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Anamnestic Skin Reactivity upon Repeated Tuberculin Tests in the BCG
Vaccinated or Unvaccinated Primary School Children

$ J Kim, YP Hong, SC Chang, MK Kang

Korean Institute of Tuberculosis, Korean National Tuberculosis Association

Restoration of skin reactivity to 1 TU of tuberculin (RT23) by repeated tests at 10 days interval has
been investigated in the BCG vaccinated or unvaccinated primary school children. The results
obtained are as follows.

1) Tuberculin reactors showing 6 mm or larger induration to the first tests were 20.0% in the first
grade school children and 33.3% in the sixth grade children. Six millimeter or larger reaction than
that of the first reaction was found in 14.9% of the first grade children and in 34.6% of the sixth
grade children. .

2) Six millimeter or larger reactors were 10.8% of the first grade children without BCG scar
against both first and second tests and 11.8% of the sixth grade children on first tests and 10.6% on
second tests. There was none or very few, if any, in number of 6 mm or larger difference between the
first and second tests among children without BCG scar. In addition, there was no children shown 6
mm or larger second reaction than that of the first reaction and thus those reactors seemed to be
natural infection.

3) From questionaire survey, parents of 73.3% of the first grade children and of 72.7% of the sixth
grade children were aware of BCG vaccination of their children, while parents of 15.1% and 24.6%
of the first and sixth grade children did not know their children’s vaccination history even if children
possessed BCG scar.

4) Of the first grade children whose parents remembered their BCG vaccination, 65.6% were
vaccinated within 4 weeks after birth and 25.5% between 4 weeks and one year. Six millimeter or
larger reaction on the first tests was observed in 20.2% of the former group and 15.9% of the latter
group, however reactors on the second tests were 32,1% and 31,9% respectively. BCG scar was not
observed in 13.9% of children.

5) The majority of children (87.3%) were vaccinated in the skin of deltoid area and some (7.7%)
at buttock or other areas. Children received first vaccination at the health centers were 68.5% and

" 30.3% at hospitals. More than 5 mm reaction was found in 18,7% of the former children and in 15.0
% of the latter children. :

From this study restoration of tuberculin reactivity by repeated tests was found very common
among the vaccinated children and thus it should be taken into account for the vaccination policy if
it is performed after tuberculin testing. '
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Table 1. Tuberculin Reactions of the First Grade Primary School Children Having BCG Scar on Repeated Tests

Reaction size (mm) on 2nd tests

Total
0-1 2 3 4 5 6 7 8 9 1011 12131415 16 1718 19 2021 > 21

0-1 163 48 3715 8 5 2 7 1 6 1 3 1 297

R 2 1014132 2 32 6 2 3 1 111 1 62

e 3 1 3 6 2 3 31 1 3 4 2 21 32

a 4 1T 1 1 2 1 1 4 1 1 11 2 17

c 5 1T 1 2 1 21 1 1 1 11

t 6 2 1 1 1 21 8

i 7 1 2 1 1 5

o] 8 1 1 1 2 5

n 9 1 1 2 2 3 41 2 16

10 1 1 1 2 1 4 2 1 2 15

s 11 1 2 21 1 9

1 12 2 3 1 1 7

s z 13 1.2 2 2 7

t e 14 1 1 3 2 1 1 9

15 13 4 11 1

t o 16 1 1 2

e n 17 Tt1 11 2 7

s 18 1 1 3

t 19 1 1
s 20
21

Total 178 68 5823 17 16 7 17 13 21 7 19151916 10 4 7 4 524

1st(FF]) & 2nd([7]) tuberculin reactions
of children with BCG scars(n=524)

1st(B&) & 2nd([Z]) tuberculin reactions
of children without BCG scar(n=167)
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Fig. 1. Tuberculin reactions of the first grade primary school children with or

without BCG scars on repeated tests
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Table 2. Tuberculin Reactions of the First Grade Primary School Children Without BCG Scar on Repeated Tests

