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Introductio n n 

Thee term thrombophilia was introduced by Egeberg in 1965 to describe a ten-
dencyy to venous thrombosis in a Norwegian family that was subsequently 
shownn to have antithrombin deficiency'. Since then, the definition of throm-
bophiliaa has been broadened to include any disorder associated with an in-
creasedd tendency to venous thromboembolism, either inherited or acquired. 

Thrombophiliaa is usually diagnosed on clinical grounds in patients who 
presentt with one or more of the features that are listed in Table 1. Of these, 
thee most important are thrombosis at a young age (although a first thrombo-
embolicc event later in life can be a manifestation of thrombophilia) , recurrent 
thrombosis,, a family history of thrombosis, and thrombosis in an unusual site. 
Carrierss of some inherited thrombophilic defects are prone to other throm-
boticc complications such as vitamin K antagonists-induced skin necrosis and 
neonatall  purpura fulminans (both rare). In addition women with certain in-
heritedd thrombophilic abnormalities have an increased risk of pregnancy loss, 
pre-eclampsiaa and the HELLP syndrome, while some acquired thrombophilic 
conditionss are also associated with recurrent pregnancy loss. The spectrum of 
clinicall  manifestations of thrombophilia can range from a mild to moderate 
increasedd tendency to venous thrombosis, which is easily controlled by anti-
coagulantt therapy, to progressive and intractable venous thromboembolism 
thatt is resistant to all forms of anticoagulant therapy. Fortunately, the former 
manifestationss of thrombophilia are much more common than the latter. 

InIn last decade a number of new and relatively common genetic abnor-
malitiess that are associated with venous thromboembolism have been recog-
nized. . 

TableTable 1 Clinical manifestations of thrombophilia 

Venouss thromboembolism at a young age 

Recurrentt venous thromboembolism 

Familyy history of venous thromboembolism (inherited thrombophilic defects) 

Thrombosiss in an unusual site (cerebral sinuses, mesenterial, portal) 

Recurrentt fetal loss 

Preecclampsia,, HELLP-syndrome 

Vitaminn K antagonists-induced skin necrosis (protein C and protein S deficiency, prothrombin 

20210AA mutation) 

Neonatall  purpura fulminans (homozygous protein C deficiency) 

Heparinn resistance (severe antithrombin deficiency) 
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Inherite dd and acquired conditions associated wit h venous thromboem-
bolism m 

Thee inherited abnormalities known to be associated with an increased ten-
dencyy to venous thromboembolism are deficiencies of antithrombin, protein 
C,, and protein S, resistance to activated protein C (which is most often caused 
byy a point mutation in the gene of factor V [factor V Leiden, FV:Q506 or factor 
VV 1691G1), and a point mutation in the prothrombin gene (prothrombin 
20210A)) (Table 2). Mild hyperhomocysteinemia has also been recognized as a 
causee of both venous thromboembolism and atherosclerosis. Although mild 
hyperhomocysteinemiaa often occurs within families, thus far no direct asso-
ciationn between venous thromboembolism and specific mutations that cause 
hyperhomocysteinemiaa has been reported. Elevated levels of coagulation 
factorr VII I have also been associated with an increased risk of venous throm-
boembolism.. Although the cause of the elevation in factor VII I is unclear, it 
appearss that factor VII I levels are in part determined genetically. 

Acquiredd disorders thrombophilic disorders include: antiphospholipid anti-
bodiess (lupus anticoagulant and anticardiolipin antibodies) and cancer. Other 
causess of acquired thrombophilia are heparin-induced thrombocytopenia 
(HIT),, Behcet's disease and active inflammatory bowel disease. In addition, 
previouss venous thrombosis is a risk factor for recurrent thrombosis. In this 
revieww we have not included reversible or potentially avoidable causes, such 
ass surgery, immobilisation, pregnancy, or the use of oral contraceptives or 
hormonee replacement therapy, in our definition of acquired thrombophilia. 

Tablee 2 lists all abnormalities that have been reported to be associated 
withh venous thromboembolism, but for which the evidence is equivocal, in 
somee cases because: 1) only small numbers of subjects have been studied, 
(forr example plasminogen deficiency, increased levels of histidin-rich glyco-
protein,, and decreased fibrinolysis due to either decreased tissue plasminogen 
activatorr release or increased plasminogen activator inhibitors2, inflammatory 
bowell  disease, or Behcet disease); 2) because the data are conflicting (factor 
XIII  deficiency3,4), or 3) because the potential cause is currently under investi-
gationn or are awaiting confirmation by larger studies (thrombomodulin muta-
tions56). . 
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TableTable 2 Causes of thrombophilia 

Inheritedd (or partially familial) Acquired condit ions associated with venous 

causess of thrombophil ia thromboembol ism 

ProvenProven association Proven association 

Antithrombinn deficiency Antiphospholipid antibodies (lupus anticoagulant) 

Proteinn C deficiency Malignancy 

Proteinn S deficiency Heparin-induced thrombocytopenia (HIT) 

Factorr V Leiden (APC resistance) 

Hyperhomocysteinemia a 

Prothrombinn 20210A mutation 

Elevatedd factor VII I levels (etiology to be 

determined) ) 

