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OBJECTIVE — To identify a possible effect of pertussis vaccination in infancy on the risk
for developing human IDDM.

RESEARCH DESIGN AND METHODS — A comparison was made of the cumulative
incidence of IDDM in children age 0-12 years between two birth cohorts born before pertus-
sis vaccination and two birth cohorts born after pertussis vaccination had been excluded from
the Swedish national immunization program. The Swedish Childhood Diabetes registry was
used to identify cases of IDDM. Yearly nurse reports on administered vaccines were used to
determine coverage for diphtheria/tetanus/pertussis (DTP) and diphtheria/tetanus (DT) vac-
cines. Pertussis vaccine coverage was estimated based on number of doses of vaccine made
available on license.

RESULTS — No difference in cumulative incidence rate of IDDM up to the age of 12 years
was found when the birth cohorts for 1978 and 1979 with high DTP vaccination coverage were
compared with the cohorts of 1980 and 1981 with low pertussis vaccination coverage.

CONCLUSIONS — The comparison of the cumulative incidence of IDDM, up to the age
of 12 years, in birth cohorts with high and low exposure to pertussis vaccine does not support
the hypothesis that pertussis could induce autoimmunity to the 8-cell that may lead to IDDM.

DDM is caused by an autoimmune

process leading to damage of pancreatic

B-cells. Infections could be a triggering
mechanism for an autoimmune reaction in
sensitive individuals. The possibility that
vaccines could have either a protective or a
triggering effect in the development of
IDDM has been discussed (1,2). Recently,
Classen and Classen (3) suggested that vac-
cination starting after 2 months of age results
in a increased incidence of diabetes. Whole-
cell pertussis vaccine has an adjuvant effect
(4) that could theoretically enhance an
autoimmune reaction. Animal studies have
indicated effects of pertussis vaccine on B-
cell function. Furman et al. (5) found vac-
cines containing killed B-pertussis to cause

hyperinsulinemia. There is little informa-
tion from studies in humans. Hannik and
Cohen (6) observed a modest rise in plasma
insulin in infants 8 h after vaccination. On
the basis of a case report of a 16-month-old
girl who developed IDDM ~3 weeks after
receiving diphtheria/tetanus/ pertussis {DTP)
vaccine, Champsaur et al. (7) have suggested
that DTP might have an adjuvant effect in
the process leading to disease.

A research registry developed to study
risk factors for IDDM covers all treatment
cases in Sweden since July 1977 (8). This
together with changes in the Swedish vac-
cination policy provided an opportunity to
study the impact of pertussis vaccination
on the incidence of IDDM.
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RESEARCH DESIGN AND
METHODS — In Sweden, immuniza-
tion of children is carried out at child health
centers (CHCs). All children are enrolled at
CHGCs at birth. DTP vaccination was intro-
duced into the national CHC program in
1953. The vaccine was produced by the
Swedish National Laboratories (SBL).
Because of reports of serious adverse reac-
tions and decreased efficacy of the vaccine,
the Board of Health and Welfare decided on
20 September 1979 to terminate the general
vaccination against pertussis (9). After that
decision, pertussis vaccine (Wellcome,
Bechenham, U.K.) was available on license
from the Swedish Medical Products Agency
only to be used for children at risk for severe
illness following infection, ¢.g., children
with cystic fibrosis. Unlike the DTP vaccine
previously used, the diphtheria/ tetanus
(DT) vaccine introduced in 1979 contained
an aluminum adjuvant.

We compared the cumulative incidence
of IDDM between two birth cohorts (1977
and 1978) with a high exposure to DTP
vaccination and two birth cohorts (1980
and 1981) with a high exposure to DT and
a low exposure to pertussis vaccination.

Cases of IDDM were identified from
the Swedish Childhood Diabetes Registry.
The registry is regularly validated by inter-
nal sources, and comparisons with external
sources have shown the ascertainment to
vary between 96 and 99% (10,11). Popu-
lation data are obtained from the Statistical
Yearbook of Sweden (12). Number of live
births minus number of deaths during the
first week of life was used.

