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‘Brief Reviews

Female Hormones and Thrombosis

F.R Rosendaal, F.M. Helmerhorst, J.P. Vandenbroucke

Abstract—Exogenous hormones are used by more than a hundred million women worldwide as oral contraceptives or for
postmenopausal hormone replacement Oral contraceptives increase the risk of venous thrombosis, of myocardial
infarction, and of stroke The nsk 1s highest during the first year of use The venous thrombotic nisk of oral
contraceptives 1s high among women with coagulation abnormalities and with so-called third-generation contraceptives
(containing desogestrel or gestodene) The risk of myocardial nfarction does not appear to depend on coagulation
abnormalities or the type of oral contraceptive Hormone replacement therapy increases the risk of venous thrombosis
This risk 1s also highest in the first year of use and among women with coagulation abnormalities The risk becomes
very high in women with a previous venous thrombosis Randomized trials have not confirmed a beneficial effect of
postmenopausal hormones on the occurrence of myocardial infarction (Arterioscler Thromb Vasc Biol. 2002;22:201-

210.)
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Oral contraceptive use was first associated with thrombo-
sis 1 1961, with a report of pulmonary embolism i a
nurse, who had just begun taking an oral contraceptive
contaimng 100 ug mestranol for the treatment of endometri-
osis ! In 1963, the first case of myocardial infarction 1n an
oral contraceptive user was reported ? Estrogens increase the
risk of venous thrombosis when used as oral contraceptives or
as postmenopausal hormone replacement -5 A similar effect
was observed in men when estrogens were used as a treatment
of coronary disease® or 1n sex-change treatment 7 Recently, 1t
has been demonstrated that the progestins 11 combination oral
contraceptives also affect the nisk of thrombosis 8-10

Thrombosis 15 a serious disorder Venous thrombosis,
although rarely fatal, often leads to a disabling postthrom-
botic syndrome ! Arterial thrombosis may be fatal, as myo-
cardial infarction, or lead to disabling sequelae 1n stroke

The nisk factors for thrombosis (Table 1) can be divided
mto 3 groups of causes, according to Virchow!'? reduced
blood flow, changes m the vessel wall, and changes n the
composition of the blood In venous thrombosis, causes
related to stasis and blood coagulability are most important,
whereas 1n arterial disease, vessel wall changes stand out
Genetic nisk factors for venous thrombosis lead to hyperco-
agulability, whereas the acquired causes are either associated
with decreased flow (as found 1in immobilization, paralysis,
surgery, and plaster casts) or related to blood coagulation
(associated with the lupus anticoagulant, pregnancy, oral
contraception, and malignancies)

Oral Contraceptives

Content and Mode of Action

Oral contraceptives first became licensed for birth control 1n
1959 Most oral contraceptives contamn an estrogen and a
progestogen, with both contamned 1n each pil (monophasic
preparations) Over the years, the estrogen dose and the
progestogen compound have changed The first oral contra-
ceptive 1n the United States contamned 150 g mestranol
Since then, the estrogen dose has been reduced, first to 50 g
and then to 30 and to 35 ug, and some currently available
brands contain only 20 or 15 ug ethinyl estradiol The change
1 progestogen concerned the chemical composition of the
progestogen rather than the dose because the progestogen
component prevents ovulation Early oral contiaceptives
contained a first-generation progestogen, n the 1970s, the
second generation was used, and third generation progesto-
gens were used from the early 1980s 1n Europe and the 1990s
in the Unites States

Oral contraceptives act by preventing ovulation through
the action of the progestogen, which suppresses luteinizing
hormone Estrogens are mainly needed to prevent break-
through bleedings With complete comphance, the failure rate
18 <1%

Ethinyl estradiol 1s a synthetic slightly altered version of
the naturally occurning estiadiol, which 1s mactive when
taken orally In the absence of a formal classification system
of progestogens, these are usually grouped into “generations”
that are based on when they were first produced First
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TABLE 1. Risk Factors for Venous Thrombosis

Risk Factors

Acquired

Inherited

Mixed/Unknown

Age Antithrombin deficiency
Protein C deficiency

Previous thrombosis

Hyperhomocysteinemia
High levels of factor Vill

Immobilization Protein S deficiency APG resistance in the absence of FVL
Major surgery FVL High levels of factor IX
Orthopedic surgery Prothrombin 20210A High levels of factor XI
Malignancy Dysfibrinogenemia High levels of TAFI

Oral contraceptive use
Hormonal replacement therapy
Antiphospholipid syndrome
Myeloproliferative disorders
Polycythemia vera

FVL indicates factor V Leiden; TAFI, thrombin-activatable fibrinolysis inhibitor.

generation progestogens include norethisterone, norethyno-
drel, lynestrenol, and ethynodiol acetate. The second gener-
ation includes norgestrel, levonorgestrel, and norgestrione.
The third generation includes desogestrel, gestodene, and
norgestimate. Norgestimate is often grouped among second-
generation progestogens, because after uptake, it is partly
converted to levonorgestrel. Cyproterone acetate (not avail-
able in the United States) and drospirenone are not yet
categorized.

