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N the early 1960s, shortly after the introduction
of oral contraceptives, the first casc reports ap-
peared describing venous thrombosis and pulmo-
nary emboli in women using this method of birth
coatrol. Larer, myocardial infarction and stroke were
also found 1o be associated with the use of oral con-
traceptives. These observations led to numerous cp-
idemiologic and clinical studies of oral-contraceptive
pills and thrombosis and subscquently to the devel-
opment of new oral contraccptives with a lower es-
trogen content, These lower-cstrogen contraceptives
were considered safer: changes in hemostatic factors
remained small, inconsistent in direction, and mostly
within the normal range.! ¢
Recent studies have challenged the concepr thar
reducing the dose of estrogen in oral contraceprives
climinates the risk of venous thrombasis. These stud-
ies have included cpidemiologic data suggesting that
ccruain progestins may increase the risk of thrombosis
associated with low-cstrogen preparations, new find-
ings regarding individual genetic suscepribilities to the
thrombogenic cffect of oral contraccptives, and new
insights into the hemostatic changes that predisposc
wornen 1o thrombosis. These advances have consc-
quences with respect to the development of new con-
traceptives and tailoring of the prescription of cur-
rently available preparations.
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Arterial thrombosis is also a complication of oral-
contraceptive therapy, but the risk factors for this
condicion differ from thosc for venous thrombosis.
For example, smoking increases the risk of myocar-
dial infarction associated with the use of oral contra-
ceptives,*4 but it has no marerial cffect on the risk of
venous thrombosis in users of oral contraccpuives.”®
In contrast, several prothrombotic genctic defects arc
strong risk factors for venous thrombosis and increase
the risk associated with the use of oral contraceprives,
but most arc Likely to be only weak risk factors for my-
ocardial infarction or stroke. This review will focus on
recent developments in our understanding of venous
thrombosis as a side cffect of oral-contraceptive use.

RISKS ASSOCIATED WITH LOW-DOSE
ORAL CONTRACEPTIVES

In 1981, Stadel estimated that the risk of venous
thrombosis was increased by a factor of four in users
of oral contraceptives.® This cstimate reflected the usc
of the oral contraceptives available in the 1970s, which
were predominantly “high-dose” (estrogen ¢ontent,
50 ug or more of ethinylestradiol). Ar that ume, litde
was known about the effect of lowering the dose of
cthinylestradiol below 50 ug.

Primarily on the basis of studies involving the usc
of “low-dosc™ oral contraceptives (30 to 40 ug of
cthinylestradiol), an expert committee of the World
Hcalth Organization concluded in 1998 that current
uscrs of oral contraceprives have a risk of venous
thrombosis that is three to six times that of non-
users.!® The highest risk occurred during the first year
of use, and an increased risk persisted until, but not
beyond, the discontinuation of the contraceprives.
A recent review of studies involving healthy young
women withour risk factorsi! also reported that the
risk of venous thrombosis increased by a factor of 3 o
6; onc study estimated an increase in risk by a factor
of L1 (Table 1).'2%¢ The absolute risk, however, rc-
mains low. A basc-line risk of less than 1 per 10,000
person-ycars is incrcased t 3 to 4 per 10,000 per-
son-years during the time when oral contraceptives
arc being used 8831

One issue of concern regarding the methods uscd
in studices of the risk of venous thrombosis with oral
contraceptives is the possibility of diagnostic-suspi-
cion and referral bias. [n other words, the awareness by
the physician that a paticnt with calf pain or swelling
is raking oral contraceptives might increase the like-
lihood that the patient will be cvaluated for decp-vein
thrombosis'? and might lcad to an overestimation of
the risk poscd by oral contraceptives. The finding in
carly studics that the risks associated with oral con-
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TasLe 1. CURRENT BesT EVIDENCE OF THE RIsK OF VENOUS THROMBOSIS AMONG APFARENTLY HEALTHY USERS OF AVAILABLE
Low-DostE COMBINED ORraL CONTRACEPTIVES.®

