3 1 - 1

6- 7 - 2 - I - - - - - - - - -

8- 9 - 1

10-11 - 1 2 - 1

12-13 - - - I - I - - - - - - -

14-15 - I ---- - - - - - - -

16-17 1 - - 1 11- 3 1 - - - -

18-19 - - I1 I I - 2 - I -

20-21 - - - ---- - - - - - -

22-23 - - - - - - - - - 1 - - -

24-25 - - - ---- - - - - -

26-27 - - - ---- - - - - -

According to present knowledge, the larger reac-
tions at the second test are probably due to the first
test having been given; the first test has to some
extent restored the waning tuberculin sensitivity in
the BCG-vaccinated persons towards the level that
existed shortly after the original vaccination. This
effect of the tuberculin test has been demonstrated
both in man (Magnus & Edwards, 1955; Ferebee &
Mount, 1963) and in animals (Magnus, 1957;
Tolderlund, Bunch-Christensen & Waaler, 1960).
The present data have thus confirmed that the

tuberculin test is not a reliable tool for distinguishing
between persons to be revaccinated and persons not
to be revaccinated. Because of the variability of
the test results, a consistent distinction between
the 2 groups cannot be made. But, even worse, the
phenomenon to be measured is influenced by the
tool of measurement itself; the result of a tuberculin
test in a BCG-vaccinated person depends on whether
or not the person has been tested previously.

In view of these limitations, it is strange that in
many BCG programmes the tuberculin test is given
a dominant role. In these programmes the vaccinated
persons are tuberculin tested every year or at inter-
vals of a few years and the decision about revacci-

nation is based entirely on the outcome of the test.
This procedure is all the more remarkable that
practically nothing is known about the relationship
between BCG-induced tuberculin sensitivity ane
resistence to tuberculosis in man.

There is, however, another source of information
available for making decisions about revaccination,
namely, the controlled studies on the effect of BCG.
These studies provide some information about the
duration of the protection and this kind of informa
tion seems to form a rational basis for making certai
general decision about revaccination; for exampl'
that revaccinations are to be made every tenth yea
or every fifteenth year. The introduction of such a
rule for revaccination would probably reduce the
costs of many programmes because it would lead tc
fewer re-examinations.
The tuberculin test will probably still be used

before revaccination in order to prevent persons
with very strong tuberculin sensitivity from being
revaccinated, but it is not certain that this procedure
will be maintained in all BCG programmes. Recent
studies of direct BCG vaccination, i.e., vaccination
without a preceding tuberculin test, have shown that
even among persons infected with tubercle bacilli,
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IMMEDIATE EFFECTS OF BCG REVACCINATION 71

the early local complications are not serious (Geser,
Roy & Bl0cher, 1966). If it could also be shown
that the frequency and degree of late complications

are within acceptable limits, the tuberculin test might
be left out completely from both first-time vaccina-
tions and revaccinations.

RESUME
LES EFFETS IMMEDIATS DE LA REVACCINATION PAR LE BCG

L'auteur rend compte des rdsultats d'une etude sur les
effets immediats de la revaccination par le BCG, c'est-a-
dire la lesion vaccinale 'a 1'endroit de l'injection et la sensi-
bilite a la tuberculine observ&e au bout de 8 a 10 semaines.

L'etude porte sur un groupe d'environ 1000 ecoliers
du Comte de Copenhague. Cinq ans auparavant, ces
enfants avaient et6 vaccines par des doses de BCG
variant de I/I a 1/10 000 de la concentration normale.
Dans un premier temps, les enfants ont ete soumis a
l'epreuve tuberculinique de Mantoux (2 UT de RT23
additionne de Tween 80) et parmi ceux qui presentaient
une reaction e negative *, c'est-a-dire un diametre d'indu-
ration inferieur a 10 mm, la moiti6, choisie par 6chantil-
lonnage aleatoire, a ete revaccinee au moyen de BCG de
concentration deux fois moindre que la normale, tandis
que l'autre moitie etait gard&e comme groupe temoin.
A cette occasion, plusieurs enfants des memes classes ont
requ leur premi&e vaccination par le BCG; ils ont ete
examines de la meme fa$on que les enfants revaccines, ce
qui a permis de comparer les effets de la revaccination et
ceux de la primo-vaccination.