Oral Contraceptives and Venous Thrombosis

An early comparative study was based on information gath-
ered by the Royal College of General Practioners.!> From a
comparison of patients and healthy controls (case-control
study), it was reported in 1967 that oral contraceptive users
had a 3-fold increased risk of venous thrombosis compared
with nonusers. This was confirmed by other studies from the
United Kingdom and the United States, with relative risk
estimates ranging between 4 and 11.4-'7 In the 1970s, large
prospective follow-up studies again confirmed these find-
ings.!8-20 When we combine all studies performed until the
1990s, a 3-fold increased risk results.?! These studies also
showed that oral contraceptives conferred an immediate
effect: the risk did not become larger with longer duration of
use and disappeared when oral contraceptives were
discontinued.

These early studies were performed when objective testing
for venous thrombosis was not widely used. We now know
that the clinical diagnosis of venous thrombosis suffers from
a high rate of false positives?223; therefore, these studies
probably had substantial misclassification. This is supported
by studies that compared the risk by level of certainty of
diagnosis and that usually found higher risk estimates.!4-
16,19.20,24 Therefore, the risk of oral contraceptives may have
been underestimated in the older studies.

In recent studies, performed in the 1990s, a 2- to 6-fold
increased risk for venous thrombosis was found in oral
contraceptive users.25-28 In a Dutch study, the absolute risk
was estimated at 0.8 per 10 000 per year among nonusers and
3.0 per 10 000 per year among oral contraceptive users.? In

a study in the United Kingdom, a similar annual risk, 2.0 per
10 000 users, was found.?? These numbers indicate a low
absolute risk; ie, several thousands of women would need to
abstain from oral contraceptives to prevent 1 case of throm-
bosis per year (numbers needed to treat). Because oral
contraceptives are the most reliable form of reversible con-
traception, it has even been argued that such a policy might
lead to an increase in venous thrombotic events through an
increase in unintended pregnancies.?! Nevertheless, because
oral contraceptives are so widely used, they are responsible
for a large share, if not the majority, of all venous thromboses
in young women.

Diagnostic Suspicion and Referral Bias

The so-called referral or diagnostic suspicion bias is the
hypothesis that has been brought forward to explain the
absence of a reduction of the risk of thrombosis associated
with the use of oral contraceptives since the 1960s. This bias
involved women presenting with leg complaints being re-
ferred for thrombosis especially if they used oral contracep-
tives, because doctors were aware of this association. If,
subsequently, women with thrombosis were compared with
healthy women, there would be an excess of oral contracep-
tive users among patients, spuriously suggesting an increased
risk.

Two studies compared women who were referred for
diagnostic tests that were positive for thrombosis with women
who were referred for the same tests, which proved negative
for thrombosis.30-3! In this setting, referral bias would have
acted similarly for both groups. The relative risks for throm-
bosis associated with oral contraceptive use found in these 2
studies were 6.4°° and 3.93'; ie, they were similar to those
found in studies with population controls. This demonstrates
that the risk of venous thrombosis is still present and cannot
be explained by referral bias.

Effect of Lowering of the Estrogen Dose

The first oral contraceptives contained doses of 100 to 150 ug
mestranol or ethinyl estradiol, which over time has been
reduced to 50 wg and, subsequently, to 30 wg and, even in
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Relative nsk (RR) for venous thrombosis in oral contraceptive
use The RRs (users vs nonusers) are shown from studies pub-
ished between 1867 and 1989, with 85% Cis A relative nsk of
1 indicates equal rnisks, and a relative nsk >1 indicates a higher
risk for users than for nonusers The studies include case-
control studies, 8 15-17 158-162 follow-up studies,8-20 163165 gand 1
randomized controlled trial %6 Some figures were estimated
from data in the onginal articles (reprinted with permission from
Thrombosis and Hemostasis)