Years AdGE  Stupv NO. W Wiom VEnous THROMBO SIS Retanve Risk
Swov ciuptp Range  Desn Events DEvVELOrED 195% Ci)
ye
Helmpich cc abl 1976-1983 18~49 Casc— Nonhaal decp weoous thromboembolism 5 11.0 (3.7-32.0¢
control  and pulmonary cmbolism
Veszey ot al.t? 1968-1985 25-56 Cohort Farl and nonfata) superficial venous 3 3.3(0.9-114)
thrombophlcbids, dcep venous throm-
bocmbolism, and pulmonary embolism
World Heaich 1989-1993 15-49 Cazc- Nonfiral decp venous thrombocmbolism 132 from Eucope, <35 yv old 4.3(29-65)
Organization't control  and pulmonary embolism 42 from Europe, »35 yr old 3.9 (2.3-6.6)
93 from devcloping country, <3Syrold 3.2 (2.3-4.5)
28 from devcloping counury, 35 yrold 2.5 (1.5-4 3)
Jick et al.t 1991-199¢ <40 Cohort Nonfatal decp venous thrombocmbolism 75 6.1 (25-15.1)
and puimonary embolium
Lewis ct at0 1993-1995 1644 Cac= Fatal and nonfital deep venous thrombo- 334 4,4 (3.4-58)

control

cmbolism and pulmonary embolism

—

*Adapred feom Hannaford and Owen-Smith! CI denotes confidence interval,

traceptives were similar regardiess of whether the di-
agnosis of venous thrombosis was certain or uncerrain
suggested that such a bias was not the ecxplanation
for the observed risks.18.41°

More recently, two studics addressed this issue by
focusing on women who were referred to testing fa-
cilitics for clinically suspected dcep-vein thrombo-
sis, 202! A casc was defined as an objectvely confirmed
diagnosis of venous thrombosis, and controls were
women with similar cause for clinical suspicion who
proved not to have venous thrombosis. Informadon
about the usc of oral contraceptives was obrained be-
fore diagnostic testing was conducted. The rclative
risk of confirmed venous thrombosis associated with
oral contraceptives was 6.4 (95 percent confidence in-
terval, 1.2 to 34.3) in the smaller study?®and 3.9 (95
percent confidence interval, 2.6 to 5.7) in the larger
study.?' These results confirm the existence of an in-
creascd risk associated with the use of modern oral
contraceptives that cannot be explained by surveil-
lance bias.

THE EFFECT OF PROGESTINS
IN COMBINED PREPARATIONS

Betore 1995, the progestin component of oral
contraceptves was not gencrally thought to contrib-
ute to the risk of thrombosis. However, more recent
dara showing a higher risk of venous thrombosis with
third-generation progestins (desogestrel and gesto-
dene) than with sccond-gencration progestins (e.g.,
levonorgestrel and norgestrel) have challenged this
view.15.22% Whereas the beneficial cffects of third-
generation progestins on the levels of high-density
lipoprotein cholesterol had suggested that they might
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lower the risk of arterial thrombosis, studies demon-
strated a relauve risk of venous thrombosis in users
of thesc oral contraceptives thar was six to nine times
that in nonusers.22-4

Of 16 original studics addressing the risk of third-
generation as compared with sccond-generation oral
conmracepuves, 3 found no diffcrence berween the two
types of contraceptives?s?” and all the others found
higher risks assoaiated with the use of third-gencra-
ton preparations, with estimates of risk ranging from
1.4 ro 4 times as high as that associated with second-
gcneration preparations.!$21242835 In a prospective
study involving a pharmacy data base in the Nether-
lands, the absolute risk associated with third-gener-
ation contraceprtives approached 1 per 1000 new users
per year during the first year of use.3? This finding is
consistent with those of earlier studies that also found
higher risks among first-time users.15.22.23.3¢

Findings of an increased risk with third-genera-
tion contraceptives led to a protracred debate abour
possible bias and confounding.¢'$5747 Some suggcest-
cd that oral contraceptives were being differentially
prescribed on the basis of the paticnt’s underlying risk
factors,¢ bur the appropriate stratification for risk fac-
tors such as obesity and age did nort climinare the dif-
ference in risk berween third-generation and second-
generation contraceptives.$# The possibility that the
findings were due o sclecrive “attrition of suscepti-
bles™1641 was addressed by the confirmation of the
findings in a secparatc analysis of the first year of
use.53696 Reanalyses according to the duration of use
were suggested, 43 but they failed to reverse the find-
ings convincingly.$49+6 Taking into account these and
other methodologic considerations, independent ex-
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perts who werc not involved in the original studies
concluded that bias and confounding could not ex-
plain the consistent ¢pidemiologic findings of an in-
creased risk.2044-4¢ Recent package inscrts for third-
generation oral contraceptives used in the United
States and the United Kingdom cxplain that they are
associatcd with a higher risk of venous thrombosis
than are other oral contraceptives.