Dysfibrinogenemiaa (rare) 

AssociationAssociation not proven or under investigation Association not proven or under investigation 

Plasminogenn deficiency Active inflammatory bowel disease 

Increasedd histidin-rich glycoprotein Behcet's disease 

Decreasedd fibrinolysis (decreased tissue 

plasminogenn activator release or increased 

plasminogenn activator inhibitors) 

Thrombomodulinn mutations 

Factorr XII deficiency 

Prevalencee of thrombophili a 

Currently,, more than half of the patients with clinical features of thrombo-
philiaa have a detectable disorder. The reported prevalence of thrombophilia 
variess among different populations of patients with venous thromboembolism; 
itt is lowest in unselected populations of consecutive patients with docu-
mentedd venous thromboembolism and highest when patients are referred to 
specializedd laboratories for screening studies because of a suggestive personal 
orr familial history of thrombophilia (Tables 3 and 4). Furthermore, the re-
portedd prevalence of the factor V Leiden and the prothrombin 20210A muta-
tionn varies in its geographical distribution. The reported prevalence of protein 
CC and S deficiency can be influenced by the different laboratory definitions 
used,, whereas the reported prevalence of hyperhomocystenemia by the dif-
ferentt testing conditions used (fasting only or post-methionine-loading). 

Thee prevalence of protein C and antithrombin deficiency in the general 
populationn has been studied by mass screening of blood donors7'9. The re-
portedd prevalence of protein C deficiency was between 1:200 and 1:500 and 
off  antithrombin deficiency was between 1:200 and 1:400. The prevalence of 
thee factor V Leiden mutation varies considerably world-wide and is found to 
bee between 2:100 and 7:100 in European populations, but much lower in 
Asians,, native Americans and Africans'011. The same applies for the prothrom-
binn mutation, the prevalence of which varies between 2:100 and 3:100 in 
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Europeann populations, but is much lower in individuals of Asian or African 
descent1213. . 

TableTable 3 Prevalence of thrombophilia in consecutive patients with a 
historyy of thrombosis 
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TableTable 4 Prevalence of inherited thrombophilic defects in selected patients 
withh a history of thrombosis 
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Establishingg a tru e association between a laboratory abnormalit y and 
thrombophili a a 

Venouss thrombosis is a common disorder and therefore, associations with 
otherr conditions, both rare and common, are seen in clinical practice. Many of 
thee observed associations occur by chance. Some, however, are true associa-
tionss that may be causal (ie, predispose to thrombosis), may be a marker of 
hypercoagulability,, or may occur as a consequence of thrombosis. The likeli-
hoodd that a true association is causal is increased if there is biologic plausibil-
ityy (eg, evidence that the putative defect causes thrombosis in experimental 
animals)) and specificity (ie, the putative abnormality does not produce other 
nonthromboticc effects that in themselves could lead to thrombosis through 
otherr means (eg, bed rest or hypercoagulability). Causation is proved if cor-
rectionn of the defect (eg, antithrombin deficiency or protein C deficiency for 
venouss thrombosis) lowers the risk of thrombosis. The biologic and epide-
miologicc considerations for the association of the different inherited and ac-
quiredd thrombophilic defects with venous thromboembolism are summarized 
inn Table 5. Causal associations in which the hemostatic abnormality is respon-
siblee for or contributes to thrombosis are particularly important because cor-
rectionn of the abnormality has the potential to reverse the thrombotic risk (eg, 
inn antithrombin or protein C deficiency), albeit it may not be the treatment of 
choice. . 

AA true association between an inherited abnormality and venous thrombo-
embolismm is suggested by comparing the prevalence of thrombosis in the 
populationn of interest with an appropriately matched control group using 
eitherr family studies, case control studies, or prospective cohort studies. For 
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example,, to establish that an inherited abnormality is associated with venous 
thrombosis,, a cross-sectional survey of all family members with and without 
previouss thrombosis and with and without the defect could be carried out. To 
avoidd bias, the propositus should be excluded and all family members should 
bee evaluated for the presence of the laboratory abnormality and for a history 
off  venous thromboembolism with reliable diagnostic methods. Failure to con-
firmm the diagnosis of thromboembolism by objective tests would lead to an 
overestimationn of the prevalence of thrombosis, because more than 50% of 
patientss with clinical manifestations suggestive of venous thromboembolism 
doo not have the diagnosis confirmed by objective tests'1 ''\ Numerous studies 
havee assessed the relative risk of thrombosis in families with antithrombin, 
proteinn C, or protein S deficiency, or the factor V Leiden mutation21617. The 
earlierr studies in families with antithrombin, protein C, or protein S deficiency 
aree likely to have overestimated the incidence of venous thromboembolism, 
becausee diagnostic confirmation of thromboembolism was often lacking and 
thee diagnosis of previous episodes of venous thromboembolism was often 
madee with knowledge of the deficiency status. This contention is supported 
byy the lower absolute and relative risks for venous thromboembolism in carri-
erss of antithrombin, protein C and protein S deficiency found in more recent 
studies.. Only one preliminary family study is available for the prothrombin 
20210AA mutation18, while no family studies have been reported for hyperho-
mocysteinaemia.. However, several case-control studies, that used thrombosis-
freee population-based controls, have demonstrated an association between 
mildlyy elevated levels of homocysteine and venous thromboembolism1920. In 
addition,, a limited number of prospective cohort studies have now demon-
stratedd that the incidence of venous thromboembolism in (asymptomatic) car-
rierss of antithrombin, protein C, or protein S deficiency, as well as the factor V 
Leidenn mutation is higher than in the general population21"" . 