Les lesions vaccinales ont et; examinees pour la pre-
miere fois au bout de 6 'a 8 jours. De 8 a 10 semaines apres
la revaccination, on a procdd 'a un nouvel examen des
lesions vaccinales et tous les enfants (ceux qui avaient e
fevaccin6s, ceux qui avaient subi une primo-vaccination,
les temoins et ceux que l'on n'avait pas revaccines parce
qu'ils presentaient une reaction (positive #) ont e
soumis a 1'epreuve tuberculinique. Toutes les observa-
tions ont e faites anonymement, c'est-'a-dire que les
*infirmieres ne connaissaient ni la dose de BCG adminis-
a Fe. ni les resultats anterieurs, lorsqu'elles examinaient

''.ions vaccinales ou les reactions tuberculiniques.
n -s resultats de la premiere epreuve tuberculinique
j ivaccinale chez Jes enfants qui avaient regu des doses
.jliff&rentes de BCG ont montre d'importantes variations
Pe I'allergie tuberculinique. Chez ceux qui avaient ete
vaccines au moyen de BCG a la concentration 1/1, la

sensibilite ia la tuberculine etait tres forte - presque
egale i celle que l'on observe chez des enfants infect6s par
des bacilles tuberculeux humains - et tres peu d'entre
eux avaient besoin d'etre revaccines. La sensibilite ia la
tuberculine diminuait parallelement a la concentration du
vaccin; chez les enfants qui avaient recu du vaccin a des
concentrations de 1/1000 ou 1/10 000 elle etait presque
aussi faible que chez des enfants non infectes et non
vaccines, et la quasi-totalite d'entre eux remplissaient les
conditions necessaires a une revaccination.
En soumettant ia une nouvelle epreuve tuberculinique,

au bout de 8 a 10 semaines, les enfants pour lesquels
existait une indication de revaccination, mais qui ne
l'avaient pas encore subie, on a constate que la sensibilite
a la tuberculine etait plus forte dans le groupe qui avait
requ une dose elevee de BCG que parmi ceux qui avaient
requ du vaccin ia des concentrations moindres; autrement
dit, bien que tous les enfants aient presente une reaction
* negative}> it un moment donne, ils continuaient it faire
preuve de differences de sensibilite it la tuberculine.
On a constate des differences semblables parmi les

enfants revaccines: ceux qui avaient recu du vaccin a des
concentrations de 1/1 ou 1/2 presentaient egalement
une sensibiliteia la tuberculine legerement plus forte
apres la revaccination que ceux qui avaient requ de
faibles concentrations de BCG, et leur sensibilite etait
par ailleurs legerement plus elevee que celle des enfants
vaccines pour la premiere fois.
Le diametre des lesions vaccinales une semaine apr6s la

revaccination 6tait plus grand chez les enfants presentant
une sensibilite a la tuberculine relativement forte avant
la revaccination que chez ceux qui presentaient une
sensibilite tres legere. La meme tendance se manifestait
apres 8 a 10 semaines, mais les differences entre les deux
groupes etaient plus faibles.

L'auteur conclut que le recours i 1'e'preuve tubercu-
linique pour decider si des sujets doivent ou non etre
revaccines pose certains problemes.
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IMMEDIATE EFFECTS OF BCG REVACCINATION

SIZE OF REVACCINATION LESIONS

APPENDIX TABLE 3
AFTER 6-8 DAYS, ACCORDING TO STRENGTH OF ORIGINAL VACCINE

Strength of Diameter of induration (mm) No Total
vaccine 0 1 2 3 4 5 6 7 8 19 1 1 1 12 13 1 4 read1

1...3 1 1. . . ..s
1/2 . . . . . . . 2 1 2 2 3 1 1 1 1 14

1/10 - - - 1- 2 1 4 6 6 3 3. . . . . 10 35

1/100 - _ - 1 5 9 8 9 4 3 I_ 4 44

1/1000 - - 1 6 11 19 9 7 4 - - 1 6 64

1/10 000 - - 2 3 10 11 8 6 1 1 2 - 5 50

Not previously
vaccinated - 7 10 11 7 4 5 -I.15 60

APPENDIX TABLE 4

SIZE OF REVACCINATION LESIONS AFTER 8-10 WEEKS, ACCORDING TO STRENGTH OF ORIGINAL VACCINE

Strength of
I

Diameter of tissue destruction (mm) Not Total
vaccine 0 11 2 3 4 5 6 7 8 9 10 11 >12| read

1/1. ...4 - I1 . .. .

1/2 4 2 4 3 14

1/10 1 2 6 14 4 3 1 1 - 3 35

1/100 I- ~ 1 2 9 16 9 2 1 - I - 3 44

1/1 000 - - - 8 13 15 17 3 - 2 - - 6 64

1/10000 I- - - - 7 15 14 10 3 - - - - 1 50

Not previously vaccinated - - 1 6 14 15 12 2 2 - - - 8 60
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