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In the past six years many accounts have been published of
women developing thromboembolic disease while taking oral
contraceptives, and in Great Britain several hundred such
reports have been received by the Committee on Safety of
Drugs. As a result it has been suggested that the contra-
ceptives (which consist of combinations of oestrogens and
progestogens) somehow predispose to the development of the
disease. Laboratory studies show that after the contracep-
tives have been taken for some months changes occur in the
clotting mechanism of the blood that might possibly be related
to intravascular thrombosis; but there has been no direct
evidence of an effect of clinical importance from a study of
morbidity or mortality in comparable groups of women using
different methods of contraception or none.

In the United States a committee appointed by the Food
and Drug Administration (1963) reviewed more than 350
reports of thromboembolic disease in women taking Enovid
(a mixture of norethynodrel and mestranol marketed in Great
Britain as Enavid). The Committee were unable to obtain
data of the incidence of these conditions in women not taking
oral contraceptives, and therefore concentrated their attention
primarily on the reports of death. Among white women using
Enovid the reported mortality from thromboembolic disease
was 12.1 per million, whereas the comparable mortality in the
general population was estimated to be 8.4 per million. The
committee concluded that there had been no significant
increase in the risk of death from these disorders among
Enovid users, but that further study was required.

In Great Britain reports of occasional deaths among women
taking oral contraceptives continued to give rise to concern,
and in 1965 the Committee on Safety of Drugs reviewed their
experience of the previous year (Cahal, 1965). Sixtven deaths
from thromboembolic disease had been reported, while it was
estimated that if the contraceptives were unrelated to the
disease about 13 might have been expected. It was noted,
however, that there was some differnence between the types
of thromboembolic episode reported to the committee and
those responsible for death in young women in the 'national
experience; in particular 8 of the 16 reported deaths were
attributed to pulmonary embolism, whereas only two such
deaths would have been expected from the national mortality
rates. No evidence has been published since that time that
materially alters the position, and in 1966 an expert com-
mittee of the World Health Organization concluded that " no
cause-and-effect relationship has been established either by
available statistics or by experimental evidence."

It was clear that more evidence was required on so
important a problem, and in January 1966, at the request of
the Committee on Safety of Drugs, the Ministry of Health
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R. Doll, Professor A. S. Duncan, Sir George Godber, Mr. M. J. R.
Healy, Sir Austin Bradford Hill, Sir Harold Himsworth, Professor
F. T. S. Prunty, and Professor L. J. Witts. The report was pre-
pared by a Working Group: Dr. R. Doll (chairman), Dr. D. L.
Crombie, Professor A. S. Duncan, Sir Austin Bradford Hill, Dr.
W. H. W. Inman, and Dr. M. P. Vessey.

asked the Medical Research Council for their views. The
Council accordingly set up a subcommittee under the chair-
manship of Lord (then Sir Robert) Platt, on the recommenda-
tion of which two retrospective investigations of morbidity
were undertaken. In this present paper we report the pre-
liminary results of these studies, together with those of a
study of mortality which had already been set up by the
Committee on Safety of Drugs.

College of General Practitioners
In April 1965 the College of General Practitioners under-

took a pilot survey to see if the pathological effects of oral
contraceptives could be effectively examined by the use of
general practitioners' records. The results were encouraging,
and in July 1966 the College invited 60 doctors with appro-
priate records of the illnesses occurring in their practices to
participate in such a study. For each year for which records
had been kept up to the end of June 1966 the doctor was
asked to complete a list of names of all women aged 15 to 49
who had attended with a new episode of one or other of the
following conditions: vascular lesions affecting the central
nervous system, arteriosclerotic heart disease, arterial embo-
lism and thrombosis, phlebitis, thrombophlebitis, and pulmon-
ary embolism.f If a patient had suffered two or more
episodes of the specified diseases only the first episode was
to be included.
For each affected patient two control subjects were

selected:
1. The woman on the doctor's National Health Service list who,

being of the same marital and parity status (single ; married nulli-
parous; married parous; widowed, separated, or divorced ; or status
unknown) and in the same five-year age group, was nearest to the
affected patient in alphabetical order ; and