Establishingg a tru e association between a clinical condition and throm -
bophili a a 

Circulatingg antiphospholipid antibodies are associated with an increased inci-
dencee of venous thromboembolism in patients with systemic lupus erythe-
matosuss (SLE)25*26. However, the association between antiphospholipid anti-
bodiess and venous thromboembolism in patients who do not have SLE is less 
welll  established27, since it is based only three moderate-sized case-control 
studies28"30.. In one study, the association with the presence of anticardiolipin 
antibodiess was not statistically significant28, while in the other two, the pres-
encee of lupus anticoagulant or a high titer of anticardiolipin antibodies was 
associatedd with an increased risk of venous thromboembolism29'30. 

Thee relationship between malignancy and venous thrombosis is complex. 
Symptomaticc venous thromboembolism may be the presenting feature of an 
occultt cancer, while overt malignant disease is associated with an increased 
riskk of thrombosis. The relation between occult cancer and venous thrombosis 
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hass been investigated in several cohort studies31"37. In most studies of patients 
whoo had no evidence of malignancy at presentation, the risk of developing 
overtt malignancy within 6 to 12 months after an idiopathic thromboembolic 
eventt in was increased among patients with idiopathic thrombosis. In these 
studiess the comparative group had secondary (provoked) thrombosis or no 
thrombosis. . 

TableTable 5 Biologic and epidemiologic aspects of established disorders as-
sociatedd with venous thromboembolism 
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Clinicall  manifestations of thrombophili a 

Inherite dd thrombophili a 

DeficienciesDeficiencies of antithrombin, protein C, and protein S, the factor V Leiden 
mutationmutation and the prothrombin 20210A mutation 
Patientss heterozygous for a deficiency of antithrombin, protein C or protein S 
andd heterozygous carriers of the factor V Leiden mutation usually present with 
venouss thrombosis of the lower limb or pulmonary embolism. Less commonly 
theyy present with superficial thrombophlebitis or thrombosis at unusual sites, 
suchh as in the cerebral veins or sinuses or mesenterial veins. Approximately 
halff  of the thromboembolic episodes occur without a clinically obvious 
provocation.. Individuals who are heterozygous for the factor V Leiden or 
prothrombinn 20210A mutation have a lower tendency to venous thromboem-
bolismm than the other three familial anticoagulant deficiencies. 
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Inn general, antithrombin, protein C, and protein S deficiency and the factor V 
Leidenn mutation do not appear to be associated with an increased risk of arte-
riall  thrombosis38. There are, however some exceptions. Thus, some394Ucase 
seriess have reported an association with arterial thrombosis, especially in chil-
dren41^3,, while one case-control study among highly selected young women 
withh acute myocardial infarction showed an association between the factor V 
Leidenn mutation and the risk of myocardial infarction, especially when con-
comitantt risk factors, such as smoking, were also present44. The prothrombin 
mutationn has also been reported to be a weak risk factor for myocardial in-
farctionn in selected young patients4"14 . 

Homozygouss protein C and protein S deficiency are associated with neo-
natall  purpura fulminans, shortly after birth474*, and adult patients are prone to 
skinn necrosis, after the initiation of therapy with vitamin K antagonist s49,10. 
Skinn necrosis has also been reported in an individual with the prothrombin 
20210AA mutation'1. 

Womenn with antithrombin, protein C or protein S deficiency or heterozy-
gosityy for the factor V Leiden and probably also the prothrombin 20210A mu-
tationn have been reported to be at a moderately increased risk of fetal loss or 
off  premature birth. A plausible mechanism is placental thrombosis, leading to 
infarctionn and placental insufficiency52"'7; this hypothesis is further supported 
byy the observation that when both fetus and mother are carriers of factor V 
Leiden,, the relative risk of miscarriage is even higher56'*1. An association has 
alsoo been reported between the presence of the factor V Leiden mutation and 
severee preecclampsia or the HELLP syndrome59"* 1. 

HyperhomocysteinemHyperhomocysteinem ia 
Severee hyperhomocysteinemia or homocystinuria caused by either homozy-
gouss cystathionine-Js-synthase deficiency or, less frequenty, homozygous defi-
ciencyy of methylenetetrahydrofolate reductase, produces a clinical picture of 
skeletall  abnormalities (Marfan-like stature), ectopic lens, mental retardation 
andd severe premature arterial and venous thromboembolism6263. More re-
cently,, the results of several studies have shown that milder forms of hyper-
homocysteinemiaa are associated with both venous and arterial thromboembo-
lism19,2064^7.. The venous thromboembolic manifestations do not differ from 
thosee occurring in other thrombophilic defects. 