Reaction size (mm) on 2nd tests

Total
0-1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 >22
0—-1 116 7 3 1 1 128
R 2 7 22 11
e 31 1 2 1 6
a 4 T 1 2 4
c 5
t 6
i 7
o 8 1 1 1 3
n 9 1 1 1 3
10 1 1
s 11 i 1
1 i 12
s z 13 2 1
e 14 1 1
15
t o 16 2 2
e n 17 1 1
s 18 1 1
t 19
s 20 ] 1
21
Total 125 1210 1 1 1 1T 1 3 3 4 1 21 167
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Table 3. Tuberculin Reactions of the Sixth Grade Primary School Children Having BCG Scar on Repeated Tests

Reaction size

(mm) on 2nd tests

Totat

0-1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 >22
0-1 172 7120 7 9 2 517 9 11 7 4 1 1 336
R 2 23201114 6 9 8 4 4 51 4 2 1 1 1 114
e 3 6 8 32 3 1195 4 4 1 3 3 1 54
a 4 1 3 2 4 1333 1 2 2 3 1 29
c 5 3 0 3 2 11 5 4 3 2 2 26
t 6 2 1 128 3 4 4 1 2 5 33
i 7 1 21 1 322 43 4 3 6 4 11 38
o 8 2 2 1 3 4 5 3 2 3 25
n 9 1 1 1 1112 2 3 4 1 3 2 2 25
10 11 7 3 3 3 4 4 3 29
s 11 11 2 32 3 1 3 1 1 18
i 12 3 2 3 2 2 1 1 16
1 z 13 121 3 4 2 5 3 1 1 23
s e 14 1 1 4 2 2 3 1 14
t 15 1 2 1 2 6 3 1 2 1 19
o 16 3 1 311 2 1 1 13
t 17 2 3 1 2 1 1t 1 1 12
e 18 2 2 2 6
s 19 1 2 3
t 20 1 1 2
s 21 1 1 2
>22 1 1
Total 2111054227 25 152647 38 49 38 36 27 36 31 24 2015 11 6 5 4 838

Fig. 2. Tuberculin reactions of the sixth grade primary school children with

1st(E3) & 2nd({-]) tuberculin reactions
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Table 4. Tuberculin Reactions of the Sixth. Grade Primary School Children Without BCG Scar on Repeated Tests

Reaction size {mm) on 2nd tests -

Total
0-1 2 3 4 5 67 89 10 11 12 13 14 15 1617 18 19 20 21 > 22

0-1 48 6 5 59

R 2 7 4 1 12

e 3 1 1

a 4 1 1 2

[ 5 1 1

t 6 1 1 2
i 7
o 8

n 9 1
10

s 1 1 1
1112

s 2z 13 1 1
t e 14

15 1 1
t o 16
e n 17

s 18 11 2
t 19

s 20 1 1 2
21

Total 58 10 .5 3 11 13 1 1 85
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ol A9t F48 A e 2o & BCG
AEE Ytz $932 BCGtEe] A4H ol5o 24
Aol FH2ZARPAE & Aol gt 13hd o}% 365
B2 631 obE 57690l s X Ful=Fa wE
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o2 ga KM 98 2A A g BRER
o 93 uhgd Aoz P},

#figEel 4 BCG A+ 3k dskchxz g BCG
HEx glon Ao Fulagel FALE Wol & Yol ¢l
e 181 ob5ol 2% 635 olgEr] o] F 7HulAl 6
mmo| A 433k o}5o] 1, 23 FALA ©F 6%(9.5%)
olgli, 10mmol4 #h&-& ob5& LA AllA 47 2
A Aol 4] 65 2B A] o] EF HARGRoE B
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Table 5. Tuberculin Reactions of the Primary School Children Who have No Experience of Previous Tuberculin Test

Induration size (mm)