2. A woman selected from the doctor's disease index who had
attended in the same year as the patient affected with thrombo-
phlebitis, who matched the affected patient in marital, parity, and
age status in the same way as the first control patient, and whose
attendance was on account of one of the following conditions:
wax in the ears, acute upper respiratory infection, disease of the
teeth or gums, gastroenteritis, or sprain of the upper limb.t Rules
were specified to ensure that the search for this control patient
was started from each control disease in rotation. If more than
one woman had attended for the same disease, and met the criteria
for inclusion, then the one whose episode started nearest in time
to that of the affected patient was chosen.
Each doctor was asked to seek an interview with all the

affected and control patients and to record information con-
cerning marital status and obstetric and contraceptive history
at or previous to the relevant thromboembolic episode (or, in
the case of women selected from the doctor's National Health
Service list, at or previous to the date of the relevant episode
for which she was the matched control).

t International List numbers 330-334, 341, 420, 454, 461 (part), 463-466,
570.2, and 682.

t International List numbers, 396, 570-474, 530-535, 571, and N840-842
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356 6 May 1967 Preliminary Communications

Twenty-nine doctors agreed to participate, and collected the
required data for 147 patients and 294 controls. A first analysis
of the results shows that: (1) negligible differences were

observed between the two control groups in contraceptive
habits; and (2) there were no statistically significant differences
between the affected women and the control groups in the use

of other methods of contraception or of no method at all.
For present purposes, therefore, the two control groups have
been combined, and women using contraceptive methods other
than the oral have been combined with women who used none

at all.
The principal findings of this inquiry are summarized in

Table I, from which it is evident that: (1) more of the women
who developed the specified thromboembolic conditions were

at that time pregnant or in the puerperium than would be
expected from the experience of the control group ; and (2) more
had taken an oral contraceptive. In this Table the expected
numbers (shown in parentheses) have been calculated from the
experience of the control women ; numbers have been calculated
separately for different age and parity subclasses (ages 15 to 39
and 40 to 49 years, and parities 0-1, 2-3, 4 and more) and
then summed.

TABLE I.-Features in the History of Women Affected with Thrombo-
embolic Disease and in a Control Group of Unaffected Women
(Numbers Expected from Experience of Control Women Standardized
for Age and Parity Shown in Parentheses)

Group Disease

Affected Subarachnoid
women haemorrhage

Cerebral thrombosis
Coronary or other

arterial thrombosis
or infarction

Venous thrombosis
or pulmonary

Pregnant
or in
Puer-

perium*

No. of Women

Having taken
Oral Others Total

Contra-

ceptivest

0 0

)I

0) 0

embolism .. 30 (7 5) 16 (7 3) 81

All thromboembolic
disease 3.. .. 3 17

Control
women 1 5 17

* Including one woman with venous thrombosis and two contr(
taken oral contraceptives.

t Of the 17 affected women 15 had taken oral contraceptives wi
the episode; of the 17 control women 14 had taken them within
period.

The numbers of women diagnosed as havin,
arachnoid haemorrhage, a cerebral thrombosis,
thrombosis are so small that no conclusion ca
about these conditions. It is notable, however,
the women who suffered from subarachnoid
(which is not properly classed as a thromboemt
or from coronary thrombosis had in fact been (

pregnant or taken the oral contraceptive. The ex

of these two factors was concentrated among woi

treated for a venous thrombosis or pulmonary eml
quarters of whom attended for the relatively m.
of superficial phlebitis of the legs. The risk
venous thrombosis or pulmonary embolism 1

approximately sixfold in women who were pregi
puerperium (classed together) and threefold in wo
taking an oral contraceptive.§ The great majc
however (81 out of the 127), occurred in appa
women.

When the age, marital, and parity status of 1
taken into account, it is found that the princil
are all statistically significant (pregnancy an(

S Measured approximately by the ratio of observed to e
in each specified group divided by the ratio in the
women-that is, 30/7.5+*. 81/112.2 and 16/7.3-.+81
similar results are obtained by using a more exac
allows for the reliability of the observations in eacl
subclass.

against " other " women; all conditions P<0.001, venous

thrombosis or pulmonary embolism P<0.001: oral contra-
ceptive users against " other " women; all conditions P =0.01,
venous thrombosis or pulmonary embolism P<0.01).

