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THE EFFECT OF A NATIONWIDE PREVENTION PROGRAM FOR
MOTHER-TO-INFANT INFECTION BY HBV EVALUATED BY VIRAL
MARKERS IN BLOOD DONORS IN NAGASAKI PREFECTURE
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Nagasaki Prefecture is a highly endemic area for hepatitis B virus (HBV). In recent years, we
have identified a decrease in the incidence of positivity for hepatitis B surface antigen (HBsAg). In
1985, the Government of Japan started a nationwide prevention program for mother-to-infant infec-
tion by HBV. As blood donor is acceptable from age 16, a portion of the people who owed this pro-
gram became to age with approval of blood donation. We screened 291,587 serum samples from vol-
untary blood donors (170,366 males and 121,221 females) between 16 and 69 years of age who first vis-
ited Nagasaki and Sasebo Red Cross Blood Center from June 1990 to December 2004.

The positive rate for HBsAg among blood donors by year of birth decreased from 1.67 to 0%
over the years 1929 to 1988 (test of trend : p<<0.001).

No donor born from 1986 to 1988 was positive, although a decrease in the positive rate was rec-
ognized before 1985. This may be because in 1985, the Government of Japan started a prevention
program for mother-to-infant infection by HBV. Shiraki has reported that this program was very ef-
fective. The present study involving the analysis of data among blood donors provides further evi-
dence for the high efficacy of this program.
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Table 1 Positive Rate (%) of HBsAg among Blood Donors in Nagasaki Prefecture

actual number of blood donors * number of positive donors positive rate of HBsAg
year

male female total male female total male female total
1990 12,102 8,952 21,054 178 110 288 1.47% 1.23% 1.37%
1991 14,947 12,280 27227 211 120 331 1.41% 0.98% 1.22%
1992 22,593 14,748 37,341 187 92 279 0.83% 0.62% 0.75%
1993 9,851 7,891 17,742 105 54 159 1.07% 0.68% 0.90%
1994 7,546 6,274 13,820 82 35 117 1.09% 0.56% 0.85%
1995 9,160 7,614 16,774 75 37 112 0.82% 0.49% 0.67%
1996 14,740 11,293 26,033 129 65 194 0.88% 0.58% 0.75%
1997 18,349 12,718 31,067 92 59 151 0.50% 0.46% 0.49%
1998 12,166 9,196 21,362 75 42 117 0.62% 0.46% 0.55%
1999 10,287 7,407 17,694 78 38 116 0.76% 0.51% 0.66%
2000 9,056 5988 15,044 67 21 88 0.74% 0.35% 0.58%
2001 7836 4526 12,362 47 18 65 0.60% 0.40% 0.53%
2002 8122 4,507 12,629 38 18 56 0.47% 0.40% 0.44%
2003 9,061 4,883 13,944 41 11 52 0.45% 0.23% 0.37%
2004 4,550 2,944 7494 40 11 51 0.88% 0.37% 0.68%
Total 170,366 121,221 291,587 1,445 731 2,176 0.85% 0.60% 0.75%

* donors at first visit to Nagasaki or Sasebo Blood Center
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Table 2 Positive Rate (%) of HBsAg among Blood Donors by Year of Birth in Nagasaki Prefecture