ElevatedElevated factor VIII levels 
Elevatedd levels of factor VII I (both clotting activity and antigen levels) are an 
independentt risk factor for venous thromboembolism68,69. Previous studies re-
portedd that increased factor VIII levels are also associated with an increased 
riskk of arterial cardiovascular disease70. 
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Acquiredd thrombophili c conditions 

AntiphospholipidAntiphospholipid antibody syndrome 
Thee thrombotic manifestations of the antiphospholipid antibody syndrome are 
variedd and range from venous thrombosis of the lower limbs and pulmonary 
embolismm to thrombosis at unusual sites71". The antiphospholipid antibody 
syndromee is also associated with an increased risk of arterial thrombosis, in-
cludingg stroke at a young age71,73"76 and retinal vascular occlusion777". 

Womenn with antiphospholipid antibodies have an increased risk of ad-
versee pregnancy outcomes, such as recurrent fetal loss7'^2. 

Cancer Cancer 
Patientss with cancer are not only at risk for venous thrombosis of the lower 
extremitiess or pulmonary embolism, but can also develop unusual forms of 
thrombosis,, including migratory superficial thrombophlebitis, nonbacterial 
thromboticc endocarditis, and thrombosis in unusual sites, including renal 
veins,, inferior vena cava, portal vein, and hepatic veins. The malignancies 
mostt commonly associated with thrombosis are: pancreatic, ovarian, lung, and 
mucin-secretingg gastrointestinal carcinoma. Venous thrombosis in cancer pa-
tientss can be resistant to treatment with vitamin K antagonists and less often 
too high dose heparin therapy. 

HeparinHeparin induced thrombocytopenia 
Heparinn induced thrombocytopenia is caused by antibodies (usually IgG) di-
rectedd against platelet constituents (usually platelet factor 4) complexed with 
heparinn or other sulfated oligosaccharides. The antibodies usually become 
detectablee 5 to 15 days after exposure to heparin. The thrombotic events in 
patientss with heparin induced thrombocytopenia are usually venous (venous 
thrombosiss of the lower extremities and pulmonary embolism); less often they 
aree arterial thrombosis, including cerebral and myocardial infarction and arte-
riall  ischemia of the lower limbs83. 

Riskk of a firs t and recurrent thromboembolic event in different throm -
bophili cc disorders 

Thee relative risk of thrombosis varies among patients with thrombophilia , 
whilee the absolute risk per unit time (incidence) varies with the subject's age 
andd is influenced by associated clinical circumstances (e.g pregnancy, post-
operativee state). Knowledge of both the absolute risk of venous thromboem-
bolismm in the untreated patient and the risk of bleeding with anticoagulants is 
requiredd to make rational management decisions with respect to preventive 
strategies.. This section will review the following: the absolute incidence of a 
firstt venous thromboembolic event for different thrombophilic states ;the risk 
off  recurrent venous thromboembolism in patients, with and without inherited 
orr acquired thrombophilia; the strategies to prevent both first episodes and 
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recurrentt episodes of venous thromboembolism in the different inherited and 
acquiredd thrombophilias. 

Asymptomaticc individual s wit h a known inherited thrombophili c 
defect t 

Venouss thromboembolism can occur spontaneously or be provoked by rec-
ognizablee clinical risk factors such as surgery, immobilisation, trauma, preg-
nancy,, or the use of estrogens. Fairly reliable estimates of the risk of throm-
boembolismm are available for asymptomatic heterozygous carriers of anti-
thrombin,, protein C, or protein S deficiency, the factor V Leiden mutation, or 
thee prothrombin mutation. In contrast, currently, there is no reliable informa-
tionn available on the absolute risk of thrombosis in individuals with hyperho-
mocysteinemiaa or elevated levels of factor VIII . 

Estimatess of the absolute risk of thrombosis in asymptomatic individuals 
withh one of the inherited thrombophilic defects are derived from the follow-
ing:: 1) Family studies, especially for antithrombin, protein C and protein S 
deficiency.. These estimates may be unreliable, because the diagnosis of 
thrombosiss was usually based on clinical manifestations (without confirmation 
byy objective methods) and the families were selected because of a strong 
familyy history for thrombosis, thereby raising the possibility that some of the 
familyy members may have had more than one thrombophilic defect. 2) Stud-
iess in relatives of consecutive patients with various thrombophilic defects that 
comparedd the absolute incidence of venous thromboembolism in carriers and 
non-carriers16"1'21'22.. These estimates may also be unreliable because: a) they 
weree based on retrospective studies; b) the clinical diagnosis of thromboem-
bolismm was not confirmed by objective tests ;and c) early deaths due to fatal 
pulmonaryy events would not be accounted for. 3) Prospective cohort studies 
off  asymptomatic carriers of inherited thrombophilic defects-, these provide the 
mostt reliable information because they do not have the limitations of the first 
twoo types of studies21"24,84.Table 6 lists estimated absolute risks for a first epi-
sodee of venous thromboembolism in carriers of an inherited thrombophilic 
defect.. Although a slightly higher incidence is usually observed in studies with 
aa potential for bias, the rates observed in the prospective studies are in line 
withh those observed in the retrospective studies. Approximately half of the 
thromboembolicc episodes in patients with inherited thrombophilic defects 
occurr spontaneously.. The risk of spontaneous venous thromboembolism are 
thereforee approximately half of the figures given in Table 6. 
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TableTable 6 Estimated annual incidence of a first episode of venous throm-
boembolismm in carriers of thrombophilic defects, stratified for 
age-groupp (derived from cohort analyses) 

