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A Study on the Effects of BCG Vaccination against Tuberculosis

Pock Soo Kang, M.D., and Sung Kwan Lee, M.D.

Department of Preventive Medicine and Public Health
Kyungpook National University, School of Medicine, Taegu, Korea

In Korea BCG vaccination has been employed as the main control measure for tuberculosis

since 1962. Recently, the protective efficacy of BCG against tuberculosis has been controversial

worldwide. A case-control study was conducted to evaluate the efficacy of BCG in Korea whiéﬁ
has a high prevalence of tuberculosis(2.5%).

The study subjects were children under the age of 14 years who were hosp'ltaliied and diagnosed
as tuberculosis in three general hospitals in Taegu City during last 6 years (1975~1980). Among
416 hospitalized tuberculous patients, 314 cases were confirmed as to the presence or absence of
the BCG scar. A control group was selected from the same hospital patients of the same pefiod
as the cases. The control group was other than tuberculous patients whose distribution of age,
sex and residence were the same as the cases.

The results obtained are as follows:

For all forms of tuberculosis, the relative risk and the proteétive efficacy of BCG were 3.5 and
71.8%. The efficacy was higher among female than among male (78.6% vs. 65.8%). The
efficacy was higher among the one year and above than among less than 1 year of age.

For tuberculous meningitis, the relative risk and the protective efficacy of BCG were 3.9 and 74.3
%. The efficacy was statistically significantly higher among female than among male (p<0.05).

The relative risk and the protective efficacyt of BCG for uberculous meningitis combined with
miliary tuberculosis and combined with pulmonary tuberculosis represented 6.9, 85.6%, and 7. 4,
86.5%, respectively.

On the other hand, the relative risk and the protective efficacy of BCG for miliary tuberculosis
were 2.1 and 51.6%, and for pulmonary tuberculosis, 2.3 and 54.7%, respeétive]y.

From these results, it appearé that BCG vaccination is an efficient preventive measure in Koreé

where tubercluosis is prevalent. Thus the routine BCG vaccination should be continued.
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Table 1. Distribution of tuberculous patients by form, 1975~1980

Forms of tuberculosis*

Year Total
™ T™M C MT TM C PT MT PT
1975 42 9 8 5 4 68
(61.8%) (13.2%) (11.8%) (7.3%) (5.9%) (100.0%)
1976 33 12 7 4 10 66
(50.0) (18.2) (10.6) (6.0) (15.2) (100.0)
1977 34 8 5 7 14 68
(50.0) (11.8) (7.3) (10.3) (20.6) (100.0)
1978 29 11 5 3 16 64
(45.3) 17.2) (7.8) “.7 (25.0) (100.0)
1979 32 10 4 15 17 78
(41.0) (12.8) (.1) (19.2) (21.9) (100.0)
1980 20 12 . 8 5 27 72
(27.8) 16.7) (11.1) (6.9) (37.5) (100.0)
Total 190 62 37 39 88 416
: {45.6) (4.9 (8.9 (9. 4) @1.2) (100. 0)

*TM: Tuberculous meningitis.
MT: Miliary tuberculosis.
PT: Pulmonary tuberculosis.



