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Summary Previous studies have suggested that infant vaccinations may reduce the risk of subsequent childhood leukaemia. Vaccination
histories were compared in 439 children (ages 0–14) diagnosed with acute lymphoblastic leukaemia (ALL) in nine Midwestern and
Mid-Atlantic states (USA) between 1 January 1989 and 30 June 1993 and 439 controls selected by random-digit dialing and individually
matched to cases on age, race and telephone exchange. Among matched pairs, similar proportions of cases and controls had received at
least one dose of oral poliovirus (98%), diphtheria–tetanus–pertussis (97%), and measles–mumps–rubella (90%) vaccines. Only 47% of
cases and 53% of controls had received any Haemophilus influenzae type b (Hib) vaccine (relative risk (RR) = 0.73; 95% confidence interval
(CI) 0.50–1.06). Although similar proportions of cases (12%) and controls (11%) received the polysaccharide Hib vaccine (RR = 1.13; 95% CI
0.64–1.98), more controls (41%) than cases (35%) received the conjugate Hib vaccine (RR = 0.57; 95% CI 0.36–0.89). Although we found no
relationship between most infant vaccinations and subsequent risk of childhood ALL, our findings suggest that infants receiving the conjugate
Hib vaccine may be at reduced risk of subsequent childhood acute lymphoblastic leukemia. Further studies are needed to confirm this
association and, if confirmed, to elucidate the underlying mechanism.
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Table 1 Characteristics of cases and controls (439 pairs)

Cases Controls

Male 234 (53%) 248 (56%)
Born

1974–1984 142 (32%) 139 (32%)
1985–1987 175 (40%) 174 (40%)
1988–1992 122 (28%) 126 (29%)

Age at censoring
< 6 months 119 (27%) 119 (27%)
36–60 months 144 (33%) 144 (33%)
> 60 months 176 (40%) 176 (40%)

Day-care (ever) 137 (31%) 135 (31%)
Preschool (ever) 162 (37%) 177 (40%)
Family income

< $20 000 91 (23%) 66 (17%)
$20 000–$29 999 118 (30%) 101 (25%)
$30 000–$39 999 84 (21%) 91 (23%)
$40 000+ 105 (26%) 140 (35%)

Mother’s education
High School graduate or less 184 (42%) 168 (38%)
Some post-High-School education 145 (33%) 139 (32%)
College graduate 110 (25%) 132 (30%)

Father’s education
High School graduate or less 187 (43%) 148 (34%)
Some post-High-School education 126 (29%) 137 (31%)
College graduate 126 (29%) 154 (35%)
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Table 2 Effect of vaccination (ever vs never) on subsequent risk of childhood acute lymphoblastic leukaemia (439 matched pairs)

Vaccine Cases Controls RRa 95% CIb

Measles–mumps–rubella 395 (90%) 394 (90%) 1.19 (0.67–2.10)
Oral poliovirus 429 (98%) 428 (97%) 1.05 (0.41–2.67)
Diphtheria–tetanus–pertussis 424 (97%) 428 (97%) 0.66 (0.27–1.65)
Tetanus (all) 431 (98%) 430 (98%) 0.75 (0.26–2.16)
Diphtheria (all) 431 (98%) 430 (98%) 0.75 (0.26–2.16)
Haemophilus influenzae b (Hib) 206 (47%) 232 (53%) 0.73 (0.50–1.06)

(Presumptive) polysaccharide vaccine 53 (12%) 50 (11%) 1.13 (0.64–1.98)
(Presumptive) conjugate vaccine 153 (35%) 182 (41%) 0.57 (0.36–0.89)

aRelative risk, adjusted for age at censoring, year of birth, sex, race, family income, parental education and attendance at day-care and/or preschool. 
bNinety-five per cent confidence interval.
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