. »6mm reactors

-»10mm reactors >6mm difference

Grade BCG No. of
Sars - testees st 2nd 1st - 2nd st 2nd 1st>2nd  1st<2nd
yes 365  2.8:4.4  4.6:54 . 64 111 42 77 3 44

1 (17.5) (304) (11.5) (21.1) (0.8) (12.1)
no 135 1.6£4.0  1.8:4.4 13 13 10 13 1 4

S {9.6) (9.6)  (7.4)  (9.6) (0.7) (3.0)

yes 576  4.0:50  6.616.0 174 285 96 191 6 118

. ‘ (30.2) (49.5) (16.7) (33.2) (1.0) © {20.5)
no 49  1.5:40 1.6£39 3 3 2 3 0 0

(61) (61) (40)  (6.1)
{ )=%
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15.9% 4 11.6%°13ed 2214 Al 4l 22 31.9%
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Table 6. Sites of BCG Vaccination

Sites of vaccination .

Grade No. of vaccinee
Deltoid Buttock or others - Unknown
1 337 292 (86,6} 23 (6.8)" 22 {6.5)
6 516 453 (87.8) 43 {8.3) 20 {3.9)
Totat 853 745 (87.3) 66 (7.7) 42 (4.9)
( 1=%

Fable 7. Tuberculin Reactions of the 1st Grade School Children Vaccinated with BCG at the Deltoid Area or Buttock

or Other Areas on Repeated Tests - - .

Vaccination No. of Tuberculin - Reaction sizes.
area vaccinee tests - - (mm) » 6mm reactors. - > 10mm reactors
Deltoid Tst - 27+43 43 (16.9) 29 (11.4)
255 2nd 45+5.3 76 (29.8) 56 {22.0)
Buttock st 5869 6 (37.5) 5{31.3)
or others 16 2nd 8.0:7.7 7 (43.8) 7 (43.8)
( }=%



Table 8. Comparison of Tuberculin Reactions of the 1st Grade School Children Who Have Been Vaccinated with BCG

at the Health Centers or at the Hospitals

> 6mm difference

Place of No. of Tuberculin Reaction > 6mm 2 10mm

vaccination vaccinee tests size {mm) reactors reactors 1st > 2nd 1st < 2nd

Health st 29+4,6 43 (18.7) 30(13.0)

centers 230 2nd 45155 68 (29.6} 53 (23.0) 2 (0.9) 27 (11.7)
Ist 234 15 (15.0} 8( 8.0)

Hospitals 100 2nd 39:5.4 24 (24.0) 17 (17.0) 0 7( 7.0)

()1=%

29.8% 2o} #9ich

283 BCG AFE e Ahol AP AERAINA
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AE11.7% =2 oha o gokel

= 5
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AT RE 1319 obFol disiAe Aol ¥ BCGH
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€ EHEEEE 443, 634 oFol dsAE BCG
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ole] A4S E e 242 BoHH TAE T2
oot 4Rk, Axpe] A4E BCG HF EAAEE
4 wra Ay ot 349 A4 R g wg
3} wod#o] dhuA] YA 8hx] ghErhe FA190] gloiA
Ewega Aol 98 BCG AMAF ¥4Ee F4
s #al oh)el Ful2 g w42 HER
ol X457 gtom Tasted oMY A WHH
o] RuzEd REMEL O s+ A7 Het 14
Bz e A3 lell A A4S VeR ok A =
dzdo] LAt £ 4 gich RIEHEE 3|&5=He
w22 mAERfEclet B2 n3"sole Wi/l memory
T-lymphocytesol} &lall s &£ oz 2119 o
e 22 aeld ARl o&dlue HBREC) e
AAL] 12 Ful2gaed SAEE V22 HoHe] &
Aol BE AAslD BCG HAH S 4AgH: AL ¥
g3 stk £ 4 ok

