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Pertussis in Sweden after the cessation of generj]

immunization in 1979

VICTORIA ROMANUS, MD, RAGNAR JONSELL, MD AND SETH-OLOF BERGQUIST, MD

Immunization against pertussis was intro-
" duced in Sweden in the 1950s and discontinued
in 1979. This was followed by a low endemic
level of pertussis for 3 years. Thereafter the
incidence gradually increased and there were
two outbreaks in 1983 and in 1985.

* In the period 1980 to 1985 pertussis was con-
firmed by culture or serology in 36 729 patients
of which 11% were younger than 12 months of
age and 69% were ages 1 to 6 years. An estimate
of the total frequency of pertussis in preschool
children was made from reports from a sample
of the child health centers. The annual incidence
rate per 100 000 population ages 0 to 6 years
increased from the 700 cases in 1981 to 3200
in 1985. The ratio of total cases to those re-
ported from the laboratories was 3:1 in 1981
and 2:1 in 1985. The cumulative incidence rate
by the average age of 4 years was estimated at
16% of the unimmunized cohort born in 1980
compared with 5% of the immunized cohort born
in 1978.

The seriousness of pertussis was evaluated by
studying the 2282 pertussis patients hospital-
ized from 1981 to the end of 1983. Forty-eight
percent were infants younger than 12 months
of age. Neurologic complications were noted in
4% and pneumonia in 14% of the hospitalized
patients. Eleven children received assisted ven-
tilation. Fatal outcomes were reported in 3 chil-
dren (0.1%), 2 of whom had severe congenital
disabilities.

INTRODUCTION

The controversy about pertussis vaccine which has
been going on all over the world is still raging. The
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main problem is the risk of serious side reactions g
the whole cell vaccine.! Nevertheless the authorities
of most countries strongly recommend general vacg
nation for pertussis because they consider that the
beneﬁts of vaccination substantially outweigh th
risks.> '

In a few European countries official or public opm.
ion has been different. In Italy vaccination ag
pertussis is not practiced.’ In the Federal Republlc o
Germany the policy is different in different regions
in Hamburg general vaccination has not been prac:
ticed since 1962.% In the United Kingdom the publ;
cation of some case reports of vaccine-damaged
children® led to a reduction of vaccination coverage in
the mid-1970s in spite of the official recommendati
to vaccinate. In Japan the immunization rate tem
rarily declined to 22% in 1975 and to 14% in 1976
when the age of starting immunization was changed
from 2 months to 2 years on account of two deaths
possibly related to pertussis vaccination.’

In Sweden immunization against pertussis was il
troduced at the beginning of the 1950s. After 1965
most children received three doses of vaccine agams_i
diphtheria, tetanus and pertussis at 4- to 6-week in
tervals between the ages of 2 or 3 and 6 months. Nt
booster was given later on.

In 1979 pertussis vaccine was withdrawn in Sweden
mainly because its protective efficacy was ques
tioned.’ ! The decision to cancel pertussis vaccin
tion was preceded by an intensified surveillance of the
current situation, which is still going on.

The aim of this report is to describe the epldemml
ogy of pertussis in Sweden after the cessation ¢
general vaccination in 1979 with special regard w'th
attack rate and the seriousness in the unimmu
population.

METHODS

Statistics on pertussis are compiled at the Dep
ment of Epidemiology, National Bacteriological L&
oratory, Stockholm, on the basis of reports from ! foil
sources. .

1. Reports from the regional medical offi
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treated for pertussis. Reporting has been compulsory
by law since 1953.

2. Reports from the laboratories. Since 1977 all
microbiologic laboratories in Sweden have been in-
vited to report all patients with bacteriologically con-
firmed Bordetella pertussis (by culture since 1977 and
also by serology since 1980).

