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Case-control study of oral contraceptives and risk of
thromboembolic stroke: results from international study
on oral contraceptives and health of young women

Lothar A J Heinemann, Michael A Lewis, Margaret Thorogood, Walter O Spitzer,
Irene Guggenmoos-Holzmann, Rudolf Bruppacher, and the Transnational Research Group on
Oral Contraceptives and the Health of Young Women

Abstract

Objective: To determine the influence of oral
contraceptives (particularly those containing modern
progestins) on the risk for ischaemic stroke in women
aged 16-44 years.

Design: Matched case-control study.

Setting: 16 centres in the United Kingdom, Germany,
France, Switzerland, and Austria.

Subjects: Cases were 220 women aged 16-44 who
had an incident ischaemic stroke. Controls were 775
women ( at least one hospital and one community
control per case) unaffected by stroke who were
matched with the corresponding case for 5 year age
band and for hospital or community setting.
Information on exposure and confounding variables
were collected in a face to face interview.

Main outcome measures: Odds ratios derived with
stratified analyses and unconditional logistic
regression to adjust for potential confounding.
Results: Adjusted odds ratios (95% confidence
intervals) for ischaemic stroke (unmatched analysis)
were 4.4 (2.0 to 9.9), 3.4 (2.1 to 5.5), and 3.9 (2.3 to
6.6) for current use of first, second, and third
generation oral contraceptives, respectively. The risk

ratio for third versus second generation was 1.1 (0.7 to
2.0) and was similar in the United Kingdom and other
European countries. The risk estimates were lower if
blood pressure was checked before prescription.
Conclusion: Although there is a small relative risk of
occlusive stroke for women of reproductive age who
currently use oral contraceptives, the attributable risk
is very small because the incidence in this age range is
very low. There is no difference between the risk of
oral contraceptives of the third and second
generation; only first generation oral contraceptives
seem to be associated with a higher risk. This small
increase in risk may be further reduced by efforts to
control cardiovascular risk factors, particularly high
blood pressure.

Introduction

The transnational case-control study on oral contra-
ceptives and the health of young women was launched
in 1991. There were three substudies for cardiovascular
events (venous thromboembolism, myocardial infarc-
tion, and thromboembolic stroke). The results for
venous thromboembolism' and myocardial infarction®
have been reported. We report the results of the
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evaluation of the relation between the use of three
generations of oral contraceptives and the occurrence
of ischaemic (thromboembolic) stroke.

Subjects and methods

The detailed description of the methods used has been
published elsewhere’; the methods were similar to
those of the recently published World Health
Organisation study." In summary, women aged 16-45
years were enrolled in 16 centres in five countries
(Austria, France, Germany, Switzerland, and the United
Kingdom) between July 1993 and February 1996. At
least one hospital and one community control in the
same 5 year age band as the case was matched to each
incident case with an average of three controls per
case. The procedure for control selection with
exclusion criteria was defined in the protocol.’ Cases
were accepted as ischaemic stroke if the symptoms
lasted longer than 24 hours and if there was evidence
of (pre)cerebral arterial stenosis or occlusion, cerebral
thrombosis, or embolism.” The diagnosis of thrombo-
embolic stroke was based on computed tomography,
magnetic resonance imaging, or angiography within 3
weeks of the event.” Current use of oral contraceptives
was defined as use within 3 months before the diagno-
sis of the case or the admission date of the hospital
control or the interview date of the community control.
Oral contraceptives were divided into three categories:
first generation (high dose: =50 g ethinyloestradiol),
second generation (low dose: <50 pg with other gesta-
gens), and third generation (low dose with either
gestodene or desogestrel). We report unmatched odds
ratios with 95% confidence intervals adjusted for
potential confounders and matched odds ratios
(matched by age and centre) as a sensitivity verification
(with sTATA software’). To be consistent with the WHO
study’ we classified norgestimate as second generation
in our analysis but report it in both ways in the table.