The epidemiologic evidence that some oral conrra-
ceptives arc morc thrombogenic than others led to the
elucidation of the hemostatic mechanisms that may
underlie the association between oral contraceptives
and venous thrombosis.

SUSCEPTIBILITY TO PROTHROMBOTIC
STATES

Hereditary Resistance to Activated Protein C
and the Factor V Lelden Mutation

In 1993, Dahlbick cr al. described 2 newly recog-
nized heredivary prothrombotic condition®s: the di-
minishcd anticoagulant response, or resistance, to ac-
tivated protcin C. The activated protein C system is
on¢ of the hemostatic checks and balances chat in-
hibit coagulation. Dahlbick et al. described persons
from famulies with multiple episodes of venous throm-
bosis who had normal lewels of protcin C, but in
whom activated protein C did not have its cxpeeted
anticoagulant cffect. One year later, the molccular
basis was identificd as a mutation in coagulation fac-
tor V (the substitution of adenine for guanine at nu-
clcotide 1691) ar ane of the sites where activated pro-
tein C cxerts its inactivating cffect by cleaving factor
V.5® The murant factor is commonly rcferred to as
factor V Leiden. Its prevalence is about 5 percent in
white persons, with some gcographic variation, but
it is virtually absent in Asian and African popula-
tions.5'$2 The presence of factor V Leiden increascs
the risk of venous thrombosis by a factor of 4 to 10
in heterozygotes and by a factor of 50 to 100 in ho-
mOZygotes.s?

It is now recognized that factor V Leiden greatly
increases the risk of venous thrombosis associated with
oral-contraceptive usc (Fig. 1).8 As compared with the
basc-line risk for women who do nort use oral con-
traccptives and do not carry factor V Leidcn, the risk
is increased by a factor of 4 in those who use oral
contraccptives but do not carry factor V Leiden, by
a factor of 7 in carriers of the factor V mutation who
do not use oral contraceprives, and by a factor of 35
in women who carry the murtation and also use oral
contraceptives. This suscepribility has been confirmed
in other studies?*34 and is ¢ven higher in the few wom-
cn who are homozygous for this mutation.s?

Other Hereditary Prothrombotic Defects

The prevalence of previously recognized prothrom-
botic defects — deficiencics of protein C, protein' S,
and antithrombin — is much lower than thart of fac-

tor V Leiden; their combined prevalence is less than
1 to 2 percent.556 Their rarity makes it difficult o
conduct extensive studies of the interaction berween
these defects and the use of aral contraceptives. Nev-
crtheless, multiple case reports and studices in large
families indicate that the risk is pardcularly high in
young women with these defects who begin to usc
oral contraccptives.S”%? Another recently identified
genctic defect, a mutation in the prothrombin genc
(the substitution of adenine for guanine at nucleo-
tide 20210), is a moderate risk factor for thrombosis;
its prevalence among white persons is approximately
2 to 4 percent,*®¢! and it has also been shown to in-
crease the risk of venous thrombosis associated with
the use of oral contraceprives,?’

Women who have a prothrombotic defect have
oral-contracepuve ~associated venons thrombosis not
only morc often, bur also sooner: their risk of venous
thrombosis in the first ycar of use is more than 10
times that in later years.®2 Thus, the development of
venous thrombosis in the first year of use may be a
warning that 2 woman has a hereditary risk facror for
venous thrombosis.s?

Prothrombotic Conditions of Uncertaln Heredity

High levels of factor VIII are linked to blood
groups other than O$34¢ which accounts in part for
the observation that having a blood group other
than O increases the risk of venous thrombosis by a
facror of abour 1.6 in general, and by a factor of 3.3
among users of oral contraceptives.$§ However, some
dara have suggested that the effects of high levels of
factor VIII and the use of oral contraceptives are
merely additive.5

A rccent study of carricrs of factor V Leiden dem-
onstratcd that women with blood groups other than
O were four times as likely to have venous thrombo-
sis than thosc with blood group O. This increased
risk was greater than previous general estimates de-
rived from srudies in unselected patients and points
1o a possible interaction.s?

