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The Restorative Influence of Repeated
Tuberculin Testing on Tuberculin Sensitivity

in BCG-Vaccinated Schoolchildren*

TADEUSZ OLAKOWSKI1 & KAZIMIERZ MARDON 2

This study confirms that repeated tuberculin testing may prevent waning of, or restore,
tuberculin sensitivity in BCG-vaccinated schoolchildren, and demonstrates that tuberculin
testing has this effect even if it is done relatively shortly after vaccination. Therefore the
results of repeated tuberculin tests cannot reveal a possible waning of BCG-induced tuber-
culin sensitivity. This finding shows that a revaccination policy based on the waning of
tuberculin sensitivity is not rational.

In 1955, Magnus and Edwards called attention to
the fact that the level of tuberculin sensitivity several
years after BCG vaccination was higher in a group
of children who had received a tuberculin test since
vaccination than in those who had not. This retro-
spective study indicated that the tuberculin test could
have maintained or restored the level of BCG-induced
tuberculin sensitivity. The observation was con-
firmed in laboratory animals (Magnus, 1957; Mag-
nusson et al., 1960; Tolderlund et al., 1960; Tolder-
lund et al., 1967a, 1967b) and in man (Ferebee &
Mount, 1963; Raj Narain et al., 1966).

In two 5-year prospective studies in schoolchild-
ren (Guld et al., 1968), the phenomenon was found
to occur to an equal degree after vaccination with
different BCG vaccines, but tests with PPD tuberculin
batch RT 19-20-21 had a more pronounced effect
than tests with several other tuberculins.

In investigations with different BCG products in
Poland (Juchniewicz et al., 1968), the interpretation
of post-vaccination tuberculin sensitivity was ham-
pered by the apparent effects of intermediate tuber-
culin tests.
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1 WHO Senior Medical Officer, National Tuberculosis
Institute, Bangalore, India.

2 Statistician, Department of Epidemiology, National
Tuberculosis Research Institute, Warsaw, Poland.

The aim of the present study was to establish
whether BCG-induced tuberculin sensitivity is in-
fluenced by tuberculin tests given within 12 months
of vaccination.

MATERIALS AND METHODS

The study population was 1 736 schoolchildren
in Ostroleka county, Poland, in the age group
7-15 years. Of these, 909 already had BCG vacci-
nation scars and 827 had not; 1 056 children (498
with a scar, 558 without) appeared to be tuberculin-
negative; and 680 (411 with a scar, 269 without)
were tuberculin-positive.
The BCG vaccines used were two produced in

Poland from the Polish and French strains, and one
produced in Moscow from the Soviet strain. For
all the vaccines, the dose was 0.05 mg/0. 1 ml. Tuber-
culin RT 23+Tween 80 was used for the tuberculin
tests, the dose for the screening test being 1 TU and
that for the other tests 2 TU. New leak-proof syringes
were used.
The study design is illustrated in Table 1. The

total study population was given a screening test
with tuberculin and divided into two groups accord-
ing to the results: tuberculin-negative (diameter of
induration: < 6 mm) and tuberculin-positive (dia-
meter of induration: >6 mm). Each of these two
groups was divided, according to a random proce-
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Table 1. Allocation of study population to different groups

Initial tuberculin reaction:

<6 mm >6 mm
Tuberculin test BCG vaccine given:
given after: BCG vaccine given:

Polish strain French strain Soviet strain None (placebo)

la Il b Ilic I 11 ll 11 l lI I IIIll 11 l

10 weeks X X x X =

6 months x x x x x x x x x

12 months x x x x x x x x x x x x x x

a l: Tested once.
b II: Tested twice.
C III: Tested three times.

dure, into three further groups (I, II, and III), which
were again tested with tuberculin (group I after
12 months; group II after 6 and after 12 months;
and group III after 10 weeks, 6 months, and 12
months). The results of the randomization were

checked and shown to be adequate. All the tuber-
culin-negative children were randomly allotted to
four further groups. Three of these groups each re-

ceived a different one of the three vaccines, and the
fourth a placebo. The tuberculin reactions were read
72 hours after testing. All tuberculin tests and vac-

cinations were given and read by well-trained, ex-

perienced nurses. The ampoules of vaccine were

labelled with a code unknown to the nurses.

RESULTS

The results of the different tuberculin tests may

be seen in Table 2 and in Appendix Tables 1 and 2.
It is evident that children tested for the first time after
12 months consistently had smaller tuberculin reac-

tions than those tested for the first time after 10 weeks

Table 2. Mean tuberculin reactions at various times and according to the history of tuberculin testing