Results

In total 220 women with thromboembolic stroke (cases)
and 336 hospital and 439 community controls were
recruited. Of these, 67 cases were enrolled in the United
Kingdom, 82 in Germany, 37 in France, 19 in
Switzerland, and 15 in Austria. The table shows the
adjusted unmatched odds ratios for occlusive stroke in
women currently using oral contraceptives: 4.4 (2.0 to
9.9) for first generation, 34 (2.1 to 5.5) for oral
contraceptives with second generation progestins, and
for 3.9 (2.3 to 6.6) third generation. The point estimates
derived from the matched analysis were slightly lower.
The risk ratio for third versus second generation in the
unmatched analysis was 1.1 (0.7 to 2.0) and similar in the
matched analysis (table). Stratified by region, the fully
adjusted odds ratios in the United Kingdom for second
generation oral contraceptives versus no current use
were 5.0 (1.5 to 17.1) and 6.2 (2.1 to 18.8) for third ver-
sus no use. The figures were 3.9 (2.2 to 7.0) and 3.7 (1.9
to 7.1), respectively, for the same comparisons in
continental Europe. The adjusted odds ratios of second
generation versus no use were 7.0 (3.8 to 12.8) for hospi-
tal controls and 2.6 (1.5 to 4.6) for community controls;
and the estimates for third generation versus no use
were 5.8 (3.0 to 11.3) for hospital controls and 3.4 (1.8 to
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Oral contraceptive uses and risk of ischaemic stroke. Use refers to current use.

Norgestimate coded as second generation oral contraceptive

Exposed 0Odds ratio (95% Cl)

Comparison Cases Controls Unmatched* Matchedt

Any use v no use 124 276 3.6 (241054) 2.9 (2.0 t0 4.0
First generation use v no use 15 27 44(2.0109.9) 3.5(1.8107.4)
Second generation v no uset 58 144 3.4 (21105.5) 2.6 (1.7 10 3.9)
Levonorgestrel v no use 38 105 2.9 (1.7 10 5.0) 3.1 (1.9105.0)
Third generation use v no use§ 45 92 3.9 (2.3 10 6.6) 3.1 (1.9105.0)
Third v second generation usef 45 92 1.1 (0.7 to 2.0) 1.2 (0.7 to 2.0)
Third generation v levonorgestrel use 45 92 1.4 (0.7 to 2.5) 1.4 (0.8 to 2.4)

*Adjusted for linear age, centre, smoking, hypertension, hypercholesterolaemia, parity, alcohol use, body

mass index, family history of stroke, duration of use of current oral contraceptive.

TAdjusted for hypertension, smoking, number of births.

FWith norgestimate classified as third generation 3.1 (1.9 to 5.0).
§With norgestimate classified as third generation 4.3 (2.6 to 7.3).
fWith norgestimate classified as third generation 1.4 (0.8 to 2.4).

6.3) for community controls. The odds ratios for stroke
were lower if the blood pressure was checked before
prescription (odds ratios for checked versus not checked
were 1.8 (1.0 to 3.0) versus 4.5 (2.1; 9.6) for second gen-
eration use versus non-current use and 2.5 (1.4; 4.4) ver-
sus 4.6 (2.0; 10.6) for third generation use, respectively).

Discussion

Our study confirms the well established, increased
relative risk for thromboembolic stroke in women who
use oral contraceptives; the median value of the
published relative risk estimates is between 2 and 4.
The risk estimates for high dose oestrogen oral contra-
ceptives (first generation) are higher than those for the
low dose pills, but there was no difference between
those containing second or third generation progesta-
gens. The recently published WHO study, which used
almost identical methods and classifications, found an
adjusted odds ratio (conditional analysis) for ischaemic
stroke of 2.99 (1.65 to 5.40) associated with current use
of any oral contraceptive in Europe.” With the same
analytic approach our data resulted in an odds ratio of
2.9 (2.0 to 4.0). Our results agree with the findings of
the WHO study (Europe) with respect to the odds
ratios for first generation progestins but yield slightly
higher estimates for second and third generation pro-
gestins. There was no significant difference between the

® This study shows a slightly increased relative
risk of thromboembolic stroke in women
currently using oral contraceptives compared
with women not using them. The high dose
oestrogen pills carry a higher risk than the low
dose formulations, irrespective of the type of
progestin

® The absolute risk of occlusive stroke for women
who currently use modern oral contraceptives
is very small—that is, the incidence in this age
range is very low and not different between
second and third generation oral contraceptives

e This small increase in risk can be controlled by
avoiding prescription of oral contraceptives to
women who have evidence of cardiovascular
disease, in particular high blood pressure
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estimated risk of thrombotic stroke in users of second
versus third generation pills. The United Kingdom and
the continental countries had similar findings. These
odds ratios should be assessed against the backdrop of
the small absolute risk they entail and in the context of
the clear benefits of use of oral contraceptives for
women of reproductive age. The annual event rate is
between 1-1.6 stroke events per 10 000 women aged
25-44—that is, 1 stroke per 12 000 women. Three
strokes per 100000 women per year may be
attributable to the use of oral contraceptives. This risk
could be controlled by avoiding prescription of the pill
in women who have important cardiovascular risk fac-
tors such as high blood pressure and might be lessened
by appropriate management of these risk factors.