some of the newest brands, to 20 ug ethinyl estradiol One of
the aims of this dose reduction was to lower the nisk of
thrombosis However, when we look at the risk estimates
from studies published from the 1960s to the 1990s, such a
risk reduction appears not to be present (Figure) In several
direct comparisons, a lower risk with a lower estrogen dose
has been found 202432 In the most recent of these studies, a
10-fold 1ncreased risk compared with that for nonusers was
found for users of oral contraceptives containing >50 ug
ethinyl estradiol, and there was a 4-fold increased nisk for
contraceptives containing <50 pg ethinyl estradiol 32 Several
other studies have not confurmed a lowering of risk with
lower estrogen doses 1n the Leiden Thrombophilia Study, a
direct comparison of oral contraceptives that contained either
50 pg or 30 pg ethmnyl estradiol and the same progestin
(levonorgestrel) found no difference ® There are no data
mvolving oral contraceptives containing 20 ug ethinyl
estradiol

Effect of Changes in the Progestogen Content
Although estrogens have been known to be associated with
the risk of thrombosis for many decades, 1t has always been
considered that the progestogens in these combination prep-
arations did not affect risk at all However, 1in 1995, 3 studies
published simultaneously reported an increase of thrombosis
m women using oral contraceptives contamning the newest
progestins, 1e, desogestrel and gestodene (also known as
third-generation progestins) 8-1© Most subsequent studies
confirmed this finding,??3!33-37 but some did not 38 41 A
recent meta-analysis combining the evidence from all studies
found an overall 1 7-fold mcreased risk for users of third-
generation oral contraceptives compared with second-
generation users *? Interestingly, the relative risk was >2-fold
mcreased 1n studies funded throngh pubhic agencies but only
1 3-fold 1n studies sponsored by pharmaceutical companies
producing third-generation contraceptives 42 The nsk for
third-generation users was higher during the early phases of
use but remained 2-fold increased compared with the nisk for
second-generation users of oral contraceptives during long-
term use
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In the debate after the publication of the original studies,
potential biases have been put forward as alternative expla-
nations 394043-52 Careful consideration, reanalyses of the
original studies, new studies, and an extensive comprehensive
look n the meta-analysis led to the conclusion that bras could
not explain the observations of an 1ncreased risk 4253-5¢ An
independent expert commuttee convened by the World Health
Organmization concluded that third-generation contraceptives
carried an increased risk of venous thrombosis 57

Strong support for the epidemiological findings came from
a biochemical study m 1997 showing that the plasma of
women using third-generation contraceptives was tilted to-
ward a prothrombotic state, as measured with a newly
developed assay ® This assay measures sensitivity to acti-
vated protein C (APC), but unhike the standard APC-
resistance test, which 1s based on the activated partial throm-
boplastin time, 1t 1s based on clotting actrvation through the
extrinsic pathway by tissue factor 38-60 In this assay, the
endogenous thrombin potential (ETP) 1s quantified, ETP 1s
defined as the time mtegral of free thrombin concentration,
usually derived from residual levels of amudolytic activity,
determined 1n the presence and absence of added APC,
yielding an APC-sensitivity ratio 58 This APC-resistance test
proved sensitive m detecting factor V Lerden but was far
more sensitive to exogenous factors than was the activated
partial thromboplastin time—based APC-resistance test ¢! 2 In
the ETP-based APC-resistance test, use of third-generation
oral contraceptives led to prothrombotic abnormalities com-
parable to those found in heterozygous factor V Leiden ®
This result was confirmed by a randomized crossover trial of
second- and third-generation oral contraceptives ¢ Differen-
tial effects were observed on procoagulant, anticoagulant, and
fibrinolytic factors 63-%¢ The main effects were a more pro-
nounced APC resistance i the ETP-APC test as shown
before,®* a large increase in factor VII levels,* and sharp
decreases 1n free and total protein S, which was subse
quently confurmed 1n another study ¢7 These are all changes
that would be expected to lead to an 1increased nisk of
thrombosis

Other Risk Factors and Oral Contraceptive Use
For clinical purposes, 1t 1s important to consider whether
some women have a higher risk of thrombosis when using
oral contraceptives than do others For venous thrombosis,
risk factors to be considered include a personal or family
history of venous thrombosis and prothrombotic abnormali-
ties, 1e, factor V Leiden, prothrombin 20210A, and deficien-
cies of protemn C, protein S, or antithrombin

