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The objects of this study were:
(1) to substantiate the safety of B.C.G.
vaccination in tuberculin-positive per-
sons, (2) to observe the effect of repeat-
ed vaccinations on skin reactivity to
tuberculin, and (3) to evaluate the effi-
repeated vaccination in the

cacy of

prevention of tuberculosis.

MATERIAL AND METHODS

First-year medical students (1964-5)
of the Faculty of Medicine and Sirira;
Hospital were taken as subjects of this
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Abstract Bovornkitti, Somchai, Mukda Trisp-
nananda, Montree Chulsmaya, Damrong
Bejrablaya: Repeated B.C.G. Vaccination.
Sirivaj Hosp. Gaz, 1965, 17:201-213.
106 medical students, all but one tu-
berculin  positive, received threce vaccina-
tions with 0.1 ml. €0.075 mg.) of B.C.G. at
8 week-intervals. Clinical data were collec-
ted after each vaccination and compared.
Results tend to support the assertion that
vaccination in twberculin-positive persons
is not dangerous. Effects on skin sensiti-
vity and acquived vesistance ave discussed.

* Reported at the Scientific Meeting, 75th Anniversary of the Faculty of Medicine,

Siriraj Hospital, Dhonburi, March 25, 1965.
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study. There were 91 men and 40 women
ranging in age from 18 to 26 years.
Seventy-five men and 31 women volun-
teered for vaccination. The remaining
16 men and 9 women served as controls.
All of the students had had physical
examination with routine radiography
of the chest as part of entrance exami-
nation. During the study two men
(PA and VV) were being treated with
antituberculous drugs. About half of
the study group had history and phy-
sical evidence of previous B.C.G.
vaccination: a scar in the deltoid area.
They are referred to as the vaccinated
group; the others, as the unvaccinated.

The 106 volunteers were divided
into two groups. Group A (58 students)
received

initial intracutaneous tests
with 2 TU of the Danish purified
tuberculin, batch RT 23.* Group B

(48 students) received 5 TU of OId
Tuberculin.** The reaction was classi-
fied as *“positive” when the induration

was from 5 mm. upwards at 72 hours.(l)
Then each subject received 0.1 ml. of
B.C.G. vaccine (Saovabha Institute,
Thai Red Cross Society. Bangkok). in
a strength of 0.75 mg. per ml., injected
intracutaneously in the deltoid area of
one arm. The vaccination sites and
corresponding lymph nodes were exa-
mined immediately after injection, at
seventy-two hours, on the seventh day.
and afterwards at weekly intervals for
8 weeks. In cases that the lesion had not
yet showed

“satisfactory healing" #**

the examination was continued. Subjec-
tive complaints were noted and any
change revealed by naked-eye inspec-
tion and palpatory scrutiny was mea-
sured and duly recorded. At the end
of the 8th week the
test with the same tuberculin prepara-
tion was repeated. On the day of
reading the first post-vaccination test,

intracutaneous

another dose of B.C.G. vaccine was
given on the other arm. The scheme
was repeated until each subject had
received three vaccinations. The plan

was modified for subjects. who were
unwilling to receive subsequent vacci-
nations, viz.. the women received only
one dose of vaccine, whereas the men
received either one or more doses.

RESULTS

Initial Tuberculin Skin Reactivity: Ac-

cording to the criterion defined
earlier, 105 (75 men and 30
women) were classified as tuberculin-
positive, and one woman (SN) as tuber-

subjects

culin-negative. Of 102 tuberculin-positive
* 46 (32 men and |4 women)
had beea vaccinated with B.C.G. pre-

subjects.*

viou§]y, and 56 (40 men and 16 women)
had not. Table 1 displays data of initial
tuberculin skin reaction in relation to
sex, type of tuberculin preparation used,
and previous vaccination. The data
show that the group tested with OT

yielded overall skin indurations larger

than those with PPD (P < 0.001); the

Central Chest Clinic, Bangkok.

* Supplied by the Statens Seruminstitut, Copenhagen: distributed through the

** A product of the Swiss Serum and Vaccine Institute Berna, Switzerland.
*** This denotes the appearance of a healthy-loeking scar with or without dry

scab.

