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Fig.1 Simple two vaccinations

First vaccination

| !

effective

Vaccination (+); C

Second vaccination

Antibody  Positivity for  Vaccination

Natural infection (+)

B

(-3 1-B

Vaccination {(+) ; C

Natural infection (+)

B
1-A

Natural infection (-)

Vaccination (+);C

antibody cost
Effective 0.95 (+) : AX0.95xCx0.95 x2
Non-effective (+) : Ax0.95xCx0.05 x2
(+) : Ax0.95x(1-C) x1
(+) : Ax0.05xC X1
(+) :Ax0.05x(1-B)xCx0.95 X2
Non-effective (=) : Ax0.05x(1-B)xCx0.05 X2
0.05 (=) A0OSX(1B)X(1-C) X1
+) : (1-A)xB x0

Effective 0.95
{(+) : (1-A)x(1-B)xCx0.95 X1

Non-effective (=) : (1-AX(T-BXCK0.05 X1

(=) (1-A)x(1-B)x(1-C) X0

Fig. 2 Two vaccinations with screening of the urinary antibody for rubella

First vaccination Screening of
the urinary antibody

} | }

Second vaccination

Antibody Positivity for Vaccination Measurement

measurement (+);0.97 antibody cost cost
effective (+) Ax0.95x0.97 X1 (+)
0.95 ¢ measurement (—) ; 0.03 (+) AX0.95x0.03 X1 (=)
measurement (+); 0.97
Natural infection (+) (+) Ax0.05xBx0.97 X1 (+)
Vaccination (+) ) measurement (—); 0.03 (+) Ax0.05xBx0.03 X1 (=)
A . Vaccination (+); ¢ Effective;0.95 (+) AX0.05x0.97xCx0.95 X2 (+)
Non-effective measurement (+) ; 0.97, Non-effective ; 0.05
’ 0.05 (=) Ax0.05x0.97xCx0.05 X2 (+)
) Vaccination (=) ; 1-C
‘—<) measurement (—) ; 0.03 (=) Ax0.05x0.97x(1-C) Xt -+
Natural infection (—) (=) Ax0.05x0.03 X1 =
measurement (+) ; 0.97
Natural infection (+ (+) (1-A)xBx0.97 X0 +)
B measurement (—) ; 0.03
(+) (1-A)xBx0.03 X0 (=)
1-A o
L O Vaccination (4); C Effective; 0.95 (+) (1-A)x(1-B)x0.97xCx0.95 X1 ++)
Vaccination (~) measurement (+) ; 0.97, Non-effective ; 0.05 (=) (1-A)X(1-B)x0.97xCx0.05 X1 +)
. N Vaccination (=) ; 1-C
‘ Natural infection (—), (=) (1-Ax(1-B)x0.97x(1-C) X0 (+)
18 measurement (—); 0.03
(=) (1-A)x(1-B)x0.03 X0 )
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Table 10 Predicted positivity rates of the antibody and cost for each model
on natural infection rate of 20%

First model simple two vaccinations(]

A ; first vaccination cover rate 0.30 0.30 040 040

B ; natural infection rate 0.20 0.20 0.20 0.20

C ; second vaccination cover rate 0.30 040 0.30 040 mean
positivity rate of antibody 0.588 0.643 0.642 0.689 0.640
costl billion yenO 6.24 7.16 7.36 8.30 7.27

Second modéll two vaccinations with mass vccination at school for the second onel

A ; first vaccination cover rate 0.30 04

B ; natural infection rate 0.20 0.2

C ; second vaccination cover rate 070 0.7 mean

positivity rate of antibody 0.836 00861 [0.849
costl billion yen 9.89 1113 1051

Third modéell two vaccinations with screening of the urinary antibody for rubellal

A ; first vaccination cover rate 0.30 040

B ; natural infection rate 0.20 0.20

C ; second vaccination cover rate 0.90 0.90 mean

positivity rate of antibody 0.905 0919 00912
costl billion yen 12.05 1245 1225

Table 200 Predicted positivity rates of the antibody and cost for each model
on natural infection rate of 10%

First model simple two vaccinations]

A ; first vaccination cover rate 0.30 0.30 0.40 0.40

B ; natural infection rate 010 0.10 0.10 0.10

C ; second vaccination cover rate 0.30 040 0.30 040 mean
positivity rate of antibody 0539 0.600 0.599 0.652 0.598
costl billion yenO 6.52 750 761 8.61 7.56

Second modéll two vaccinations with mass vccination at school for the second oneld

A ; first vaccination cover rate 0.3 04

B ; natural infection rate 01 01

C ; second vaccination cover rate 07 0.7 mean

positivity rate of antibody 00816 10845 [10.830
costl billion yenO 10.46 1163 11.04

Third modédl two vaccinations with screening of the urinary antibody for rubellall

A ; first vaccination cover rate 0.3 04

B ; natural infection rate 01 01

C ; second vaccination cover rate 09 09 mean

positivity rate of antibody 00891 [0.906 [J0.899

costl billion yen 12,67 1297 12.82
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40 Takahashi S, Machikawa F, Noda A, Oda T,

Comparison of Cost and Benefits of Each Model for
Rubella Immunization in Japan

Kihei TERADA, Takahiro NIIZUMA, Yuusuke DAIMON & Naoki KATAOKA
Department of Pediatrics, Kawasaki Medical School

MMRI measles-mumps-rubellallimmunization in Japan was suspended in 1993 due to the high in-
cidence of mumps meningitis as a complication. As a result, immunization coverage for rubella still
remains at the 5000 600 level in Japan. One way to increase the coverage rate is to increase the fre-
quency of immunization. We calculated the predicted positivity rate of the antibody and cost and the
benefits is three models of double vaccination, i.e., vaccination twice. The first model consists of sim-
ply two identical vaccinations. The second model consists of two vaccinations with mass vaccination
at school for the second immunization. The third model consists of two vaccinations with screening of
the urinary antibody for rubella in the second immunization. To calculate the predicted values we
used coefficients from Ibara City. The predicted positivity rates and cost increases ranged from 600
to 900 and from 7.3 billion to 12.8 billion yen from the first to third models, respectively. Screening
for the urinary antibody should be much cheaper than the presumed price because more than a mil-
lion subjects will be screened. Since it would cost less than half the price, the third model should be
best for the positivity rate of the antibydy and cost and benefits. Therefore, we think that third
model is the best correction until MMR immunization can be reintroduced.
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