A previous thrombosis 18, by far, the strongest predictor for
venous thrombotic events In most studies, the recurrence rate
after 3 months of anticoagulation 1s between 2% and 5% per
year 8-73 [t 1s currently unclear whether the recurrence rate 18
higher for individuals with coagulation abnormahties 7! 74-82
Oral contraceptives are often withheld after a first episode of
thrombosis, therefore, there are no firm data on the recurrence
risk with continued use

In families with deficiencies of protein C, protemn S, and
antithrombin, the nisk of first thrombosis appears to be
mcreased 1n women who have 1 of these abnormalities and
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who use oral contraceptives, with a very high risk in anti-
thrombin deficiency 8 Among relatives of unselected pa-
tients with 1 of these deficiencies, oral contraceptive use
further increased thrombotic nsk 6- to 8-fold 8 Although
deficiencies of natural anticoagulants are rare (1 5000 to
1 250), factor V Leiden and prothrombin 20210A are found
m 2% to 7% percent of most Caucasian populations 84-86
Carners of factor V Leiden who use oral contraceptives have
a 20- to 30-fold mcreased risk of developing venous throm-
bosis,'7 3% and there 1s an even much higher risk for homozy-
gous factor V Leiden carriers using oral contraceptives 87 88
Prothrombin 20210A 1s a muld nisk factor for thrombosis,
increasing 11sk 2- to 3 fold However, in combination with
oral contraceptives, the risk appears to be higher, with a
16-fold 1ncreased risk compared with that for noncarrier
nonusers 38

High levels of factor VIII are a common, moderately strong
risk factor for venous thrombosis 82 °! In combination with
oral contraceptives, no synergistic etfect has been observed,
1e, the combination of high levels of factor VII and oral
contraceptive use led to no higher risk than did the sum of the
separate effects 2

The risk of thrombosts 1 users of oral contraceptives 1s
highest during the tirst year ot use 3 °* Thus 1s particularly the
case among women with prothrombotic defects,®* which are
indicative of a high thrombosis potential®* in these women, 1n
whom a small further increase 1n nisk 1s sufficient to bring
about thrombosis However, the risk 1s also higher n the first
year than during prolonged use in women without known
prothrombotic defects, suggesting the presence of as-yet-
umdentified risk factors 3

Oral Contraceptives and the Risk of
Arterial Disease
The first report of an association between oral contraceptive
use and myocardial infarctton was published i 1963,% an
assoctation with 1schemic stroke was first published 1n
1968, and an association with hemorrhagic stroke was
published 1 1973 %6 The association with arterial disease was
confirmed n a series of studies 97 194 Recently, the multi-
center study by the World Health Organization (WHO)
showed a 5-fold increased risk of myocardial infarction with
currently used oral contraceptives,!®> as well as a 3-fold
increased nisk of ischemic stroke!®® and a 15- to 2-fold
mcreased risk of hemorrhagic stroke '97 It has repeatedly
been shown that the risk of myocardial infarction 1s particu-
larly high among users of oral contraceptives who also smoke
or have hypertension 57 Among women without major
cardiovascular nisk factors, the risk of myocardial infarction
seems very low,3s and m some studies, no excess risk was
observed at all 108

Over the years, the dose of estrogen has been lowered, and
the progestogen has been modified, mainly in an effort to
reduce the risk of arterial disease among users of oral
contraceptives It 1s unclear whether the lower risk of myo-
cardial infarction associated with the use of oral contracep-
tives 1n several of the newer studies 1s the result of the
lowering of the estrogen dose or of selective prescription to
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women without cardiovascular risk factors The WHO study,
which showed a large effect of blood pressure screening,
suggests that the latter played a major role '

Contraceptives containing third-generation progestins
desogestrel and gestodene have a favorable effect on the lipid
profile, with a slight increase in HDL Several small studies
had conflicting results regarding whether the risk of myocar-
dial 1infarction would be lower with these contracep-
trves 195 109110 Two recent large studies on myocardial infarc-
tion 1n young women and the use of oral contraceptives failed
to demonstrate a benefit for third-generation prepara-
trons ! 112 Prothrombotic abnormalities, which play a major
role n the etiology of venous thrombosis, at most mildly
mncrease the risk of myocardial infarction,!!3-11S and this risk
1s only 1n women with major cardiovascular nisk factors, 1n
particular, smoking There does not seem to be an enhanced
nisk of myocardial infarction with contraceptive use 1n
women with these mutations 12