MECHANISMS OF VENOUS THROMBOSIS
INDUCED BY ORAL CONTRACEPTIVES

Unutil recently, it was uncereain whether the usc of
low-dose oral contraceptives disturbed the hemostatic
balance.! * Porential prothrombotic cffects included
increases in the levels of coagulant factors and de-
creascs in the levels of the andicoagulant proteins an-
tithrombin and protcin S. However, these changes
were believed to be at least partially counterbalanced
by such antithcombotic effects as increases in the lev-
els of other anticoagulant proteins and increased fibri-
nolysis. Furthermore, the levels of coagulation factors
rypically remained within the normal range during
oral-contraceptive usc.!*

New studics of the effects of second-gencration
and third-generation oral contraceptives on the pro-
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Figurs 1. Cases of Deep-Vein Thrombasis per 10,000 Person-
Years, According 10 the Use of Oral Contraceptives and the
Presaence of Factor V Laiden.

coagulant, anticoagulant, and fibrinolytic pathways,
in contrast, indicatc thar oral contraceptives have a
net prothrombotic effect. Quanzitatively, the effecr is
greater with preparations that confer a higher risk of
thrombosis. The hemostatic factors involved in this
process are shown in Figure 2,68

Procongulant Effects

A recent randomized, crossover study®® confirmed
that therc arc increases in the levels of prothrombin,
factor VII, facror VIII, factor X, fibrinogen, and
prothrombin fragment 1 +2 and decrecascs in the lev-
cls of factor V during the use of oral contraccptives,
The increase in prothrombin and factor VII and the
decrease in factor V were significantly more pro-
nounced with the use of third-generation oral con-
traceptives (those containing desogestrel) than with
the usc of second-generarion oral contraceptives con-
taining levonorgestrel. It is now recognized that mod-
cratcly increased levels of prothrombin®® and facror
VIII83¢+ are associared with an increased risk of venous
thrombosis. Since factor V may exhibit anticoagu-
lant acrivity because of its ability 1o act as a2 cofactor
in the inactivation of activated factor VIII that is me-
diared by acrivated protcin C,707! a decrease in the
level of factor V may contribute to the thrombotic
side cffects of oral contraceptives.

Anticoagulant Effects

Oral contraccptives have profound effects on the
anticoagulant system. Between 1994 and 1997 there

were several reports that acquired resistance to acti-
vared protein C develops in women who use oral con-
traceptives, Like carriers of factor V Leiden (who have
heredirary resistance to activared prowcin C), these
women become less sensitive to the anricoagulant ac-
tion of activated protein C.”*?¢ Furthermorc, third-
generanon oral contraceptives cause more pronounced
resistance than do second-generation oral contra-
ccptives.’¢78 The clinical relevance of acquired resist-
ance 10 activated protcin C during the usc of oral
contraceptives is evidenced by the observation that
the levels of resistance reported among users of oral
contraceptives, carricrs of factor V Leiden, and herer-
ozygous carriers of factor V Leiden who use oral con-
waceptives corrclate with the relative risks of venous
thrombaosis that have been found in cpidemiologic
studies to be associated with these conditions,”7?
Since resistance to acdvated protein C, even in the ab-
sence of factor V Leiden, is an independent risk fac-
tor for venous thrombosis,3%8! thesc observations sup-
port the theory that acquired resistance to activated
protein C contributes to the increased risk of throm-
bosis in uscrs of oral contraceptives. The molecular
basis of acquired resistance to activated protein C dur-
ing the use of oral contraceptives is unknown. De-
creased levels of plasma provein S, the cofactor of acti-
vated protein C (the levels of which were significantly
lower in users of desogestrel®?), only partially explain
the resistance to activated protein C found in users of
oral contraceptives.

Fibrinolytic Effacts

Changes in fibrinolytic variables (plasminogen, ts-
suc plasminogen activaror, plasminogen-activator in-
hibitor type 1, and plasmin—antiplasmin complexes)
with the usc of oral contraceptives suggest thar fibri-
nolytic actvity is increased A4483 Tt is not known wheth-
er enhanced fibrinolyric activity during oral-contra-
ceptive use has clinical implications, since changes in
the fibrinolytc system have not been demonstrated
to affect the risk of venous thrombosis. One antifi-
brinolytic mechanism involves thrombin-activarable
fibrinolysis inhibitor (TAFI), which, when activated,
inhibits fibrinolysis by removing from fibrin the lysinc
residucs that arc cssential for the binding and activa-
ton of plasminogen.t8 Elevated levels of TAFI are a
risk factor for venous thrombosis.® An assay for clot
lysis that probes the activity of both the fibrinolytic
system and the TAFI-dependent antfibrinolytic path-
way demonstrated thar the overall clot-lysis time re-
maincd unchanged during oral-contraceprive use *?
This finding suggests that in the users of oral con-
traceptives an enhanced down-regulation of fibrinol-
ysis by the TAFI system compensates for the increased
fibrinolyric porential. Levels of TAFI arc higher in
women raking contraccptives containing desogestrel
than in those taking contraccptives containing levo-
norgestrel, indicating a stronger down-regulation of
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Figure 2. Regulation of Blood Coagulation and Fibrinolysis.