The investigators were accountable only to the Scientific Refer-
ence Board (members listed in reference 1).

Transnational case-control study. Principal investigators:
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ford (from August 1995) (Manchester), R Mann (Southampton).
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Funding: Unconditional grant from Schering AG, Berlin.

Contflict of interest: Funding by Schering AG.

1 Spitzer WO, Lewis MA, Heinemann LA]J, Thorogood M, McRae KD.
Transnational Research Group on Oral Contraception and the Health of
Young Women. Third generation oral contraceptives and risk of venous
thromboembolic disorders: an international case-control study. BMJ
1996;312:83-8.

2 Lewis MA, Spitzer WO, Heinemann LAJ, McRae KD, Bruppacher R,
Thorogood M. Transnational Research Group on Oral Contraception
and the Health of Young Women. Third generation oral contraceptives
and risk of venous thromboembolic disorders: an international
case-control study. BMJ 1996;312:88-90.

3 Spitzer WO. Thorogood M, Heinemann L. Trinational case-control study
of oral contraceptives and health. Pharmacoepidemiol Drug Safety
1993;2:21-31.

4 World Health Organisation Collaborative Study of Cardiovascular
Disease and Steroid Hormone Contraception. A multinational
case-control study of cardiovascular disease and steroid hormone
contraceptives. Description and validation of methods. J Clin Epidemiol
1995;48:1513-47.

5 Stata. Statistical software package, version 4.0. College Station, Tx: Stata,
1995.

6 WHO Collaborative Study of Cardiovascular Disease and Steroid
Hormone Contraception. Ischaemic stroke and combined oral
contraceptives: results of an international, multicentre, case-control study.
Lancet 1996;348:498-5057.

7 Heinemann L. Epidemiological assessment of cardiovascular effects of
hormonal contraception. In: F Michael, ed. Safety requirements for
contraceptive steroids. New York: Cambridge University Press, 1989:113-25.

(Accepted 29 July 1997)

Underreporting of mortality from RhD haemolytic disease
in Scotland and its implications: retrospective review
Charles R Whitfield, Alaeddin Raafat, Stanislaw ] Urbaniak

Clarke et al surveyed the decline in RhD haemolytic
disease in England and Wales from 1977-92 by review-
ing the statistics of the Office of Population Censuses
and Surveys; during that time deaths attributable to
RhD haemolytic disease had fallen from 18.4 to 1.3 per
100 000 live births." We surveyed RhD alloimmunisa-
tion in mothers resident in Scotland between 1987 and
91 and confirmed that fetal loss from RhD haemolytic
disease was greater than that listed by the General
Register Office in Scotland. Underreporting has
serious implications for recognising, understanding,
and preventing this potentially lethal disease.

Subjects, methods, and results

Data on deaths attributable to RhD haemolytic disease
during 1987-91 were obtained from: death certificates;
details of pregnancies in Scottish residents who had
antibody to RhD antigen and were managed at the
Queen Mother’s Hospital; and a retrospective study
identifying women in whom RhD antibodies were
detected for the first time during 1987-91 (table). The
definition of mortality from RhD haemolytic disease
included all abortions after fetal death, stillbirths, and
neonatal deaths attributed to RhD incompatibility or
its treatment and deaths after 28 days of life in which
RhD haemolytic disease or its treatment was the
primary cause.®

Only four deaths were listed by the General Regis-
ter Office in Scotland; all were neonatal deaths
occurring in women immunised against RhD before
1987. Four deaths occurred in the cohort but none
were listed through the General Register Office in
Scotland. Twelve other pregnancies managed at the
Queen Mother’s Hospital during this time (mothers
alloimmunised before 1987) resulted in deaths related
to RhD haemolytic disease. Ten of the pregnancies
ended with abortions after fetal death, and two resulted
in liveborn infants treated in utero by repeated blood
transfusions. These two infants were delivered elec-
tively more than two months preterm but died from
complications on the first and 95th days of life.

Thirteen of the 20 deaths resulted from alloimmun-
isation against RhD antigen during a first pregnancy. In
four cases maternal RhD antibodies were first detected
within two days of delivery, and in the remaining nine
during gestation. There was also good documentation of
antepartum immunisation in relation to at least two of
the deaths from second pregnancies.

Comment

A review of the case notes of deaths recorded as Rh
haemolytic disease in England and Wales showed that
disease was often caused by antibodies other than RhD
antibody or was wrongly coded. Our data show that
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