**%%* One man KK, was not included for analysis because the induration had not
been recorded; two, PA and VV. were under active treatment.
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women gave less distinctive results

(P<0.05). The -difference between
results in men and in women, and that
between vaccinated and. unvaccinated

‘groups, were of no statistical signifi-
cance. A slight .and almost negligible
variation (P < 0.05) was found between
men in the PPD group.

‘Table 1: Initial Tuberculin Reaction (mm. of ihduration)\,

No. ‘ No.
Sex | ‘of PPD of OoT
subj. subj.
M 17 11.0 + 3.4 15 19.4 + 6.7
Vaccinated F 7 147 + 67 7 1207 * 6.7
| . | mMF| 24 21+ 47 | 2] 19865
‘M 21 13.3 + 3.6 19 23.6 + 7.6
Unvaccinated 1 F | n | 1Bexer | 5 220 + 115
MF | 32 14.1 + 4.3 24 23.3 + 8.2
M 38 12.3 + 3.6 34 21.7 * 7.4
Over-all . F 18 15.3 + 6.1 12 21.2 + 8.5
MF | 56 13.2 + 4.7 46 216 + 7.6
Reaction to Vaccination: . central papﬁle,lor vesicle, or-even an
(1) The “Local Reaction™. In this actual ulcer which was ‘sometimes
report, “local reaction” includes chan- covered with a soggy crust (Colour

ges in the corresponding lymph nodes.
Particular attention was focussed upon
skin lesions examined at 72 hours, the

duration. of healing, and the size of"

scar by the end of the 8th week

(Table 2-4, Figures 1-3. Colour plates -

A-D). ‘ ‘
Immediately following injection of

the wvaccine,

skin, 6to 10 mm. in diameter, was produ-

¢ed. At 72 hours the reaction consisted

of erythema, induration and a tiny

a pale elevation of the

plate A). This unique appearance is
remarkably similar to that seen in an
extremely severe tuberculin reaction.
Typical Koch’s phenomenon was seen
in only about one quarter of cases;
the majority showed accelerated inflam-
without

mation sloughing of tissue.

Table 2 shows the extent of local
B.C.G. reactions at 72 hours, in relation
to sex, and to the incidence of previous
vaccination. The results show no signi-
difference between and -

ficant men
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'HmZm.N“ Extent of B.C.G. Reaction at 72 Heurs after Vaccination .

, No. - . No. . No.
Sex | of BCG I of BCG 1l of BCG 1lI
. subj.. subj. LLsubj. ,
: M | 32 20.8 + 6.4 28 19.4 + 7.1 20 8.6 + 7.2
® Vaccinated . F 14 19.0 + 7.9
cn , MF | 46 | 202 + 6.8
= . _
ﬁ ) - B : <
© M | 38 209 + 6.5 37 18.8 + 5.9 30 100 + 7.8
~ Unvaccinated F 16 235 + 8.4 .
| MF | 54 207 * 7.2 PR
‘ _ M [ 70 | 209 %65 65 | 190+64 | 50 9.4 + 7.5
Over-all F | 30 214 + 8.2
MFE | 100 210 + 7.0° : -
: _ : ( ¥e

204
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BCG REACTIONS EXAMINED AT 72 HOURS AFTER VACCINATIONS
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Fig. |
women, and between vaccinated ‘and Healing of local B.C.G. reactions
unvaccinated groups. When the data was usually apparent from the second
of three vaccinations are compared, week onwards and “satisfactory healing”
variations (P < 0.001) are found bet- usually occurred before the end of the

ween the second and third, and between
the third and first. Figure 1 illustrates
the

majority of subjects in the first vacci-

one important feature, i.e., while
nation group (58 from 100) showed very
intense reactions (induration 20 mm. or
more), the subjects in subsequent vac-
cinations showed less and less strong
reactions. It is interesting to note that
while all cases in the first and second

exhibited indura-

tions much above 5 mm. diameter, reac-

vaccination groups

tions less than 5 mm. were noted in 21
out of 50 subjects in the third vacci-
nation group.