All incident cases of childhood dia-
betes occurring in the age-group 0-12
years between 1 July 1977 and 31 Decem-
ber 1993 were identified from the registry.
To determine population exposure to DPT
and DT, we used data from the yearly CHC
nurse reports on administered vaccinations
(13). For pertussis vaccinations that were
not reported by CHC nurses, exposure was
estimated based on reported released doses
of vaccine.

RESULTS — The coverage for DT, given
either as DPT or as DT, was high and stable
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Table 1—Vaccination coverage and number of cases of diabetes among four birth cohorts by

year of birth

% DPT % DT % Pertussis Cases in
Year Births coverage coverage coverage diabetes registry
1977 96,057 83 14 — 311
1978 93,248 83 14 — 311
1980 97,064 0 98 <2 334
1981 94,065 0 98 <2 311

v

Data are n or %. Number of births is live births minus number of deaths <7 days of age.

(96-97%). In contrast, the coverage for per-
tussis vaccine decreased from 83% (DPT) to
<2% (monovalent pertussis vaccine)
shown in Table 1. A total of 1,267 cases of
IDDM were identified among the four
cohorts during the 12-year follow-up
period.

No difference in the cumulative inci-
dence rate of IDDM up to the age of 12
years was found between the four birth
cohorts (Fig. 1).

CONCLUSIONS — In a comparison
of two birth cohorts with high exposure
and two birth cohorts with low exposure to
pertussis vaccine, we found no difference in
the cumulative incidence of IDDM, up to
the age of 12 years. In the 1977 cohort, no
data are available for the age 0 to <6
months. Onset of IDDM in this age-group
is extremely rare, with no case reported to
the Swedish Childhood Diabetes Registry;

1000

ve

in subsequent birth cohorts. Therefore, we
find it unlikely that this lack of information
had any significant effect on the results.
Our findings suggest that there is no asso-
ciation between pertussis immunization
and IDDM. We have, however, considered
three alternative explanations for our
results.

First, could a lack of immunogenicity
explain the lack of observed difference
between cohorts?

The pertussis vaccine used in Sweden
was observed to have a low protective effi-
cacy (14,15). If the immunogenicity was
low, it may have been less likely to have ini-
tiated an autoimmune response leading to
IDDM. The pertussis vaccine given to chil-
dren in the studied cohorts was not with-
out immunogenic activity. Krantz et al. (14)
studied the cumulative incidence of per-
tussis among children in Gothenburg, Swe-
den, and estimated the pertussis vaccine
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Figure 1—No difference in the cumulative incidence rate of IDDM up to the age of 12 was found

between the four birth cohorts.

efficacy for the vaccine used in 1977 to be
34% and, after changes in the production
of the vaccine (16), to be 72% for the vac-
cine used in 1978 (14).

Second, could natural pertussis infec-
tion hide an effect of pertussis vaccine?

Since the decision to stop general per-
tussis vaccination, the incidence of pertus-
sis disease among children in Sweden has
been high (15). If natural pertussis infec-
tion has a similar effect on the immune sys-
tem as pertussis vaccination, the difference
between cohorts might have been reduced
and therefore not detected.

However, if this occurred, we would
expect the onset of IDDM to occur at an
earlier age among children exposed to vac-
cine at 3 months of age, compared to chil-
dren who experienced pertussis infection,
which in Sweden has a peak incidence at
age 2-5 years (17,18). No such difference
in age at onset was observed.

Finally, could the introduction of alu-
minum adjuvant in DT vaccine have had
an independent effect on IDDM incidence?

Besides stopping pertussis vaccination,
a second change was made in the Swedish
Childhood Immunization program in
1979. The new DT vaccine included an
aluminum adjuvant. If aluminum adjuvant
could induce a similar immune response as
pertussis vaccine, the effect of less exposure
to pertussis vaccine would be masked by
an increase in incidence caused by the alu-
minum adjuvant. It seems unlikely that the
effects of an unadjuvanted pertussis vaccine
and aluminum adjuvanted DT vaccine
would be so similar that no difference
between birth cohorts would be detected.
On the basis of this study alone, however,
we can not exclude that possibility.

We conclude that on balance, the
results of this study do not support the
hypothesis that pertussis vaccine could
induce autoimmunity to the B-cell that
may lead to IDDM.
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