Hormone Replacement Therapy

The use of postmenopausal hormone substitution has become
widespread in recent decades !'¢ Besides relief from meno-
pausal complaints, hormone replacement 1s prescribed to
reduce the progression of osteoporosis and the development
of cardiovascular disease Several observational studies
showed impressive cardiovascular benefits, 1e, a halving of
the risk of cardiovascular events and deaths ''7-123 Because
women who used hormone replacement usually had a better
cardiovascular risk profile than did nonusers, selection bias
offered an alternative explanation for the apparent bene-
fits 24 126 Therefore, several randomized trials have been
performed or are in progress

Content and Types of Hormone

Replacement Therapy

Most preparations nowadays contain an estrogen and a
progestin, this combination was mtroduced after 1t was shown
that unopposed estrogen therapy increases the risk of endo-
metrial cancer (reviewed m Grady et al''®) Estrogen-only
hormone replacement 1s still used in women without a uterus
Conjugated estrogens 1n oral preparations are extracted from
pregnant mare urine, the progestin compound 1s usually
medroxyprogesterone acetate Micronized estradiol 1s avail-
able 1n tablets or can be delivered transdermally (patches),
percutaneously by gels, or subcutaneously by pellets 27

Hormone Replacement Therapy and Risk of
Venous Thrombosis

In an early study of adverse effects of estrogen replacement
therapy, a slight rnisk increase of venous thrombosis was
observed '28 This was not confirmed 1n subsequent stud-
1e8,!22-13t and the 1dea that estrogen replacement could cause
venous thrombosis was dismissed as “‘medical supersti-
tion ”132 However, from 1996 onward, a series of studies has
demonstrated that hormone replacement users have a 2- to
4-fold 1increased risk of venous thrombosis 3-5 133-138
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TABLE 2. Factor V Leiden, Exogenous Hormones, and the Risk
of Venous Thrombosis

Factor V Oral Relative

Leiden Contraceptives Risk 95% Cl
- - 1

- + 37 221063
+ - 69 1810283
+ + 347 7410224
Factor V Hormone Relative

Leiden Replacement Risk 95% C}
- - 1

- + 32 171060
+ - 39 130112
+ + 155 3110767

Risks of venous thrombosis are shown for carners of factor V Leiden, users
of either oral contraceptives or hormone replacement therapy, or both relative
o noncarniers nonusers 25142

Risk of thrombosis 1s highest 1 the first year of
use, 34134135138 and 1n some studies,’* 35138 but not 1n
all,>1%7 the nisk was limited to the first year Oral use and
transdermal patches increase the risk of thrombosis,'* 135 and
an association with thrombosis has been found for conjugated
estrogens as well as for estradiol 134 138

Why did the early studies not detect the thrombosis risk
assoctated with thrombosis? This may have been caused by
less reliable diagnostic methods 1n the past, which may have
been adequate to detect the risk of the then high-dosed oral
contraceptives but not of the lower estrogen dose 1n hormonal
replacement therapy The less widespread use of hormone
replacement may also have been a factor

Hormone Replacement Therapy and

Arterial Thrombosis

The beneficial effects of postmenopausal hormones noted in
observational studies have not been confirmed m the 2
randomized trials conducted to date One study, including
women with prior coronary disease, found no benefit of
hormone substitution over placebo during 5 years of follow-
up,3 whereas an mcrease in venous thrombosis was reported
from thas trial 136 137 Post hoc analyses showed that the arterial
events were clustered in the first year, with lower risks 1n the
active group than in the placebo group in years 4 and 5 3¢
The other placebo-controlled trial 1s an ongomng study of
nearly 30 000 women without prior disease !4 In the first 2
years of follow-up in that study, an excess of myocardial
nfarction and venous thrombosis occurred 1n the treatment

group

Effect of Other Risk Factors
One randomuzed trial of hormone replacement therapy has
been conducted among women with a previous deep vein
thombosis 127 The study was terminated prematurely and
showed a high rate of recurrence of 8 5% per year in the
treatment group versus only 1 1% 1n the placebo group 27
The higher risk of venous thrombosis m the first year
suggests that for hormone replacement therapy, as for oral
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contraceptives, some women are at higher nisk, probably
because of prothrombotic abnormalities In the Oxford case-
control study, a high nisk was observed m women who were
APC resistant and used hormone replacement therapy * #! In
a subsequent genetic analysis, 1t was confirmed that the APC
resistance 1 these women was based on carrying factor V
Leiden Whereas factor V Leiden alone increased the risk
4-fold and hormone replacement ncreased the risk only
3-fold, the combination led to a 15-fold increased risk 42
Table 2 shows the effect of factor V Leiden i combination
with exther oral contraceptives or hormone replacement ther-
apy on the risk of venous thrombosis