Table II shows the incidence of thromoembolic disease and
the frequency of use of oral contraceptives at different periods
over the past 10 years, estimated from the same data and the
number of women at risk in the practices of the same 29 general
practitioners. The number of women at risk before 1961 is not

known with certainty, and the calculation of an incidence
rate for this period is not justified. No women in either the
affected or the control groups had been taking oral contra-
ceptives before 1963.

TABLE II.-Trends in Incidence of Thromboembolic Disease and Use of
Oral Contraceptives

Period 1957-60 1961-2 1963-4 1965-6

Incidence of thromboembolic disease per
1,000 women at risk per year * 26 2 3 2-4

Percentage of affected women taking oral
contraceptives 0 0 1 1 13

Percentage of control women taking oral
contraceptives 0 0 6 7

* Estimate of number of women at risk too imprecise to justify calculation.

A full report of this study is published independently
(College of General Practitioners, 1967).

Medical Research Council's Statistical Research Unit

In December 1966 Doll and Vessey began a study of patients

4 4 admitted to hospital with a diagnosis of venous thrombosis or

2 3 pulmonary embolism. Co-operation has so far been sought
from seven London hospitals, all of which agreed to participate.

13 13 At each hospital the disease index was examined and the hospital
notes were reviewed relating to women who: (1) had been

(112-2) 127 admitted to hospital in the three years 1964-6 ; (2) were aged

i00147
20-40 years inclusive; and (3) had been diagnosed as suffering

[00 1 147 from a condition coded number 463-466 in the International
262 294 Classification of Diseases (phlebitis, thrombophlebitis, and

embolism in any vein except the cerebral, coronary, and
ol women who had mesenteric veins, and pulmonary embolism or infarction).
ithin one month of All women satisfying these criteria were included in the
the corresponding study except those who: (1) were single ; (2) had died during

their stay in hospital; (3) had an evident predisposing reason

g had a sub- for developing the disease-that is, were suffering from a chronic
or an arterial disease known to involve the cardiovascular system, or had
in be reached within the previous three months been pregnant, undergone
that none of a surgical operation, or suffered trauma requiring attendance
haemorrhage at hospital; or (4) were pregnant, had ceased menstruating,

bolic disorder) or had been sterilized.
either recently When there was any doubt about the eligibility of a patient
cess frequency for inclusion an abstract of the case history was made out

men who were (omitting any reference to contraceptive habits), and the
bolism-three- decision was made independently by a colleague.
inor condition For comparison, a series of control patients was selected

of developing with the aid of the disease index and in a similar way. Two

was increased control patients were chosen for each affected patient-namely,

nant or in the who: (1) had been admitted within three months of

)men who were the affected patient; (2) were aged within three years ; (3) were

ority of cases, within one of the same parity (save for nulliparous women,
rently normal who were paired only with other nulliparae) ; (4) had been

diagnosed as suffering from an acute medical or surgical con-
the subjects is dition or were admitted for elective surgery (other than on

pal differences varicose veins) ; and (5) did not possess any of the attributes
d puerperium that were used to exclude patients from the affected series.

Permission to interview each patient in both groups was

expected numbers sought from the hospital consultant and the general practitioner;
egroup of other

1/112.2. Closely none refused, and the patients were interviewed in their homes
:t method which by an experienced interviewer. With the use of a standard
h age and parity questionary, inquiries were made about the past medical and
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Preliminary Communications

obstetric history, the social history, and the usage of contra-
ceptives at the time of the interview and at the time of the
relevant admission to hospital.

Altogether 29 patients have been identified and 58 controls
selected. The results are shown in Table III. The figures are
provisional, since interviewing is not finished and data concern-

ing some of the affected patients have been abstracted from the
hospital notes. The use of these data is temporarily justified,
however, by the fact that the hospital history of contraceptive
practice has been confirmed by all the affected patients who
have already been interviewed. This is not so for the control
patients, whose contraceptive habits would not be expected to
be relevant to their medical condition, and in this group the
data are shown only for the 36 patients who have been inter-
viewed. From Table III it is seen that the proportion of
patients who had been taking an oral contraceptive in the
month before the start of the episode is higher in those admitted
for venous thrombosis or pulmonary embolism (14 out of 29
or 48%) than in those admitted for other diseases (3 out of
36 or 8%). The difference between the experience of the two

groups is statistically significant (P<0.001).