Table 2. Distribution of tuberculous patients by age and sex, 1975~1980

Forms of tuberculosis

Age Sex — Total
(yrs) ™ TMCMT TMCPT MT PT (N=416)
(N=190) (N=62) (N=37) (N=39) (N=88)
0 M 17 8 5 7 17 54(13.0%)
F 20 7 5 10 6 48(11.5)
1 M 22 8 9 3 8 50(12.0)
F 23 6 1 4 3 37(8.9)
2 M 12 6 5 2 2 27( 6.5)
F 11 4 4 2 5 26( 6.3)
3 M 13 2 - 1 5 21( 5.1)
F 4 2 2 — 2 10( 2.4)
4 M 6 5 1 1 2 15( 3.6}
F 6 1 1 — 2 10( 2.4)
5 M 10 1 - 3 3 17¢ 4.1)
F 2 2 - - 1 5( 1.2)
6 M 8 1 — — 6 15( 3.6)
F 4 3 1 2 10( 2.4)
7 M 5 1 — 1 3 10( 2.4)
F 5 — — - 2 7C 1.7)
8 M — — 1 2 2 5( 1.2)
F 1 — 1 1 2 5( 1.2)
9 M 5 1 — — 4 10 2.4)
F 2 1 1 - 1 5( 1.2)
10 M 2. — — - 2 4C 1.0)
F 1 1 — — — 2( 0.5)
11 M 2 - — — 1 3 0.7)
F 1 — — — — 1( 0.2)
12 M 1 — — - — 1€ 0.2y
F e - — — 3 3C 0.7)
13 M 6 — 1 1 - 8( 1.9)
F _ - — — 2 2( 0.5)
14 M 1 — — - — 1€ 0.2)
F 2 — — 2 4( 1.0)
M 110 33 22 21 55 241
(57.9%) (53.2%) (59.5%) (53.8%) (62.5%) (57.9%)
Total . 80 29 15 18 33 175
(42.1) (46.8) (40.5) (46.2) (37.5) (42.1)
Table 3. Status of BCG vaccination of tuberculous patients by age and sex
Age (yrs)
. Total
Sex Vaccinated <1 1~5 >6 (N—314)
(N=84) (N=171) (N=59)
Mal Yes 23(46.9%) 45(45.5%) 23(65.7%) 91(49.7%)
ale No 26(53. 1) 54(54.5) 12(34.3) 92(50. 3)
Yes 14(35.9) 31(43.1) 7(29.2) 52(39.7)
Female
No 21(64.1) 41(56.9) 17(70.8) 79(60. 3)
Both Yes 37(44.1) 76(44.5) 30(50.9) - 143(45.5)
t
oth sexes No 47(55.9) 95(55. 5) 29(49.1) 171(54.5)
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Table 4. Status of BCG vaccination of tuberculous patients by form

Forms of tuberculosis

Vaccinated - — Total
accinate T™ ™™ € MT ™ C PT MT PT (N=314)
(N=141) (N=43) (N=28) (N=34) (N=68)
Yes 61(43.3%) 15(34.9%) 8(28.6%) 20(58.8%) 39(57.4%) 143(45.5%)
No 80(56.7) 28(65.1) 20(71. 4) 14(41.2)  29(42.6) 171(54.5)
Table 5. Status of BCG vaccination of control group by sex and year
Year
. Total
Sex  Vaccinated 1975 1976 1977 1978 1979 1980  (N=500)
(N=82) (N=s80) (N=82) N=77) (N=94) (N=85)
Yes 43 ~ 19 37 35 16 37 217
Mal (76.8%)  (65.5%) (72.6%) (71.4%) (78.0%) (77.1%)  (74.3%)
ale No 13 10 14 14 13 11 75
(23.2) (34.5) (27.4) (28.6) (22.0) 2.9 (25.7)
Yes 19 36 18 21 30 33 157
(73.1)- (70.6) (58.1) . (75.0) (85.7) (89.2) (75.5)
Female
No 7 15 13 7 5 4 51
26.9) (29.4) (41.9) (25.0) (14.3) (10.8) (24.5)
Yes 62 55 55 56 76 70 374
(75.6) (68.8) (57.1) 72.7) (80.9) (82.4) (74.8)
Both sexes
No 20 25 27 21 18 15 126
(24.4) (31.2) (32.9) (27.3) (19.1) 17.6) (25.2)
Table 6. Status of BCG vaccination of control group by age and sex, 1975~1980
Age (yrs) .
. Tota
Sex Vaccinated <1 1~5 >6 (N=500)
(N=134) (N=272) (N=94) :
Mal Yes 38(56.7%) 139(78.5%) 40(83.3%) 217(74.3%)
aie
No 29(43.3) 38(21.5) 8(16.7) 75(25.7)
v Yes 44(65.7) 77(81.1) 36(78.3) 157(75. 5)
Female
No 23(34.3) 18(18.9) 10€21.7) 51(24.5)
Yes 82(61.2) 216(79. 4) 76(80.9) 374(74.8)
Both sexes
No 52(38.8) 56(20. 6) 18(19.1) 126(25. 2)
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Table 7. Relative risk and protective efficacy of BCG for all forms of tuberculosis by age and sex

(Ayfse) Sex Vaccinated " Number of cases  Controls Relative risk  Efficacy - of BCG(%)
Yes 23 38
M No? 2% 29 1.5 32.5
Yes 14 44
<1 F No 21 93 2.9 65.2
Yes 37 82
M+F 47 5 2.0 50. 1
Yes 45 139
M No 54 38 4.4 77.2
Yes 31 77
1~5 F No a1 18 5.7 82.3
Yes 76 216
M4-F No o5 56 4.8 79.3
Yes 23 40 )
M No 12 g 2.6 61.7
Yes 7 36
>6 F No 17 10 8.7 88.6
Yes 30 76
M-+F No 29 18 4.1 75.5
Yes 91 217 .
M No 92 75 2.9 65.8
Yes 52 157.
Total F No 79 51 4.7 78.6
: Yes 143 374
M+-F 126 3.5 71.8

No 171

P>. 10 as measured by x?-test.