For the arterial side, the increased risk 1n the first year in
the randomized trials suggests a similar genetic predisposi-
tion 1n some women Further evidence has come from a study
reporting that in women with prothrombin 20210A, the use of
hormones increases the nisk of myocardial infarction, n
particular among hypertensive women, with an 11-fold 1n-
creased nisk 14

Biological Mechanism of the Effect of Hormones
on Thrombotic Risk
Estrogens have many different effects on the coagulation
system 62144 147 These mclude increases m the levels of
procoagulant factors VII, X, XII, and XIII and reductions in
the anticoagulant factors protein S and antithrombin These
changes predict a change toward a more procoagulant state
(which 1s confirmed 1n studies examining global tests, such as
APC resistance or thrombin generation),®'-46¢ which 1s not
counterbalanced by an creased fibrinolytic activity ¢ The
estrogens in hormonal replacement therapy have hemostatic
effects simmlar to those in oral contraceptives 148 149

It 1s currently unclear how these effects are brought about
at the molecular level of the estrogen receptor It 1s likely that
these effects at the cellular level are also under genetic
control, because the hemostatic system of some women
appears to be more sensttive to the effect of estrogens than
that of other women '° It 1s also unclear how estrogens and
progestins nteract in their effect on thrombosis, for instance,
in the hugher risk ot oral contraceptives containing a third-
generation progestin It appears that estrogens are prothrom-
botic rather than proatherogenic, which explains the absence
of an mcreased risk 1 former users

Other Hormones
Selective estrogen receptor modulators, such as tamoxifen
and raloxifene, have antiestrogenic effects on breast and
endometrial tissue and are used 1n the treatment and preven-
tion of breast cancer However, these drugs have estrogenic
effects on blood clotting A placebo-controlled tr1al of tamox-
ifen 1n nearly 14 000 women with an increased risk of breast
cancer showed increased risks of 1schemic stroke (relative
risk 1 6), of pulmonary embolism (relatrve risk 3 0), and of
deep vein thrombosis (relative risk 1 6) > Another placebo-
controlled tnal with tamoxifen 1n hysterectomzed women
also showed an 1mcreased risk of venous thrombosis, wclud-
ing superficial thrombophlebitis 152 In a randomized trial of
breast cancer prevention, raloxifene increased the nisk of
venous thrombosis 3-fold 15* In a case-control study
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of tamoxifen use for breast cancer treatment, 1t was shown to
mcrease venous thrombotic risk 7-fold '* These studies
convincingly show that currently used selective estrogen
receptor modulators ncrease the risk of thrombosis

Clinical Implications

Although many aspects of the thrombotic risks associated
with female hormones are only just emerging, some clinical
mmplications seem evident Furst, 1 the choice of contracep-
tion, a personal history of thrombosis needs to be taken mnto
account The nisk of thrombotic disease can be himited by
considering other types of contraception 1n women with a
personal history of thrombosis, a family history of thrombo-
s1s, gross obesity, and major cardiovascular risk factors A
contraceptive with 30 ug ethinyl estradiol should be the first
choice, but there 1s little information that would favor the use
of oral contraceptives with a lower dose of estrogen Oral
contraceptives containing third-generation progestogens, ie,
desogestrel or gestodene, should be avoided because of the
mcreased risk of venous thrombosis Especially in smokers,
oral contraceptives should not be continued beyond the 35th
year of age because of the increased risk of arterial disease
Indiscriminate screening for prothrombotic mutations before
the prescription of oral contraceptives 1s unlikely to be cost
effective or even to have a positive risk-benefit balance 155156
It 1s currently unclear whether screening in the presence of a
positive family history should be preferred over alternative
contraception 1n all those women.

The best currently available data for postmenopausal hor-
mone replacement do not support a cardiovascular benefit.
The route of admnistration (oral or transdermal) does not
matenially affect the risk of side effects Therefore, hormonal
replacement therapy should not be prescribed for the preven-
tion of cardiovascular disease, and short-term prescription for
relief of menopausal symptoms should be the mamn ndica-
tion A recent statement from the American Heart Association
also urges caution 1n the prescription of postmenopausal
hormones 57 Hormone replacement should be avoided in
women with a personal or famuly history of venous
thrombosis
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