TABLE III.-Use of Oral Contraceptives: Comparison of Women Ad-
mitted to Hospital for Venous Thrombosis or Pulmonary Embolism
and Women Admitted for Other Diseases (Data Derived from
Hospital Notes Only Shown in Parentheses)

No. of Women

Group Taking Not Taking Total
Oral Oral

Contraceptives Contraceptives

Women with deep-vein thrombosis
or pulmonary embolism

Control women with other diseases

All women

14 (4)
3

17

15 (5)
33

48

Table IV shows that the proportion of women who had taken
an oral contraceptive was higher in those who had never pre-
viously had thromboembolic disease than in those who had
(11 out of 20 compared with 3 out of 9), and that on review
the diagnosis was regarded as established or probable in all the
14 women who had been taking oral contraceptives, but was

doubtful in 2 of the 15 who had not.

TABLE IV.-Use of Oral Contraceptives by Women Admitted to Hospital
for Venous Thrombosis or Pulmonary Embolism, by Clinical Category

Group of Women

No. of Women

I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Taking Not Taking
Oral Oral

Contraceptives Contraceptives

History of previous; Present 3 6 9
venous thrombosis or Absent 11 9 20pulmonary embolism A

Established 10 10 20
Diagnosis Probable 4 3 7

C Doubtful 0 2 2

All affected women .. 14 15 29

Committee on Safety of Drugs
In December 1964 the Committee on Safety of Drugs began

an investigation into reports of deaths from thrombosis or
embolism in women who were taking oral contraceptives; in
July 1966 the Committee extended the investigation to cover
all deaths from thrombosis or embolism in women of child-
bearing age. Information was provided by the Registrar
General of England and Wales relating to deaths of women
aged 15 to 44 years that occurred in 1966, and in which
cerebral thrombosis, coronary thrombosis, or pulmonary
embolism or infarction was mentioned on the death certificate.
The Committee's medical field workers then sought interviews
with doctors in the hospitals in which the patients had died,

BRInISH
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with the patients' general practitioners, and, when indicated,
with doctors in Family Planning Association clinics.

The investigation is continuing and the present preliminary
report relates only to married women aged 15 to 44 years who

were resident in England and Wales and who, for the most part,
died during the first nine months of 1966. Only data on the
use of oral contraceptives and relevant data on age, parity,
and concomitant diseases are reported, but many other data
have been collected and will be reported later.

Many of the patients were dead or moribund on admission
to hospital and many others died suddenly at home and were

the subject of a coroner's investigation. Only 16% of the death

certificates were therefore signed by the patient's general prac-
titioner. Interview with the general practitioner was, however,
thought to be essential, and intensive efforts were made to
identify him.
Out of a total of 485 cases reported by the Registrar General

107 so far have been excluded: 30 because the woman was a

spinster or normally resident overseas ; 30 because the general
practitioner could not be identified or could not be interviewed
within a year of the patient's death; 19 because the thrombo-
embolic disease was obviously a terminal event in the course of
some other disease such as cancer ; 21 because the hospital
information indicated that the cause of death differed from
the certificated cause ; and 7 because the clinical or contra-
ceptive data were inadequate for assessment. One hundred and
seventeen deaths still have to be investigated, and the remaining
261 form the basis for this preliminary report.
For comparison with these patients other women were

randomly selected from the National Health Service lists of
the same general practitioners. Thus (1) the position that
would have been occupied by the dead woman's card in the
doctor's files was located, and (2) the first women aged 15-44
years whose cards were encountered on either side of this
position were selected. For each of the women who died
during the period 1 January to 30 June 1966, two women
were chosen as controls. For women who died after 30 June
1966 the number was increased to four when the parity of the
affected patient was 3 or less and to 6 when it was 4 or more,
and the controls were also limited to women who were married.
Altogether 794 married women were selected whose age and
parity were known. Of these, 55 were excluded from the
analysis-6 because they were known to be pregnant and 49
because no certain information could be obtained about their
contraceptive habits.