Table 8, Relative risk and protective efficacy of BCG for tuberculous meningitis by age and sex

Age(yrs) Sex Vaccinated Yumber of cases Controls Relative risk Efficacy of BCG(%)
M Yes 9 38 1.0 1.9
No 7 29
<1 F Yes 3 44 7.7 86.9*
No 12 23 '
M4-F Yes 12 82 2.5 59.9
No 19 52
M Yes 23 139 3.8 72.8
No 24 38
1~5 F Yes 13 77 7.2 86.2
No 22 18
M+F Yes 36 216 4.9 79.7
No 46 56
M Yes, 9 40 4.4 77.5
No 8 8
=6 F Yes 4 36 6.3 84.1
No 7 10
M4-F Yes 13 76 4.9 79.5
No 15 18
M Yes 41 217 2.8 63.7
No 39 75
Total F Yes 20 157 6.3 84.2%
No 41 51
M-+F Yes 61 374 3.9 74.3
80 126

No

*P<. 05 as measured by x2-test.

Table 9. Relative risk and protective efficacy of BCG for tuberculous menigitis with miliary
tuberculosis by age and sex

Age(yrs) Sex Vaccinated Number of cases Controls Relative risk Efficacy of BCG(%)

M Yes 2 38 2.6 61.8
No 4 29

<1 F Yes —_ 44 — —_
No 3 23

M+F Yes 2 82 5.5 81.9
No 7 52

M Yes 7 139 5.2 80.9
No 10 38

1~5 F Yes 5 77 6.0 83.3
No 7 18

M+F Yes 12 216 5.5 81.7
No 17 56

M Yes 1 40 10.0 90.0
No 2 8

>6 F Yes — 36 — _
No 2 10

M+F Yes i 76 16.9 94.1
No 4 18

M Yes 10 217 4.6 78.4
No 16 75

Total F Yes 5 157 7.4 86.5
No 12 51

MI-F Yes 15 374 6.9 85.6
No 2 126

P>-. 10 as measured by x?-test.
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Table 10. Realtive risk and protective efficacy of BCG for tuberculous meningitis with pulmonary
tuberculosis by age and sex

Sex.

Age (yrs) Vaccinated Number of cases Controls Relative risk Efficacy of BCG(%)
M Yes 1 38 5.2 80.9
o 4 29
<1 F Yes 2 44 0.9 —4.6
No 1 23
MA-F Yes 3 82 2.6 62.0
INO 5 52
M Yes — 39 - —
No 11 38
1~5 F Yes 4 77 3.1 67.4
No 3 18
M+F Yes 4 16 13.5 92.6
No 14 56
M Yes 1 40 — -
No — 8
=6 F Yes — 36 — —_
No 1 10
M4F  Yes 1 76 4.2 76.3
No 1 18
M Yes 2 217 21.7 95. 4*
No 15 75
Total F Yes 6 157 2.6 61.0
No 5 51
MLF Yes 8 374 - 7.4 86.5
No 20 126
*P<.05 as measured by x2-test.
Table 11. Relative risk and protective efficacy of BCG for tuberculous meningitis and tuberculous

meningitis with miliary tuberculosis by age and sex

Age (yrs) Sex Vaccinated Number of cases Controls”  Relative risk - Efficacy of BCG (%)
M Yes i1 38 1.8 23.7
No 11 29 -
<1 F Yes 3 44 9.6 89.5*
No 15 23
M+F Yes 14 82 2.9 65.9
No 26 52
M Yes: 30 139 4.1 75.9
No 34 38
1~5 F Yes 18 77 6.9 85.5
No 29 18
M+F  Yes 48 216 5.1 80.0
No 63 56
M Yes 10 40 5.0 80.0
No 10 8
>6 o Yes 4 36 8.1 87.7
No 9 10
M4-F Yes 14 76 5.7 82.5
No 19 18
M Yes 51 217 3.1 68.0
No 55 75
Total F Yes 25 157 6.5 84.7*%
No 53 51
M~+4-F Yes 76 374 4.2 76.3
No 108

126

*P<. 05 as measured by x2-test.