Age-groupp (years) 

RetrospectiveRetrospective studies 

Alll  VTE 

<< 15 

16-30 0 

3 1 ^5 5 

46-60 0 

>60 0 

Alll  ages > 15 

ProspectiveProspective studies 

AHH ages > 15 

Alll  VTE 

Spontaneouss VTE 

**  Combined data 

Antithrombin n 

deficiency y 

%/year r 

reported d 
„ -- 2.1? J» 

range e 

0.1 1 

0.9-3.0 0 

1.4-2.7 7 

0.5-2.0 0 

1.1-3-7 7 

1.0-2.9 9 

%/year r 

(95%CI)22 2 

4.00 (1.3-8.8) 

1.66 (0.2-5.8) 

Proteinn C 

deficiency y 

%/year r 

reported d 
2.I7JH H 

range e 

0.1 1 

0.9-1.6 6 

1.4-2.4 4 

0.5-2.6 6 

1.1-11.0 0 

1.0-3.0 0 

%/year r 

(95%CI)2122# # 

1.66 (0.5-3.5) 

1.0(0.1-3.5) ) 

Proteinn S 

deficiency y 

%/year r 

reported d 
2.I7.3H H 

range e 

0.2 2 

0.9-3.5 5 

1.4-3.1 1 

0.5-3.6 6 

1.1 1 

1.0-3.1 1 

%/year r 

(95%CI)2I"# # 

1.33 (0.4-3.0) 

0.44 (0-2.0) 

Factor r 

VV Leiden 

%/year r 

reported d 
KI. I7. I H H 

range e 

0 0 

0.25 5 

0.47 7 

0.8-2.0 0 

1.1-2.6 6 

0.3-0.5 5 

%/yearr (95%CI) 
! U l l 

0.5(0.13-1.3) ) 

0.255 (0.03-0.9D 

Prothrom--

binn 20210A 

%/year r 

reported d 

range"1 1 

0.46 6 

Onlyy a limited number of studies are available that have reported the risk of 
surgery-relatedd venous thromboembolism in asymptomatic carriers. Surgery, 
traumaa and prolonged immobilization are thought to be risk factors for ve-
nouss thromboembolism in carriers of thrombophilic defects, although some 
studiess that do not confirm this"'8\ The estimated incidence of venous throm-
boembolismm in relationship to high-risk situations is shown in Table 7. No 
reliablee data are available on the risk with or without anticoagulant prophy-
laxiss from retrospective studies. There is limited information on the risks of 
thrombosiss with or without prophylaxis from prospective cohort studies, al-
thoughh the numbers included in the studies are small. Accepting this limita-
tion,, the risk of venous thromboembolism in high risk situation with standard 
thromboprophylaxiss is approximately 10% for asymptomatic carriers of anti-
thrombin,, protein C, or protein S deficiency. For carriers of the factor V Lei-
denn mutation, this risk appears to be lower, as judged from the retrospective 
studies. . 

http://Ki.I7.IH
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TableTable 7 Estimated incidence of venous thromboembolism during an epi-
sodee of surgery, trauma, or immobilisation in asymptomatic car-
rierss of thrombophilic defects (derived from cohort analyses) 

Antithrombin,, protein C, or Factor V Leiden 

proteinn S deficiency 

RetrospectiveRetrospective studies 

Totall  number of risk episodes 

Numberr of VTE 

ProspectiveProspective studies 

Totall  number of risk episodes 

Withoutt anticoagulant 

Prophylaxiss (minor episodes) 

Withh standard anticoagulant 

Prophylaxis s 

Numberr of VTE 

173 3 

144 (8%)' 

2112, 2112, 

31 1 

16 6 

15 5 

33 (10%)* 

534 4 

111 (2%)' 

69 9 

40 0 

29 9 

ll  (1.4%) j 

**  With use of different anticoagulant prophylaxis schedules, ranging from none to treatment 
withh full-dose heparin or vitamin K antagonists 

## Combined data 
***  All episodes occurred during risk situations without prophylaxis: 1 cast immobilisation of the 

leg,, 2 major trauma with surgery but without prophylaxis because of bleeding risks 
ii  Pulmonary embolism occurring 3 weeks after elective surgery for hernia nuclei pulposi with 

standardd in-hospital low-dose prophylaxis 

Thee risk of venous thromboembolism is increased in pregnancy, and espe-
ciallyy during the postpartum period86. In women with antithrombin deficiency, 
thee postpartum risk of venous thromboembolism has been reported to be as 
highh as 33%,87 and somewhat lower for protein C and protein S deficiency**. 
However,, the reported incidences are likely to be overestimates because: 1) 
theyy were derived from case series in selected study populations; 2) only a 
minorityy of the thromboembolic episodes were confirmed by objective tests; 
3)) these series included patients with previous thrombosis as well as asymp-
tomaticc carriers. A limited number of prospective studies have investigated the 
incidencee of thromboembolism in pregnant asymptomatic carriers16,17'21-23'"9. Ta-
blee 8 summarizes the results of these studies. Where possible the risk during 
pregnancyy and the postpartum period were separated. Interpretation of the 
dataa is difficult because various anticoagulant prophylactic regimens were 
usedd in the prospective studies. 
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TableTable 8 Estimated incidence of venous thromboembolism during preg-
nancyy and the postpartum period in asymptomatic women with 
thrombophilicc defects derived from cohort analyses 