year of actual number of blood donors number of positive donors positive rate of HBsAg
birth male female total male female total male female total
1929 139 121 260 0 2 2 0.00% 1.65% 0.77%
1930 182 142 324 1 1 2 0.55% 0.70% 0.62%
1931 254 164 418 6 1 7 2.36% 0.61% 1.67%
1932 338 255 593 2 1 3 0.59% 0.39% 0.51%
1933 428 301 729 5 2 7 1.17% 0.66% 0.96%
1934 489 364 853 3 4 7 0.61% 1.10% 0.82%
1935 626 443 1,069 6 0 6 0.96% 0.00% 0.56%
1936 684 564 1,248 5 4 9 0.73% 0.71% 0.72%
1937 830 623 1,453 8 9 17 0.96% 1.44% 1.17%
1938 849 663 1,512 10 3 13 1.18% 0.45% 0.86%
1939 971 695 1,666 5 6 11 0.51% 0.86% 0.66%
1940 1,202 821 2,023 10 9 19 0.83% 1.10% 0.94%
1941 1,287 957 2,244 18 15 33 1.40% 1.57% 1.47%
1942 1,381 961 2,342 14 7 21 1.01% 0.73% 0.90%
1943 1477 1,035 2,512 15 4 19 1.02% 0.39% 0.76%
1944 1,644 1,085 2,729 20 8 28 1.22% 0.74% 1.03%
1945 1,346 820 2,166 15 7 22 1.11% 0.85% 1.02%
1946 1,725 1,044 2,769 27 9 36 1.57% 0.86% 1.30%
1947 2,867 1,562 4429 43 13 56 1.50% 0.83% 1.26%
1948 2,923 1,698 4,621 33 21 54 1.13% 1.24% 1.17%
1949 3,364 1,308 5172 39 13 52 1.16% 0.72% 1.01%
1950 3117 1,617 4,734 49 14 63 1.57% 0.837% 1.33%
1951 3,206 1,659 4,865 36 10 46 1.12% 0.60% 0.95%
1952 3179 1,643 4,822 42 18 60 1.32% 1.10% 1.24%
1953 3270 1,622 4,892 33 12 45 1.01% 0.74% 0.92%
1954 3,379 1,634 5013 44 17 61 1.30% 1.04% 1.22%
1955 3,355 1,554 4,909 37 9 46 1.10% 0.58% 0.94%
1956 3278 1,600 4378 47 14 61 1.43% 0.838% 1.25%
1957 3,193 1,669 4,862 41 17 58 1.28% 1.02% 1.19%
1958 3519 1,746 5,265 31 8 39 0.88% 0.46% 0.74%
1959 3479 1,827 5,306 40 14 54 1.15% 0.77% 1.02%
1960 3,623 1,892 5515 46 12 58 1.27% 0.63% 1.05%
1961 3,643 1,855 5498 35 14 49 0.96% 0.75% 0.89%
1962 3,638 1,930 5,568 37 17 54 1.02% 0.838% 0.97%
1963 3,609 2,098 5,707 36 14 50 1.00% 0.67% 0.88%
1964 3,652 2,227 5879 27 15 42 0.74% 0.67% 0.71%
1965 3812 2,496 6,308 27 13 40 0.71% 0.52% 0.63%
1966 2,982 2,040 5,022 32 14 46 1.07% 0.69% 0.92%
1967 4218 3,019 7,237 37 10 47 0.88% 0.33% 0.65%
1968 4,044 3,030 7,074 38 16 54 0.94% 0.53% 0.76%
1969 4416 3,496 7912 38 23 61 0.86% 0.66% 0.77%
1970 4,370 3,741 8111 34 23 57 0.78% 0.61% 0.70%
1971 4,679 4225 8,904 29 35 64 0.62% 0.83% 0.72%
1972 6,101 5214 11,315 50 33 83 0.82% 0.63% 0.73%
1973 6,868 6,101 12,969 71 29 100 1.03% 0.48% 0.77%
1974 7,194 6,065 13,259 44 53 97 0.61% 0.837% 0.73%
1975 6,427 5,381 11,808 35 29 64 0.54% 0.54% 0.54%
1976 5,305 4,967 10,272 28 21 49 0.53% 0.42% 0.48%
1977 5101 4,553 9,654 28 14 42 0.55% 0.31% 0.44%
1978 4,909 4,580 9,489 22 18 40 0.45% 0.39% 0.42%
1979 4,496 4,080 8,576 24 15 39 0.53% 0.37% 0.45%
1980 3,904 3,688 7,592 7 11 18 0.18% 0.30% 0.24%
1981 3476 3233 6,709 12 14 26 0.35% 0.43% 0.39%
1982 3,182 2,665 5847 11 9 20 0.35% 0.34% 0.34%
1983 2,745 2,019 4764 7 3 10 0.26% 0.15% 0.21%
1984 2,343 1,641 3,984 4 3 7 0.17% 0.18% 0.18%
1985 1,904 1,166 3,070 1 1 2 0.05% 0.09% 0.07%
1986 1,194 696 1,890 0 0 0 0.00% 0.00% 0.00%
1987 447 316 763 0 0 0 0.00% 0.00% 0.00%
1988 103 110 213 0 0 0 0.00% 0.00% 0.00%
Total 170,366 121,221 291,587 1,445 731 2,176 0.85% 0.60% 0.75%
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Table 3 Program for the Prevention of mother-to- infant infection by HBV in Nagasaki

Year 1983 1984 1985 1986 1987 1988
(A) Numbers of birth 21,657 21,345 20,366 19,946 18,962 18,233
(B) Pregnant women examined for HBsAg 19,301 18,187 17,176
(C) HBsAg — positive 374 311 383
(D) Pregnant women examined for HBeAg 351 321 328
(E) HBeAg — positive 86 78 82
(F) Infants treated by prevention program 116 71 75
(G) Rate of infants treated (%) ; (F)/(A) x100 0.58 0.37 041
(H) Positive rate of HBeAg (%) ; [E/{Bx (D/C)}]x100 0.4834# 0.483# 0.483# 0475 0416 0.557
(I) Blood donors 4,764 3984 3,070 1,390 763 213
(J) Prospectivde HBsAg — positive donors; (I) x (H) /100 x 0.9 * 21 17 13 9 3 1
(K) Actual HBs Ag — positive donors 10 7 2 0 0 0

(J) is number of infants who would have become HBs Ag carriers, if infants were not treated by prevention program.

* 1 0.9 mean that 90% of infants who were born from HBe Ag — positive mothers, become HBs Ag carriers

# : the mean of the positive rate of HBe Ag from 1986 to 1988
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