Table 12 Relative Tisk and protective efficacy of BCG for miliary tuberculosis by age and 'sex

Age (yrs) Sex " Vaccinated ~ Number of cases  Controls  Relative risk  Efficacy of BCG(%)
M Yes 5 38 0.8 27.2
No 3 29
<1 F Yes 6 44 0.6 56.8
No 2 23
M+-F Yes 11 82 0.7 39.5
No 5 52
M Yes 6 139 2.4 59.0
No 4 38 -
1~5 F Yes 1 7 7.1 94.2
No 4 18 .
M-LF Yes 7 216 4.4 77.3
No 8 56
M Yes 1 40 — —-
No — 8 .
=6 F Yes 1 36 3.6 72.2
No 1 10
M+-F Yes 2 76 2.1 52.6
No 1 18
M Yes 12 217 1.7 40.1
No -7 57
Total F Yes 8 157 2.7 62.9
No 7 51
M+F  Yes 20 374 . 2.1 51.9
No 14 126

P>>.10 as measured by x2-test.

Table 13. Relative risk and protective efficacy of BCG for miliary tuberculosis and tuberculous

meningitis with miliary tuberculosis by age and sex

Age (yrs) Sex Vaccinated Number of cases Control Relative risk Efficacy of BCG (%)
M Yes 7 38 1.3 23.7
No 7 29
<1 F Yes 6 44 1.6 37.3
No - 5 23
M+-F Yes 13 82 1.5 31.3
No 12 52 i
M Yes 13 139 3.9 74.6
No 14 38
1~5 F Yes 6 77 7.8 87.3
No 11 18
M--F Yes 19 216 5.1 80.3
No 25 56
M Yes 2 40 5.0 80.0
No 2 8
>6 F Yes 1 36 10.8 90.7
No 3 10
M+-F Yes 3 76 7.0 85.8
No 5 18
M Yes 22 217 3.0 66.9
No 23 75
Total F Yes 13 157 4.5 77.8
No 19 15
M-LF Yes 35 374 3.6 71.9
No 42 126 :

P>>. 10 as measured by x%-test.
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Table 14. Relative risk and protective efficacy of BCG for pulmonary tuberculosis by age and sex

Age (yrs) Sex Vaccinated Number of cases  Controls  Relative risk  Efficacy of BCG(%)
M Yes 6 38 1.7 42.8
No 8 29 :
<1 F Yes 3 44 1.9 47.7
No 3 23
MA-F Yes 9 82 1.9 48.1
No 11 52
M Yes 9 139 2.0 50.8
No 5 38
1~5 F Yes 8 77 2.7 62.0
No 5 18 _
M+4-F ~Yes 17 216 2.3 55.9
No 10 56
M Yes 11 40 0.9 —10.0
No 2 8
=6 F Yes 2 36 0.8 90. 7**
No 6 10
M+-F . Yes 13 76 2.6 61.5
No. 8 18
M Yes 2 a7 1.7 40.1
No 15 75
Total F Yes 13 157 3.3 69.8
. No 14 51
M+F Yes 39 374 2.2 54.7
No 29 216

**P<7, 01 as measured by x%-test.



Table 15, Relative risk and protective efficacy of BCG for all forms of tuberculosis excluding
pulmonaty tuberculosis by age and sex

Age (yrs) Sex Vaccinated Number of cases Controls Relative risk Efficacy of BCG(%)

M Yes 17 38 1.4 27.9
No 18 29

<1 F Yes 11 44 3.1 68.1
No 18 23

M4-F Yes 28 82 2.0 50.7
No 36 52

M Yes 36 139 5.0 79.9
No 49 38

1~5 F Yes 23 77 6.7 85.1
No 36 18

M+4F Yes 59 216 5.6 82.0
No 85 56

M Yes 12 40 4.2 76.0
No 10 8

=6 F Yes 5 36 7.9 87.4
No 11 10

M--F Yes 17 76 5.2 80.8
No 21 18

M Yes 65 217 3.4 70.8
No 77 75

Total F Yes 39 157 5.1 80.5
No 65 51

M4+F Yes 104 374 4.1 75.3
No 142 126

P>. 10 as measured by x2-test.

Table 16. Comparison of relative risk and protective efficacy of BCG for various forms of
tuberculosis by sex

Forms of tuberculosis

Sex

Relative risk

Efficacy of BCG (%)

™

T™M C MT

T™ CPT

TM4TM C MT

MT+TM C MT

MT

All forms except PT

PT

M
M+-F
M
M+F
M
M-+F
M
MY
M
MA+F
M
M-+-F
M
M+F
M
M+F

]

o ROIW DN WA AOW NIE DN WS

Rl R el U NUI RO~ OR® ©OWo

63.7
84.2
74.3*

78.4 -
86.5
85.6%

95.4
61.0
86.5*

68.-0
84.7
76.

66.
717.
71.

3

9

8

9

40.1
62.9
51.9
8

5

3

*P<, 05 vs. PT as measured by x2-test.
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