It is not possible to match the patients who died with the
same numbers of control women from each practice and the
possibility has to be considered that a direct comparison of the
total affected and control women may be biased by the variation
in the prescribing policy of different doctors. In fact this
does not appear to be important ; thus when the affected women
were taking oral contraceptives 16.0 % of the controls from
the same practices were also doing so ; when the affected women
were not taking oral contraceptives 16.9% of the controls were.
A more important source of bias is that information on the
contraceptive habits of the control women was sought at the
time of the interview with the general practitioner, and this
time was six to 12 months after the corresponding patient had
died. As the use of oral contraceptives has been increasing,
this must be presumed to have biased the control group in
favour of greater usage. Bias may also have been introduced
because the proportion of women for whom it was not possible
to obtain definite information about whether or not they were
taking oral contraceptives was greater for the control women
than for those who had died. However, in neither group was
this large-5 in the fatal cases corresponding to the 261 studied
and 49 in the controls corresponding to the 739 studied; in
the present analysis these women have been omitted.

Altogether 16.4 % of the control women were using oral
contraceptives (121 out of 739). Table V shows that this use

6 May 1967
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varied greatly with age and parity. Both these factors have
therefore to be taken into account in calculating the number
of women who died and who would normally have been ex-
pected to have been using oral contraceptives if these were in
fact unrelated to their death. Women under 20 years of age
have been omitted from the control group, as no deaths occurred
in this age group.

TABLE V.-Use of Oral Gontraceptives by Married Women on National
Health Service Lists, by Age and Parity

Aged 20-34 Aged 35-44

Parity No. of Percentage No. of Percentage
Women Taking Oral Women Taking Oral
Studied Contraceptives Studied Contraceptives

0 67 90 34 00
1 100 8-0 69 13-0
2 150 24-7 102 6-9
3 69 29-0 49 8 2
4 27 22-2 29 24-1

5 or more 17 41-2 26 38-5

Table VI shows the number of women who died of pulmonary
embolism, coronary thrombosis, and cerebral thrombosis who
were known to have taken oral contraceptives, and the expected
numbers calculated from the frequency of use in the controls.
The women who died have been divided into three groups
according to their medical history:

(1) 21 who were pregnant or had been delivered within a month
of death; these have been excluded from the analysis.

(2) 132 who suffered from a condition which could predispose
to the development of thrombosis: 19 had had a previous separate
episode of thrombosis of a similar type; 101 had a relevant medical
condition such as hypertension or diabetes mellitus, or had been
confined to bed for a prolonged period; and 12 had had a recent
surgical operation.

(3) 108 who had either no predisposing medical history or (in
27 cases) had suffered from conditions such as obesity or chronic
bronchitis which were either difficult to define or are dubiously
related to the development of thromboembolic disease.

The results set out in Table VI show that the proportion of
women who were taking oral contraceptives was higher in those
who died of thromboembolic disease without evidence of any
obvious predisposing medical condition (28 out of 108 com-
pared with 14 out of 132), and, within this group, it was highest
in those who died of pulmonary embolism (10 out of 18) or
cerebral thrombosis (4 out of 8). Comparison with the control
series shows that after taking account of the age and parity
status of the subjects the difference in the proportions of women
taking oral contraceptives was statistically significant for:
(a) women dying of thromboembolic disease as a whole without
evidence of obvious predisposing medical condition (P<0.01);
(b) women dying from pulmonary embolism or infarction with-
out evidence of obvious predisposing medical condition (P<
0.001); and (c) women dying from pulmonary embolism or
infarction as a whole (P<0.01). The number of women dying
from cerebral thrombosis is too small to expect the results to be
statistically significant; but, as already noted above, the propor-
tion taking oral contraceptives was much the same as for
women dying of pulmonary embolism. In contrast, the number
of women dying from coronary thrombosis was substantial,
but the proportion who had used oral contraceptives was not

BRITISH
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only much smaller but, even in those without evidence of
obvious predisposing medical conditions, was not very different
from that expected from the experience of the controls.
At ages under 40 years only 16 women died from pulmonary

embolism or cerebral thrombosis without any evident pre-
disposing cause; 13 of these (81 %) were taking oral contracep-
tives. In the same category 28 women died of coronary throm-
bosis ; of these, 6 (21 %) were taking oral contraceptives.