2 g7 A3E =2 BCG AFEE ol RS
R I Qe obEell dis) AAIE LAk Full2E 3 A Al
A 6 mmo] 4 uHg-g ob5o] 13hdol M 20.0%°l5L 63
doll 4} 33.3%0130eul 23 AAIA = 27 34.4% ¥
51.1%2 7t 8lAbikgo] gol A& &4 3k 1
2} AANA 10 mmeolAHe] ¥Hg-g viehd o5& A9
83 BCG AAE-2 debd 13hdel A 13.5%, 63hd
o4 18.9%% A3t ARFE A=l AU 1%
4132 10 mmeo) 3}o) 1} 2349k3-0] 10 mmel Aol 2 A4
& APEL A Pol= F opFo] 18hdolA 10.2%,
6shdol A 18.9% & A<t APFE splslE 4
9l 14k 10 mme] sto]y 2314kg-0] 10 mme] /o]
g AL AREE A gots F olFo] 1¥hdel4
10.2%, 6%hdolA 18.3%u+ =igich wetd AFAA

— 42~



Aol dldE BRI PHEIUAAE AR ge
AFAFo 2 ARFsH A o] vl sk £,

BCG AE¢ A && olEo) disid AAg Tl
4 RS v 1, 63hd ZFol4 6 mmolA b
SAE7E 1, 23 AA Abolol] A x}elr) glolAl Fu
EEY Kb 43 ¥x ¥ REREL2 474
Hoh, & Ao gREGRE Ve FlEEe HER
Fol] 2A F%E A ¥E Ao ¥ Fl 1, 23
Aol A w27 8] A5 Bol: obE e} 7t BA @
o},

aela $943 BCG AES dirted s BCG B8
Frol FoldA %+ obge] 13.9% v Hi Yol olF
o] wi-¢- F88 AR R hiql FHlZEFA A
o8 WA e AYLANG & Al & Aol agle] &
Aoz F3Hd,

BCG A% ¥9= a8 FFaa 18jn AHF
58 7heleled A Ak Fokiola] o7} olalgl ¥
Well AF3=F sl 7hssld AFA7), ASFS
5 7heol /I ERASEE ok ¥ Ao g H7grd

# £

BREMK RES dAle s Reladd RERES 4
Als) BCGHifE |Tel Aadste] EMAME-S A5
o, 2 435 3 BCGEERES 7HA obFdAe 1
i} Fol 22l A olA 6 mmelA whS-E obFe] 1, 6
shdoll A 27k 20.0% 9 33.3%°]1 K0 23k FAbel 4
247 34.4% W 51.1%2 F7He} ol 2xpukg-o)
6 mmo]4 v & ofg-o] 13hdolA 14.9%, 6&hdelA
34.6%2 ukgd R

BCG #gEe) gl oMsolAt 6 mmeol4t dhgo] 13
dell A 1, 2374l 2% 10.8%°19 3, 630
A 11.8% % 10.6%2 9A] Fol7t glo} BCG f¥E
7HR obgale 2A) chad, zElx 23 yhgol 6 mme)
Aol £ ubgE 18hdel A 4.2%0 E3}8ls gehdol 4
€ glor 43 71s BCG#HE 714 o RoE o
AX 2% o] Rl =g REHE 4$E 2A
WA e AR T HEdd

R BET BLH) o9 BCG AHEE o
2= 37t 13130l A 73.3%, 63hdolA 72.7%¢]
sleh, ey BCG HhES 7ML gledle o] & 22

3 e s 13hdolA 15.2%, 68hdellA] 24.6% 4
=gith BCG A%¢ dvhe 131 oFsFolA Mol
TR A e 4571 13.9% 1 A e

28]a AF 4Follol HE ol5-2 65.6%0]3
425 1dolv AFE o5 25.5%019h A% 45
o]l AE P BCG fEol HAH of5 F 14 Z Al
A 6 mmel 4 488 oF5o] 20.2%H vl8) 4% 1d
o]l AFG obF FolAE 15.9%2 oh& I o) 2%
AN A 32.1% 4 31.9% 2 F4Hh