Coagulation s initiated by a tissue factor (TF)~factor Vila compiex that can activate factor IX or factor X. At high tissue factor con-
centrations, factor X is activatad primarily by the TF-Vila complex, whersas at low tissus {acter concentrations the contrlbution of
the factor IXa-factor VIlla complex 10 the activation of factor X becomes more pronounced. Tissue factor~depandaent coagulation
is rapidly inhibited by tissus factor-pathway inhibitor (TFPI). Coagulation is maintained through the activation by thrombin of factor
Xl. Through the intrinsic tenase complex (factors (Xa and Vifia} and the prothrombinase complex (factors Xa and Va), the additions!
thrombin required to down-regulate fibrinolysis is generatsd by the activation of thrombin-activatable fibrinolysis inhibitor (TAF).
Activatad TAF| down-regulates fibrinolysis by ramoving fram partially degraded fibrin C-terminal lysine residues that are involved
in the binding and activation of plasminogen. The coagulation system is ragulated by the protein C pathway. Thrombin activates
protein C in the presence of thrombomodulin. Togather with protein S, activated protein C (APC) is capable of inactivating factors
Va and Yllis, which rosults in a down-regulation of thrombin gensration and consequently in 8n up-ragulation of the fibrinolytic
system. The activity of thrombin is controlled by the inhibitor antithrombin. The solid arrows indicate activation and the broken
arrows inhibition. To improve the clarity of the figure, most zymogens and procoagulant surfacas are not depicted. Modified from
Bouma et al.®with the parmission of the publisher.

fibrinolysis with the former type of contraceprive.83
The increased TAFI-dependent inhibition of fibri-
nolysis most likely results from both elevated levels
of TAF( and cnhanced formation of thrombin (the
activator of TAFL),

Overall Hemostatic Effect

The tnerease in procoagulant effects, the decrease
in anticoagulant effects, and the equivocal effects on
fibrinolysis (with increases in the activity of the an-
tifibrinolvtic system) indicate thar oral conuraceptives
bave a net prothrombortic cffect. Significant differ-
cnces berween users of oral contraceptives that con-
tain levonorgestrel and users of thosc thar conrain
desogestrel in the plasma levels of prothrombin, fac-

N Engl ] Mcd, Vol. 344, No 20 -
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tor V, facror V11, and protein S and in susceptibility to
the anticoagulant action of activated protein C may
explain the higher risk of venous thrombosis observed
in uscrs of third-gencration oral contraceptives. The

. more pronounced hemostatic changes associated with
third-generation oral contraceptives might be relat-
ed o their increased estrogenic profile, which might
also cause the moderate increase in the level of high-

| deasity lipoprotein cholestero] that has been obscrved
in women using these contraceptives.®”

CONCLUSIONS

" Hormonal contraception is used by more than
100 million women worldwide.'® The number of ex-
| cess dcaths from cardiovascular discase (venous and
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arterial combined) among young, low-risk users —
nonsmoking women bertween 20 and 24 years of age
— ranges from 2 to 6 per million per yecar world-
wide, 88 depending on the region of the world, the
underlying cardiovascular risk, and the extent of the
screening for risk factors that is performed before
the conwaccpuives arc prescribed Whereas the risk
of venous thrombosis 1s more important for younger
uscrs, the risk of arterial thrombosis becomes more
important at older ages. Among older smokers who
usc oral contraccptives, the number of cxcess deaths
is estimated to vary from 100 to slightly more¢ than
200 per mullion per year 8

The reduction of the dose of estrogen has had a
limited effect on reducing the risk of venous throm-
bosis. Third-gencrauon progesuns in combinaton
preparations increase the extent ot adverse hemostatic
changes and the associated risk of thrombosis and thus
should not be the first choice for new users. 3437047
The ability to prescribe prudently by withholding oral
,contraceptives from women with known risk factors
is imired by the absence, in the majority of cases, of
chinically recognizable risk factors for venous throm-
bosis. An investigation 1n New Zcaland of a series of
deaths duc to pulmonary emboli suggested that 1n
most cases physicians could not have foreseen the
sk &