Discussion

The studies reported above relate to three different aspects
of thromboembolic disease-minor episodes of superficial
phlebitis that are seen commonly by general practitioners, major
episodes of deep-vein thrombosis and pulmonary embolism that
require admission to hospital, and death. They are similar in
that the data have all been obtained retrospectively-that is,
inquiries about the use of oral contraceptives have been made
after the episode of thrombosis or embolism had occurred-but
the methods by which the information has been obtained vary.
Each of the studies has its own weaknesses, and there are

several ways in which bias may have been introduced into the
results of one or other of them. Thus a woman's ability and
willingness to recall details of her contraceptive history may be
affected by whether she has suffered an illness which might be
associated in her mind with the type of contraceptive she had
used. The fact that a woman's name is recorded on a parti-
cular doctor's National Health Service list may be determined
in part by her need for a prescription to obtain supplies of
contraceptives. A prescription may have been given without the
contraceptives being used, and various other types of bias which
may have affected the results of the study of fatal cases have
been referred to previously.

There are three features, however, which make it extremely
unlikely that biases of this sort can have materially affected
the principal results.

Firstly, the results of the three studies are qualitatively similar,
despite the fact that the choice of control groups and the methods
of inquiry were different.

Secondly, the proportion of women in the control groups who
reported the use of oral contraceptives agrees reasonably with the
figure that can be estimated from the amount of oral contraceptives
that are known to be supplied for sale in this country ; it would
appear from this source of information that oral contraceptives
were used regularly by about two-thirds of a million women in
1966, which is approximately 11 % of the number of married women
aged 15 to 44 years. Reasons have been given for thinking that the
proportion of women using oral contraceptives that was estimated
by the Committee on Safety of Drugs (160o) would be higher (see
above); and the figure obtained by the College of General Practi-
tioners (7%) would be expected to be lower, partly because the figure
refers to an earlier period (1965-6) and partly because half the
population studied was aged 40 years and over and included women

up to 49 years of age.
Thirdly, the proportion of women who used oral contraceptives

in some of the special though small groups under study is so high
(approximately 5001.) that it cannot be regarded as representative
of the contraceptive habits of normal women of the same ages
and marital and parity status.

TABLE VI.-Use of Oral Contraceptives by Married Women Aged 20-44 Years Who Died of Thromboembolic Disease in 1966, by
Clinical Type. (Numbers Expected from the Experience of Control Women of the Same AgeGrou, and Parity in Paretheses)

No. of Deaths Due to
Total Deaths

Pulmonary Embolism or Infarction Coronary Thrombosis Cerebral Thrombosis
Predisposing Conditions

In Women In Women In Women In Women
Using Oral In All Women Using Oral In All Women Using Oral In All Women Using Oral In All Women

Contraceptives Contraceptives Contraceptives Contraceptives

Absent or doubtful . . 10 (3 3) 18 14 (11-0) 82 4 (1-2) 8 28 (15-5) 108

Present .9 (5 6) 40 4 (8 6) 77 1 (1-8) 15 14 (16-0) 132

All conditions .. . 19 (8 9) 58 18 (19-6) 159 5 (3 0) 23 42 (31-5) 240
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Two of the studies are as yet incomplete, and their results
cannot be properly assessed until the full accounts are pub-
lished in detail. The sum of the evidence, however, is so
strong that there can be no reasonable doubt that some types
of thromboembolic disorder are associated with the use of
oral contraceptives. The association with oral contraceptives
is particularly strong in the group of women with no known
medical condition predisposing to thrombosis. We cannot
envisage any common factor which may have been respon-
sible both for the production of the disease and for the use
of these preparations. We conclude, therefore, that the oral
contraceptives are themselves a factor in the production of
the disease.

It seems, however, that not all types of thromboembolic
disease are equally affected. The evidence is strongest for
venous thrombosis (superficial and deep) and for pulmonary
embolism and infarction. Other, but less adequately con-
trolled, studies have suggested a relationship with cerebral
vascular disease (Illis, Kocen, McDonald, and Mondkar, 1965;
Bickerstaff and Holmes, 1967), and the present results, though
based on very small numbers, support this suggestion. There
is, on the contrary, little to suggest a relationship with
coronary thrombosis; if there is any relationship it must be
distinctly less close than for the. other two types of disorder,
and on the present evidence it is possible that no such
relationship exists at all.