8th week. One man (PS) in the first
vaccination group, showed
“satisfactory healing” at the end of the
15th week. Table 3 shows statistical data
on the duration of healing of the three
vaccinations. The results disclose that

however,

“healing time” becomes shorter with
each subsequent vaccination; the dif-
ferences are highly significant (P<

0.001). There was no statistically sig-
nificant difference between men and
women, or between vaccinated and un-
vaccinated groups. Figure 2 illustrates
the distribution of cases in relation to

the duration of healing of lesions.
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Table 3: The Duration of Healing of Cutaneous B.C.G. Reaction (Weeks)

No. No. No.
Sex | of | BCGL | of | Bcou | of | BCa
subj. subj. subj.
M 30 55 * 19 28 44 + 15 22 33 + 1.2
Vaccinated F 14 58 1.5
MF 44 5.6 + 1.4
M 42 6.0 + 1.9 38 4.2 + 1.4 31 33 + 1.1
Unvaccinated F 16 5.7 + 1.4
MF 58 59 + 1.8
M 72 5.8 + 1.7 66 4.2 + 1.1 53 3.3 + L1
Over-all F 30 5.8 + 1.4
MF | 102 58 ¥ 1.3

Follow-up of the vaccination reac-
tions from the time of ‘satisfactory
healing’” to the end of the 8th week re-
- vealed little change. At the end of the
8th week the site was seen as a slightly
raised, vivid red cicatrix; in about half
of the cases
with a dry brownish white or yellowish
brown scab (Colour plate D). Table 4
shows the extent of B.C.G.
weeks. There is no statistical correla-

the scars were covered

scar at 8

tion to incidence of previous

vaccination, and subsequent re-vacci-

seX,

nations. Figure 3 illustrates the distri-
bution of subjects in relation to the
extent of B.C.G. scars at 8 weeks after
vaccination.

As regards the “lymph node reac-
tion’". it was recorded that in the first
few days of vaccination some subjects

complained of dull aching in the armpit
and/or at one side of the neck ipsilate-
ral to
others had palpable lymph nodes, ten-

the vaccination, while, some
der or otherwise; no undue enlargement
or abscess was observed. The symptoms
usually subsided within one week but
the small painless lymph nodes some-
times persisted throughout the period
of study.
that the
subject

[t must be pointed out

only one tuberculin-negative
(SN) in this series showed the course

of B.C.G.

from that of the “tuberculin-positive”

reactions undistinguishable

subjects.

(2) The “Focal Reaction”. Up to

the time of presenting this report, there

had not been any finding that might
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D, After 8 weeks.



NO., OF SUBJECT

20y

151

207
15}

10F

207
15|

10

Somchai Bovornkiti, et al

DURATION OF
& h e e e

SEALING OF B.C.G REACTION

.
6 7 8
[ e
6 7 8

207

BCG I
102 subj.

BCG 1I
66 subj.

BCG III
53 subj.




A
AIIAITNY

208
Table 4: Extent of B.C.G. Scars at 8 Weeks after Vaccination (mm.) -
No. No. No.
Sex of BCG 1 of BCG I of BCG I
sub;. subj. subj.
M 30 85 + 1.9 27 9.0 + 2.1 22 186 + 1.9
Vaccinated F 14 8.1 + 2.7
MF 44 8.4 + 2.4
M 42 9.0 + 2.7 37 9.0 + 2.3 28 8.6 + 1.5
Unvaccinated F 16 8.1 + 15 "
MF | 58 8.8 + 24
M 72 88 + 24| 64 9.0 + 2.2 50 8.6 + 1.9
Over-all F 30 8.1 + 2.1
MF | 102 8.6 + 23
suggest ‘“‘flaring-up” of subclinical (P< 0.001) and increased again after

lesions or aggravation of disease in
our subjects.