Antithrombin,, protein C, or 

proteinn S deficiency 

Factorr V Leiden 

RetrospectiveRetrospective studies 

Totall  number of pregnancies 

Totall  number of VTE 

Numberr of VTE during pregnancy 

Numberr of VTE in 6 weeks postpartum 

ProspectieProspectie studies* 

Totall  number of pregnancies 

Totall  number of VTE 

Numberr of VTE during pregnancy 

Numberr of VTE in 6 weeks 

postpartum m 

NN (% of pregnancies)1" 

169 9 

77 (4.1%) 

22 (1.2%) 

55 (3.0%) 

NN (% of pregnancies)21 "# 

17 7 

22 (12%) 

00 (0%) 

22 (12%) 

NN (% of pregnancies)"''17* 

392 2 

88 (2.0%) 

1/2355 (0.4%) [186] 

4/2355 (1.7%) [186] 

NN (% of pregnancies)" 

6** * 

00 (0%) 

00 (0%) 

00 (0%) 

 With use of different anticoagulant prophylaxis schedules, ranging from none to treatment 
withh full-dose heparin or vitamin K antagonists in both pregnancy and postpartum period 

## Combined data 
***  Including 1 caesarian section with 10 days standard prophylaxis postoperatively; and 3 vagi-

nall  deliveries with 1 week low dose low molecular weight heparin prophylaxis; no prophy-
laxiss was given during pregnancy 

Thee use of oral contraceptives, and to a lesser extent also the use of hormone 
replacementt therapy, is associated with an increased risk of venous thrombo-
embolism90-92.. This risk is more pronounced in women with thrombophilia93"^. 
Severall  studies have investigated the absolute risk of venous thromboembo-
lismm in women with thrombophilia who use oral contraceptives. Table 9 
showss the risk per year with oral contraceptives use in asymptomatic women 
withh thrombophilic defects. In the retrospective studies, a striking difference 
off  the risk of venous thromboembolism during oral contraceptive use is ob-
servedd in women with antithrombin, protein C, or protein S deficiency, com-
paredd to that observed in women with the factor V Leiden mutation (4% vs 
0.7%% per year of OC use). The prospective studies are not informative be-
causee they are limited by sample size. No data are available on the absolute 
riskk of venous thromboembolic for women with thrombophilia who are 
takingg hormone replacement therapy. 
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TableTable 9 Estimated incidence of venous thromboembolism during oral 
contraceptivee (OC) use in asymptomatic women with thrombo-
philicc defects derived from cohort analyses 

RetrospectiveRetrospective studies 

Totall  number of years of OC use 

Totall  number of VTE 

ProspectiveProspective studies 

Totall  number of years of OC use/ 

numberr of women using OC 

Totall  number of VTE 

Antithrombin, , proteinn C, 

orr protein S deficiency 
17 7 

117 7 

55 (4.3%/year) 

22 2 

18/8 8 

00 (0%/year) 

Factorr V Leiden 

V V 

722 2 

55 (0.7%/year) 

24 4 

99/66 6 

11 (1%/year; 95% CI 0.0-5.5%) 

## Combined data 

Asymptomaticc homozygous carrier s or  individual s wit h combined 
inheritedd thrombophili c defects 

Currently,, there are no data available on the absolute risk of a first venous 
thromboembolicc event in homozygous carriers of thrombophilic defects, or 
forr individuals with two different inherited abnormalities. Since both the factor 
VV Leiden mutation and hyperhomocysteinemia are common abnormalities, 
homozygosityy for factor V Leiden, or the combination of either the factor V 
Leidenn mutation or hyperhomocysteinemia with another thrombophilic defect, 
orr both, in one individual is not uncommon. For homozygous carriers of the 
factorr V Leiden mutation, the relative risk for venous thromboembolism has 
beenn estimated to be as high as 8096, but homozygous carriers of the mutation 
mayy remain asymptomatic16'97"99. In a nested case-control study, the relative risk 
forr idiopathic venous thromboembolism with either the factor V Leiden muta-
tionn or hyperhomocysteinemia was approximately 3, whereas the combination 
off  the two abnormalities was associated with a relative risk of 22100. Another 
studyy reported that the factor V Leiden mutation was more prevalent in 
symptomaticc patients with protein C deficiency than in asymptomatic controls, 
indicatingg that the risk of thrombosis in protein C deficient individuals is in-
creasedd by co-segregation with the factor V Leiden mutation101. The same 
phenomenonn was observed in protein S deficient families102103. 
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Asymptomaticc individual s wit h acquired thrombophili c abnormalities 

AntiphospholipidAntiphospholipid antibody syndrome 
Noo studies are available on the absolute risk of venous thromboembolism in 
patientss who have antiphospholipid antibodies and are asymptomatic with 
respectt to venous thromboembolism. However, three case-control studies 
havee calculated the odds ratios for venous thromboembolism in individuals 
withh antiphospholipid antibodies or lupus anticoagulant, using individuals 
withoutt these abnormalities as controls. The odds ratio was found to be be-
tweenn 5 and 102""30. Extrapolating from the annual incidence of venous throm-
boembolismm known in the general population of approximately 1 per 10001(M, 
thee absolute risk of venous thromboembolism in asymptomatic individuals 
withh antiphospholipid antibodies can be estimated to be about 5 to 10 per 
10000 per year. 