3. Reports from the hospitals. Since 1981 pa-
tients who have been hospitalized on account of per-
tussis have been reported with individual data on
special forms by all the 29 departments of infectious
diseases and also by all the 44 children’s hospitals in
Sweden. To make this material complete personal
inquiries were made to the hospitals in 1984 to check
whether every pertussis patient hospitalized in the
period 1981 to 1983 had been reported. From this
check information was obtained on another 560 pa-
tients, i.e. about 25% of the final number of hospital-
ized patients. Information about patients hospitalized
in 1984 and 1985 has not yet been compiled and is
therefore not included in the present analysis.

The number of pertussis patients hospitalized in
1980 was obtained from the National Board of Health
and Welfare covering 19 of the 24 counties and 81%
of the population. From these figures, which were
obtained by year of birth, the total number of children
born in 1980 who had been hospitalized in 1980 in the
whole of Sweden was extrapolated.

4. Reports from the child health centers. Since
January, 1982, reports have been sent once a year
from a sample of about 300 child health centers on
the total number of children per year of birth who are
being supervised at the child health center and the
number who have had pertussis during the previous
year or earlier. The reports are based on the infor-
mation supplied by the parents and entered in the
children’s health records. Information was obtained
in January, 1982, 1983, 1984 and 1985 concerning an
average annual number of 106 000 preschool children
(ages 0 to 6 years), covering about 16% of the total
child population in Sweden and ranging from 4 to 55%
of the child population in 20 of 21 of the total of 24
counties in Sweden.

The cumulative incidence rates and the annual in-
cidence rates were calculated by the number of chil-
dren by year of birth who were declared to have had
pertussis by the end of 1980, 1981, 1982, 1983 and
1984 and who were reported annually in the period
1981 to 1985 (inclusive), as percentages or numbers
per 100 000 of the children registered at the partici-
Pating child health centers. In estimating the annual
incidence rate by birth cohorts in 1981, 1982 and 1983,
the population of the cohort born during the current
year was divided by 2 (Fig. 4).

Mortality from pertussis is surveyed at the National
Bureau of Statistics in Stockholm, through the regis-
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ter of causes of deaths. The number of deaths caused
by pertussis between 1950 and 1980 (inclusive) was
obtained from this register. The figures for 1981 to
the end of 1983 are based on reports from the hospitals
on deaths among the hospitalized patients. Informa-
tion on deaths in 1984 and 1985 is not available.

BACKGROUND

Vaccine. The diphtheria-tetanus toxoids-pertussis
vaccine used in Sweden from 1952 to 1963 contained
aluminum phosphate as adjuvant. The adjuvant was
removed in 1963 in order to diminish the incidence of
local reactions. Between 1969 and 1977 further medi-
fications of the production procedures were intro-
duced. Inactivation of pertussis bacteria by merthio-
late was complemented by heat in 1969. Furthermore
the method of cultivation of pertussis bacteria was
changed from 1972 onwards, from stationary in bubble
bottles to agitated in fermentors for 48 to 72 hours. In
late 1977 the period of cultivation was further short-
ened to 20 hours in order to preserve the strain char-
acteristics as measured by the agglutinogen content
(M Tiru, personal communication).?

Immunization coverage. The proportion of chil-
dren fully immunized with three doses of diphtheria-
tetanus toxoids-pertussis vaccine gradually decreased
from 90% in 1974 to 83% in 1977 and 1978. Only 12%
of those born in 1979 were in time to be fully immu-
nized, because the vaccine was withdrawn in the mid-
dle of 1979." During the 1980s pertussis vaccine has
been imported and it is available for high risk children
on special permission.

Morbidity before 1979. Since the beginning of
the present century the epidemic curves of pertussis
cases reported by the regional medical officers have
fluctuated, with a peak usually every fourth year and
occasionally every third or fifth year (Fig. 1). After
1950 the curve descended from the highest figure of
20 000 reported cases (271 cases per 100 000 popula-
tion) in 1957 to the lowest figure of 762 (9 cases per
100 000 population) in 1972. After a 10-year period of
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Fi1G. 1. Pertussis in Sweden. Official statistics from 1911 to 1985,
Annual incidence rate per 100 ¢00 of the populatlon of cases re-
ported by the regional medical officers.
