BCG HF5-AE ool 4A1% 7257} 87.3% 2 of
FRolxut odrdolnt 7el ol AL d ALE 7.7%
v ") 22l n BET o159 68.5% 7t (RIERT fg
FHHrol A AFH AT 30.3% HBEIA AE= g,

127 At A 6 mmo] 4 w3k obFo] o A FolE

Foll A= 15.0%10 A4 AFolsolAE 18.7%0]
sich

ol el A BAH AAE Ful2EUR Al 728
A AAlsHs BCGA B gE=ojof & Aoz A7
o},

REFERENCES

1) American Lung Association: The tuberculin tests.
New York, 1974

2) Bjerkedal T, Lehmann EH: Effects of repeated
tuberculin tests on skin-reactions in BCG-
vaccinated guinea-pigs. . Scand J Resp Dis 49:42,
1968

3) Guld J, Waaler H, Sundarsan TK, Kaufmann PC,
ten Dam HG: The duration of BCG induced tuber-
culin sensitivity in children and its irrelevance for
revaccination. Bull WHQO 39:829, 1968

4) Lehmann EH: The anamnestic effect in tuberculin
testing: maeasurement and time relations, experi-
ments in BCG-vaccinated guinea-pigs. Scand J Resp
Dis 59:119, 1978

5) Magnus K: Effect of intradermal tuberculin tests on
BCG-induced allergy. Bull WHO 17:249, 1957

6) Magnus K, Edwards LB: The effect of repeated
tuberculin testing on postvaccination allergy. Lan-
cet 269ii:643, 1955

7) Narain R, Vallishayee RS: Post vaccination allergy
after three intervals of time. Bull IUAT 51:231, 1976

8) Olakowski T, Mardon K: The restoration influence



of repeated tuberculin testing on tuberculin sen-
sitivity in BCG-vaccinated school children. BUN
WHO 45:649, 1971

9 Reichman LB. Tuberculin skin testing. The state of
the art. Chest 76(Supl):764, 1980

10) Seth V, Kukreja N, Sundaram KR, Seth SD: Wan-
ing of cell-mediated immune response in preschool
children given BCG at birth. Ind J Med Res 76:710,
1982

11) Tokuchi S, Mori T: Waning of post vaccination
tuberculin hypersensitivity and its restoration by
tuberculin testing. Kekkaku 58:395; 1983

12} Tolderlund K, Bunch-Christensen K, Waaler H:
Development and duration of BCG induced allergy
in the guinea pig. Bull WHO 22:177, 1960

13) Tolderlund K, Weis Bentzon M, Bunch-Christensen
K, Mackeprang B, Guld J, Waaler H: BCG-induced
allergy and immunity in guinea-pigs during the first
year after vaccination. Bull WHO 36747, 1967

14 A4, wEd, $938, Aud 0 FoFdAsl

BCG 5 FulFal o fubgo mixe 43 A9y
3 & 743 36:6, 1988

15) Grzybowski S, Allen WA: The challenge of tuber-
culosis in decline. A study based on the
epidemiology of tuberculosis in Ontario, Canada.
Am Rev Tuberc 86:707, 1963

16) Ruben FL, NOrden CW, Schuster N. Analysis of a
community hospital employee screening program 31
months after its inception. Am Rev Resp Dis 115:23,
1977

17) Comstock G, Woolpert S: Tuberculin conversions:
true or false? Am Rev Resp Dis 118:215, 1978

18) British Medical Research Council: BCG and vole
bacillus vaccines in prevention of tuberculosis in
adolescence and early adult life. Bull WHO 46:371,
1972

19) Shapiro CDK, Harding GE, Smith DW: Relationship
of delayed-type hypersensitivity and acquired cellu-
lar resistance in experimental airborne tuberculosis.
J Inf Dis 130:8, 1974

— 4 4 —