Cancer Cancer 
Thee absolute risk of a first venous thromboembolic event in patients with 
overtt cancer varies among different kinds of cancers. Many studies have as-
sessedd the cumulative incidences of venous thromboembolism in different 
cancerr populations. In these patients the risk of venous thromboembolism is 
increasedd further by comorbid factors, such as chemotherapy, surgery, and 
thee insertion of indwelling intravenous catheters. For instance, in women with 
stagee II breast cancer who were treated with chemotherapy (cyclophospha-
mide,, methotrexate, fluorouracil, vincristine and prednisone) the incidence of 
thrombosiss was 6.8% during the initial 3-month period of chemotherapy. Pa-
tientss were than randomized to another 6 months of chemotherapy or no 
chemotherapyy and the incidence of venous thromboembolism was 4.9% and 
0%% respectively.' . In another study among postmenopausal women with 
breastt cancer who were either treated with tamoxifen alone, or tamoxifen 
pluss an adjuvant course of cyclophosphamide, methotrexate and fluorouracil 
forr six months, venous thromboembolic episodes were observed in 2.6% and 
13.6%,, respectively106. In cancer patients undergoing surgery, the incidence of 
post-operativee deep vein thrombosis is increased 3 to 5 times as compared 
withh non-cancer patients undergoing the same type of surgery107"109. 

OtherOther clinical conditions 
AA variety of other conditions, including heparin-induced thrombocytopenia, 
inflammatoryy bowel disease and Behcet's disease are associated with an in-
creasedd risk of venous thromboembolism. However, no reliable data on the 
absolutee risk are available. 
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Riskk of recurrent venous thromboembolism in carrier s of an inherited 
thrombophili cc defect 

Thee optimal duration of anticoagulant therapy in thrombophilic patients who 
havee sustained one or more episodes of venous thromboembolism requires 
knowledgee of the annual risk of recurrent venous thromboembolism after an-
ticoagulantt therapy is discontinued and the risk of bleeding during antico-
agulantt therapy. Furthermore, it is necessary to know whether the risk of re-
currencee is constant or whether it decreases over time. At present, no defini-
tivee evidence on the annual incidence of recurrent thrombosis in untreated 
patientss with thrombophilia is available, although there are data on risks of 
recurrencee and bleeding in patients without thrombophilia. 

Itt is well known that a previous episode of venous thromboembolism is a 
riskk factor for a recurrent event. In patients with the factor V Leiden mutation 
thee risk of recurrent venous thromboembolism may be higher than in patients 
withoutt such a defect110'"1, although there are studies of selected populations 
thatt do not support this view112,113. In one cohort study of 14 men with the 
factorr V Leiden mutation who had had one episode of idiopathic venous 
thromboembolismm (mean followup: 68 months after the first event), the inci-
dencee of recurrence was found to be 7.8% per year, with a mean time be-
tweenn the first and second event of 41 months (range, 21 and 101 months)110. 
Anotherr prospective study of 41 carriers of the factor V Leiden mutation, 
foundd a cumulative incidence of a first recurrence of 40% after a follow up of 
88 years, with more than 50% of the events occurring during the first year after 
discontinuationn of vitamin K antagonist therapy"1. In a single study, patients 
withh the prothrombin 20210A mutation did not have a higher risk of recurrent 
venouss thromboembolism than patients without the mutation"4. 

Too date, only two studies have assessed the absolute risk of recurrent ve-
nouss thromboembolism in patients with antithrombin, protein C, or protein S 
deficiency38115.. In both studies, ail recurrent episodes of venous thromboem-
bolismm were included in the calculation of the annual incidence of recurrence. 
Therefore,, it is not possible to assess the incidence of a first and a second 
recurrencee separately. Furthermore, the reported recurrence rates may be 
overestimatedd due to the inherent potential biases of retrospective studies. In 
thee first study of 238 individuals with antithrombin, protein C, or protein S 
deficiency,, the annual incidence of (a first or second) recurrent venous 
thromboembolismm was 4.8%. The investigators observed a decrease to 1.4% 
perr year after the diagnosis of inherited thrombophilia had been made, possi-
blyy because more aggressive anticoagulant prophylaxis was used during high-
riskk situations38. In the second study, which was a review of available family 
studiess in patients with antithrombin or protein S deficiency, a much higher 
annuall  incidence of recurrent venous thromboembolism of 13 to 17% was 
found115.. In addition, these authors reported on a retrospective family cohort 
study,, in which they observed an incidence of recurrence of 10% after 1 year, 
accumulatingg to 23% after 5 years of follow-up, which also suggests a decline 
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inn the risk of recurrent thrombosis after the first year115. The annual incidence 
off  recurrence was 1.4% in patients who continued oral anticoagulants com-
paredd to 2.7% in those who stopped treatment. No prospective studies on the 
riskk of recurrence of venous thromboembolism in untreated patients with an-
tithrombin,, protein C, or protein S deficiency are available. The data are 
summarizedd in Table 10. 