It is not possible from these data to make accurate esti-
mates of the magnitude of the risks involved in oral contra-
ception. It would appear, however, that in women of child-
bearing age (15 to 49 years) the risk of developing any type
of phlebitis may be increased threefold to a level of approxi-
mately 5 cases per 1,000 women per year-a risk which is
approximately half that recorded by general practitioners
during the normal course of pregnancy and the puerperium.
The more serious conditions of deep-vein thrombosis and
pulmonary embolism requiring admission to hospital are
clearly rare events; in 1964-6 less than one case per annum
which could be attributed to the use of oral contraceptives,
in the absence of other predisposing medical conditions, was
admitted, on average, to each of the hospitals studied. Death
is even less common. No fatal cases of "idiopathic" pul-
monary embolism in fact occurred in women aged 20 to 40
years in the seven hospitals over the years studied, and none
of the 127 cases reported by the College of General Practi-
tioners was fatal. It must be noted, however, that cases likely
to prove fatal may have been taken direct to hospital, and so
would escape inclusion in general practitioners' records of
consultations.
The data provided by the Committee on Safety of Drugs

suggest that perhaps 12 out of 261 deaths attributed to pul-
monary embolism, coronary thrombosis, and cerebral throm-
bosis may have been due to the use of oral contraceptives.
If the cases already investigated are typical of all those that
occurred in Great Britain the total attributable deaths in 1966
may have been about 20. If the estimated frequency with
which oral contraceptives are normally used is too high in this
inquiry, as seems possible (see above), the true number may
be between 25 and 30; the attributable risk of death from
these diseases may therefore be of the order of 3 per 100,000
users per year. This compares with a maternal mortality rate
of 12 per 100,000 completed pregnancies|i and annual mor-

tality rates among all women aged 15 to 44 years of 6 per
100,000 attributable to road-traffic accidents and 97 per
100,000 from all causes.

1i That is, deaths from delivery and complications of the puerperium
(International List numbers 660 to 689) per 100,000 maternities
(Registrar General of England and Wales, 1966).

Summary

The preliminary results are reported of three investigations
into the relationship between the use of oral contraceptives and
the development of thromboembolic disease.

All have been retrospective in the sense that inquiry about
the use of contraceptives has been made after the disease has
developed, but the methods have in each case been different.

In one study, organized by the College of General Practi-
tioners, doctors interviewed women in their practices who had
suffered from thromboembolic disease and two control groups
of women broadly matched for age and parity. The results
showed that the risk of venous thrombosis or pulmonary
embolism was increased approximately sixfold in women who
were pregnant or in the puerperium and approximately three-
fold in women who were taking an oral contraceptive.

In the second study women were interviewed who had been
admitted to hospital with venous thrombosis or pulmonary
embolism without evident medical cause, and the information
obtained was compared with that obtained from other women
who had been admitted to the same hospital for other selected
diseases and who were matched for age, marital, and parity
status. The results showed that a higher proportion of the
affected patients had been using oral contraceptives (14 out
of 29) than of the controls (3 out of 36).

In the third study, carried out by the Committee on Safety
of Drugs, inquiries were made about the use of oral contra-
ceptives by women who died in 1966 of pulmonary embolism
or infarction, coronary thrombosis, or cerebral thrombosis, and
the results were compared with those obtained from control
women selected from the same doctors' practices. No evidence
was obtained of a relation between the use of oral contraceptives
and death from coronary thrombosis, but a relation was found
with death from pulmonary embolism or infarction in the
absence of predisposing medical conditions and possibly also
with cerebral thrombosis. The mortality from these conditions
attributable to the use of oral contraceptives by married women
aged 15 to 44 years was estimated to be about 3 per 100,000
per year.
The results are not thought to have been produced by some

common factor responsible both for the production of throm-
bosis and the use of oral contraceptives, and it is concluded
that these preparations are factors in the production of
disease.

Full accounts of the studies will be published separately
when they are completed.
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