10 weeks 6 months 12 months

Result of tuberculin test, tested at
and vaccine given tested at 10 weeks tested at

no test no test 10 weeks no test and 6 months
6 months

negative; vaccine from Polish strain 13.87 10.83 15.75 10.36 14.04 13.87

negative; vaccinie from French strain 15.11 12.11 15.89 11.02 14.42 14.41

negative; vaccine from Soviet strain 1 5.83 14.1 2 17.77 13.41 15.60 16.72

unvaccinated controls (placebo) 4.76 3.36 7.02 4.74 7.18 5.60

positive 16.04 15.21 16.46 14.89 15.14 16.16
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or 6 months. A general decrease was not observed
in the children given placebo. However, there was
a consistent decrease in the tuberculin-positive child-
ren, although to a lesser extent than in those who
had been vaccinated. This may be attributable to
random sampling error (the differences are not statis-
tically significant), but may indicate also an inad-
vertent change in the testing technique or a real
change in the level of tuberculin sensitivity in the
tuberculin-positive children. In this connexion, it is
pointed out that the same nurse read all the tests
without knowing to what group each child be-
longed.
A comparison of the 6-month and 12-month tuber-

culin test results in the vaccinated children (Fig. 1
and 2) confirms that those tested once or twice pre-
viously consistently showed a higher level of tuber-
culin sensitivity than those tested for the first time
after vaccination. In most cases, the differences were
statistically significant, and they occurred irrespec-

tive of the vaccine used. The 12-month results
show, furthermore, that tuberculin sensitivity in
children tested at 10 weeks was on the whole not
lower than in those tested at both 10 weeks and 6
months.
The tuberculin-negative children who had been

left as unvaccinated controls, and also the tuberculin-
positive children, showed a considerably higher reac-
tion to the 6-month and 12-month tests if they had
been tested once or twice before than if it was their
first test. It should be recalled that about half of
these children had been vaccinated before the study.
Therefore the findings can be explained as being a
consequence of a boosting of natural tuberculin
sensitivity, a restoration of BCG-induced sensitivity
(in which case multiple testing must have had a more
pronounced effect than a single test), or both. Since
a comparison of results in children with and without
scars cannot be made, the present study cannot eluci-
date this point.

Fig. 1. Cumulative distributions of tuberculin reactions after 6 months, and " t " values
of the observed differences.

8
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Fig. 2. Cumulative distributions of tuberculin reactions after 12 months, and "t" values
of the observed differences.

DISCUSSION

This study confirms that an apparent waning of
BCG-induced tuberculin sensitivity may be prevented
by repeated tuberculin tests or that, if such waning has
already occurred, the level of tuberculin sensitivity
may be restored in this way. It is shown that this effect
can be expected to beproduced by tuberculin tests giv-

en as early as 10 weeks or 6 months after vaccination.
The findings are of practical importance with re-

gard to revaccination. In several countries the deci-
sion to revaccinate depends on the result of a tuber-
culin test. This policy is based on the idea that it may
be advisable to revaccinate a person if his tuberculin
sensitivity has waned to below a certain (arbitrary)
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level. However, a correlation between tuberculin sen-
sitivity and the degree of protection conferred by
BCG vaccination in man has never been established.
On the contrary, the absence of such a correlation
was shown in a epidemiological study (Hart et al.,
1967). In studies in guinea-pigs, also, it was shown
that the waning of tuberculin sensitivity was not
correlated with the waning of immunity and, inci-
dentally, that the restoration of tuberculin sensitivity
by means of a tuberculin test did not restore immuni-

ty (Magnusson et al., 1960; Tolderlund et al., 1960;
Tolderlund et al., 1967a, 1967b). Furthermore, in
controlled field trials in man (Aronson et al., 1958;
Great Britain, Medical Research Council, 1963), it
was shown that protection afforded by vaccination
lasts for at least 10 years. Thus these studies leave
little scientific justification for a revaccination policy
based on the waning of tuberculin sensitivity. The
results of the present investigation show that such
a policy is not rational.

RESUME

REACTIVATION DE LA SENSIBILlTE A LA TUBERCULINE A LA SUITE D'EPREUVES TUBERCULINIQUES
REPETEES CHEZ DES ECOLIERS VACCINES PAR LE BCG

Sur la base des resultats d'une epreuve tuberculinique,
1736 ecoliers polonais ont et r6partis en deux groupes:
1056 sujets tuberculino-negatifs et 680 sujets tuberculino-
positifs. Chaque groupe a &6 a son tour divis6 al6atoire-
ment en trois sous-groupes: dans le ler, on a pratique
un nouveau test tuberculinique apres 12 mois; dans le 2e,
deux tests au 6e et au 12e mois; dans le 3e, trois tests
apres 10 semaines, 6 mois et 12 mois. Les enfants
tuberculino-negatifs ont ete vaccines et classes en quatre
categories suivant la souche de BCG utilisee: souche
polonaise, souche franqaise, souche sovietique ou placebo
(categorie temoin).
Chez les enfants vaccines testes pour la Ire fois apres

12 mois, les diametres moyens des reactions tuberculi-
niques etaient constamment inferieurs a ceux notes chez
les enfants testes pour la Ire fois apres 10 semaines ou

6 mois, et cela independamment de la souche de BCG
utilisee. Les diametres moyens t 10 semaines, 'a 6 mois
et a 12 mois etaient respectivement de 13,87; 10,83 et
10,36 mm (souche polonaise); de 15,11; 12,11 et 11,02 mm
(souche frangaise) et de 15,85; 14,12 et 13,41 mm (souche
sovietique). En revanche, aucune diminution des dimen-
sions des reactions tuberculiniques n'a et enregistr6e
chez les enfants qui ont subi deux ou trois epreuves
postvaccinales.

Cette etude confirme que la perte ou l'affaiblissement
apparents de la sensibilite tuberculinique induite par la
vaccination peuvent etre contraries par la repetition des
tests tuberculiniques. L'importance pratique de ces obser-
vations est evidente: il semble en effet irrationnel de pren-
dre comme critere de la necessite d'une revaccination
les resultats d'epreuves tuberculiniques periodiques.
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