In contrast, prudent prescribing can help prevent
arterial thrombosis, almost all women who have a
myocardial {nfarcton during the usc of oral contracep-
tives are older and cither smoke or have other risk
factors for arterial discase ~— 1n parucular, hyperren-
sion.> The avordance of the use of oral contracep-
tives by such women may underhe the reduction in
the rates of arterial thrombosis reparted 1n recent
studies tn industrialized countrics.5688 The beneficial
cffect that third-generaton contraceptives theoret-
cally have on the hipid profile has not translated into
a lower incidence of stroke or myocardial infarction
in large casc—control studies.905

To prevent venous thrombosis when preseribing
oral conrracepuves, physicians generally consider a per-
sonal history of venous thrombosis to be an absolute
contraindication, although little 1s known abour the
risk of recurrence during the use of oral contracep-
tives. The only existing cvidence 1s indirect; venous
thromboric discasc that occurred during the use of
oral contraceptives was less hikely o recur when the
contraceptines were stopped % Contraceptives con-
raining low doses of progestn alone (first-generation
or sccond-gencranon) are assoctated with a lower nisk
of venous thrombosis than are combined prepara-
uonsi 9 however, the risk among women with a hus-
tory of thrombosis is unknown

Gross obesity is a recognized risk factor for venous
thrombaosis, but it is unknown whether it increases
the risk associated with the use of oral contraceprives,
and thrombosis s rare even among obese users. Obe-
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sity 15 thercfore not considered a contraindication to
the use of oral conmacepuves. Superficial varicose vens
that arc not the conscquence of a previous venous
thrombosis arc not, by themselves, risk factors for
deep venous thrombosis ** A famuly history of venous
thrombosis may cause concern, although the sensi-
tivity of a family history as a marker for identifying
persons at hugh risk remains unclear. A personal his-
tory of supcrficial thrombophlebitis might also sug-
gest a hercditary tisk facror, espeaally if it is coupled
with a family history of the disorder.

The suscepribulity to venous thrombosis conferred
by factor V Leiden and other prothrombotic muta-
tions has led to questions about the value of screcning
for these murations beforc oral contracepuves are
prescribed. In the absence of a clear family history
of venous thrombosis, there is litte justification to
screen for prothrombotic murations. More than half
a million women would necd 10 be screened for fac-
tor V Leiden to avoid a single death from pulmonary
cmbolus, since only 5 percent of women are carriers
and the morrtality associated with venous thrombosis
in young women is low % If all the costs associated
with the oeaument of all occurrences of venous throm-
bosis — including the post-thrombouc syndrome that
occurs in up to one third of patients® — were con-
sidered, and if the cost of screening became very low
(less than about $9), screening might be ranonalized
on economic grounds.®” Such cost-bencfit calcula-
uoas, however, might be too general to be of usc,
since the risk of carrying the factor V Leiden muta-
tion vartes according to the prescnce or abscnce of 2
famuly history of thrombosis — presumably because
of concomitant genctic or cnvironmental risk factors.?
Also, denying oral contraceptives to women who test
positive for factor V Leiden would leave at least 5 per-
cent of young women without access to the most
cfficacious form of contraception Morcover, the im-
plications of a prothrombotic genetic defect in 2 wom-
an without a history of thrombosis ar¢ unclear, and
awareness of the presence of the defect has dannr-
ing psychosocial, medical, and legal conscquences (n
rerms of insurance, in parncular) Finally, the absence
of a recognized biochemical or genctic defect does
not climinate the possibility of thrombosis. Even in
the absence of one of the defects that are currently
known to be relevant, a srong famuly hustory of venous
thrombosis warranty caution about the use of oral
contraceptives, purcly on clinical grounds In the ab-
sence of decisive data regarding the risks and benefits
of genetic screceming before prescribing oral contra-
cepuves, either in the general populauon or in high-
risk famihies, deasions regarding screening and pre-
scribing should be based on chnical judgment that
takes into account cach woman's famuly history and
risk factors.%

The past five years have yiclded key advances in
understanding the cpidemiology and the hemostaric
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mecharusms of the risk of venous thrombosis associ-
atcd with the use of oral contraceptives. An increased
understanding of individual suscepubilicy to the he-
mostatic changes induced by oral contraceptives and
of markers of the risk of thrombosis should lead to
the development of preparations that arc cven safer.
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