(3) The “Gereral Reaction™. A few

subjects complained of slight feverish
. sensation and /or
during the first few days of vaccination.
The administration of antipyretics gave
prompt relief.

general malaise

The Post-vaccination Tuberculin Skin

Table 5 displays data of

skin before the
three vaccinations. They reveal diffe-
rences between the PPD and OT groups:

Reactivity :

reactions and after

viz., the former showed increased skin

sensitivity after the first vaccination
(P<0.001), decreased after second

the third vaccination (P< 0.05); the
latter showed decreased sensitivity
after the first vaccination but without
statistical significance, and decreased
after the second (P < 0.001) and third
(P <0,001). The overall results, however,
show increased skin reactivity after
the first wvaccination (P< 0.05) and
decreased after the second (P < 0.001),
but no statistically significant alteration
after the third. Figure 4 illustrates
distribution of subjects in relation to
the extent of their tuberculin skin reac-
tions. It is important to remark here
that one of the 99 *“tuberculin-positive "
subjects. in the first, 7 of the 64 in the
second. and 4 of the 38 in the third vac-
cination groups. showed post-vaccina-
tion skin sensitivity that could be clas-
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EXTENT OF SCAR AT 8 WEEKS AFTER VACCINATION
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Fig. 3

sified as “‘tuberculin-negative” (indura-
smaller than 5 mm.). The tuber-
culin-negative subject (SN) who showed
“negative’ reaction with 2 TU of PPD-
RT 23 tuberculin after the first B.C.G.

vaccination, however, ultimately yiel

tion

ded 13 mm. of induration to a subsequent

test with 100 TU of Old Tuberculin.

DISCUSSION
of B.C.G. Vaccination in

The Safety

Tuberculin-Positive Persons:

It has been said that B.C.G. vacci-

WhOSC

nation of persons tuberculin

sensitivity has not been ascertained
may lead to (1) the development of an
accelerated and violent form of the
(Koch’s phenomenon),

(2) reactivation of a dormant lesion, or

local reaction

aggravation of an existing lesion in
those who have a tuberculous focus,

healed or otherwise, and (3) the occur-

rence of constitutional disturbance. The
results of this study as well as of ear-

(2-5)

port for these statements. It was reveal-
ed here that the local B.C.G. reaction

lier investigations give little sup-

in tuberculin-positive persons is quite



Table 5: Tuberculin Reactions Before and After Vaccinations.

After: Vaccinations
ZO- e S - —— - - - - —— - S - S —— e
of Initial No. No. ' No.
subj. of BCG I of BCG 11 of BCG 11l
sub;j. subj. sub;j.
e Vaccinated 24 121 + 4.7 23 184 + 4.0 13 9.8 + 6.2 11 13.4 + 4.2
Uald
“m PPD | Unvaccinated 32 14.1 + 4.3 32 18.7 + 5.0 20 14.3 + 59 17 16.3 + 4.1
S .
- Over-all 56 13.2 + 47 55 18.6 + 5.2 33 12.6 + 6.4 28 15.2 + 3.9
Vaccinated 22 198 + 6.5 21 18.7 + 4.2 15 | 139 + 4.0 8 70 + 59
|
OT | Unvaccinated | 24 23.3 + 8.2 23 | 19.5 + 5] 16 _ 16.5 + 4.9 3 8.6 + 9.5
Over-all 46 216 + 7.6 44 19.1 + 4.7 31 u 15.2 + 4.6 11 74 + 6.4
|
Total 102 17.0 + 7.4 99 19.0 + 5.0 64 _ 13.9 + 5.7 38 13.4 + 59
v -

210

st
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TUBERCULIN REACTIONS BEFORE AND AFTER VACCINATIONS
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comparable to that seen

in primary
vaccination. A feature of particular

interest was that in the former lesions

healed sooner than in the ]atter;(6) in
consequence, the *“inconvenience” and
“unpleasantness” to the persons being
vaccinated would be less. The ‘‘focal”
and “‘general” reactions are negligible.

The question whether preliminary
tuberculin testing is necessary before
undertaking mass B.C.G. vaccination
has been much debated in recent
years. The World Health Organization

(|964)(7) published a firm statement
that “tuberculin testing need not pre-
cede B.C.G. vaccination™. It is hoped
that this report would hasten the deci-
sion of our public health authority to
make a trial in this country.

The Effect of Repeated Vaccination on

Tuberculin Skin Reactivity :

It is well known that there may be
definite changes in the relative inten-
sity of the skin reactivity to tuberculin
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after repeated B.C.G. vaccination. In

Brazil, de Assis(s’g) and Rosemberg(lo)
reported that with repeated oral B.C.G.
vaccinations with 3 to 6 massive doses
(100 or 200 mg.) at one-month or [5-day
intervals (‘‘concomitant’” and ‘‘indiscri-
minate’” vaccinations, respectively), a
number of vaccinated persons showed
suppression of tuberculin skin reacti-
vity and extinction of B.C.G. reaction.
This occurred also in those who had
previously been ‘tuberculin-sensitized”
before vaccination or had already been
converted after the first one or two
doses of vaccination. The phenomenon
of desensitization, however, occurred
more frequently in cases with low sen-
sitivity. On the other hand, Hertz-

(1.

berg, in Norway, deliberately revac-
cinated 71 persons, most of them faintly
tuberculin-positive; 66 (93 percent)
showed augmented cutaneous tuberculin

sensitivity. More recently, Yamanaka.(s)
after having given three consecutive
B.C.G. vaccinations to 2,500 children
at 3-month intervals,
conversion rate

found a higher
with the lapse of
contrast to those
who had received only one vaccina-
tion, and whose

time, in sharp
positive rate even
12 months. Bjerke-

d ](12) . . . .

al, In experiments on gulnea pilgs,
concluded that: (1) The size of the in-
fecting dose was
changes in

decreased after

important for the
sensitivity that followed
intection of B.C.G. vaccinated animals;
the larger doses boosted sensitivity to
a satisfactory level; and a small dose
affected sensitivity but little; (2) The
degree of sensitivity appears to in-
crease more after virulent infection in

animals with low than with high degrees
of B.C.G.-induced sensitivity.

The results of this study, showing
increased sensitivity after the first vac-
cination, decreased after the second,
and somewhat depressed after the third,
with similar
nature in the B.C.G. reaction, seem to
be in keeping with conclusions reported
previously. The slight difference bet-
ween PPD and OT groups is as yet
inexplicable.

together alterations of

The Efficacy of Repeated Vaccination

Technique:

The advantages of primary B.C.G.
vaccination in the prevention of tuber-
culosis may be stipulated as follows:
(1) Avoid the risk of developing drastic
complications (including pulmonary tu-
berculosis of endogenous exacerbation)
that may occur as a result of primary
infection with virulent tubercle bacilli.
(2) Protect, to some extent, the suc-
cessfully vaccinated population
contracting

from
tuberculosis of exogenous
origin; this is ascribed to the achieve-
ment of “acquired resistance’.
Traditional recommendation of re-
vaccinating persons with waning tuber-

culin sensitivity may be taken as a

favourable support for the need of
boosting-up the acquired resistance.
With *‘concomitant” and ‘indiscrimi-

. .. 8- .
nate” B.C.G. vaccmanons.( 10) de Assis
and Rosemberg reported that the mor-
bidity rate in the vaccinated groups

had been reduced

comparison to the unvaccinated or those

encouragingly in

vaccinated only once. The vaccination
in previously infected persons was
believed to reinforce the resistance.
Our results in respect of prevention of
be evaluated at

tuberculosis cannot

present. Anyhow, the findings that the
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“healing time" of lesions became shor-
ter after each subsequent vaccination,
may be taken as suggesting that revac-
cination caused some enhancement of
“acquired resistance’.

SUMMARY

One hundred and six subjects were
vaccinated intracutaneously with three
consecutive doses of B.C.G. vaccine at
about 8-week intervals. All received
intracutaneous tuberculin tests before
and after each vaccination. The results
were discussed on the safety of B.C.G.
vaccination in tuberculin-positive per-
sons, the effect of repeated vaccination
on tuberculin skin reactivity, and the
enhancement of ‘“‘acquired resistance”
after multiple respective vaccinations.
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