TableTable 10 Estimated annual incidence of a recurrent episode of venous 
thromboemboiismm in carriers of thrombophilic defects (derived 
fromm cohort analyses) 

Antithrombin,, protein C, Factor V 

orr protein S deficiency Leiden 

RetrospectiveRetrospective studies ™"V No data 

Observedd followup years after first VTE 1712 

Numberr of VTE (including more than 1 recurrence) 125 

Annuall  incidence of recurrent VTE 7.3% 

ProspectiveProspective studies ' '"'"'# 

Annuall  incidence of recurrent VTE No data 7.8-8.6% 

**  Combined data 

Riskk of recurrence in patients without inherited thrombophili a 

GeneralGeneral population 
Reasonablee estimates are available on the incidence of recurrent venous 
thromboembolismm after a 3 to 6 month course of oral anticoagulant therapy. 
Thee risk of recurrence is influenced by two clinically identifiable characteris-
tics;; the location of thrombosis and the presence or absence of a reversible 
riskk factor. Patients at low risk of recurrence are those with calf-vein thrombo-
sis116,, and those with a reversible risk factor such as surgery, trauma, or acute 
medicall  illness116-119. Patients at high risk of recurrence are those who have a 
persistentt risk factor (such as continued immobilization or cancer), or those 
whoo develop idiopathic (unprovoked) venous thromboembolism. The risk of 
recurrencee has been estimated to be 6 to 12% per year for the first 2 years in 
patientss who have idiopathic venous thromboembolism who have been 
treatedd for 3 to 6 months, and about 2 to 4% per year during the same period 
inn those who have a reversible risk factor, and have been treated for 4 to 12 
weeks116""9.. In some of these studies, patients with inherited thrombophilic 
defectss were not excluded and therefore the rates in patients without inher-
itedd thrombophilia may be lower, although it is clear that patients with idio-
pathicc venous thrombosis have a high risk of recurrence. 

Inn some but not all of the randomized trials the risk of recurrent venous 
thromboembolismm was higher soon after the acute episode and declines over 
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time"6"9120.. The risk of recurrence was found to rise sharply soon after dis-
continuingg a 1 to 6 month course of vitamin K antagonists""117 Ul. 

PatientsPatients with antiphospholipid antibodies 
Thee risk of recurrent thromboembolism in patients with antiphospholipid an-
tibodiess has been studied in a several retrospective studies. These studies in-
cludedd patients with systemic lupus erythematosus and those with primary 
antiphospholipidd antibody syndrome. Furthermore, venous and arterial 
thromboticc episodes were combined, so a separate estimate of the incidence 
off  recurrent venous thromboembolism alone can not be derived from these 
studies.. Without antithrombotic therapy, the risk of recurrence has been re-
portedd to be as high as 20 to 30% per year71'122123. In a recent sub-analysis of a 
prospectivee study on the optimal duration of oral anticoagulants in patients 
withh a first episode of venous thromboembolism who were treated for 6 
months,, it was observed that patients with anticardiolipin antibodies had a 
riskk of recurrence of 29% during 4 years of follow-up, with a peak during the 
firstt 6 months after stopping anticoagulant therapy121. 

PatientsPatients with cancer 
Noo reliable estimates of the risk of recurrent venous thromboembolism in 
cancerr patients are available, but the risk is generally considered to be high as 
longg as the cancer is active. 

PatientsPatients with other conditions 
Forr patients with other clinical conditions, such as inflammatory bowel dis-
easee or Behcet's disease, no figures on the recurrence rates of venous throm-
boembolismm are available. 

Managementt  of thrombophili a 

Sincee data from appropriate management studies are lacking, any recom-
mendedd approach must of necessity be tentative. The presence of more than 
onee risk factor in the same patient may call for a more aggressive prophylactic 
approach.. On the other hand, when the absolute risk of thrombosis is low, 
strategiess other than antithrombotic prophylaxis should be considered. 

Potentiall  prophylacti c strategies and their  risks 

LifelongLifelong anticoagulant prophylaxis 
Currently,, only vitamin K antagonists are available for long-term anticoagulant 
prophylaxis.. Moderate intensity treatment with vitamin K antagonists (targeted 
too achieve an INR of 2.0 to 3-0) are very effective in preventing venous 
thromboembolismm but they are associated with an increased risk of bleeding. 
Long-termm follow-up studies in patients with documented venous thrombo-
embolismm show a reduction in the incidence of recurrence of 87 to 96%n 'u 'u , 
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andd most of these recurrent thrombotic episodes occurred after treatment had 
too be temporarily discontinued because of bleeding or need for invasive pro-
cedures.. It is likely that a similar reduction would also occur in patients with 
thrombophilia1277 lffl. The major disadvantage of treatment with vitamin K an-
tagonistss is its risk of bleeding. The incidence of serious bleeding during 
treatmentt is about 2 -3 % per year, while the annual rate of life-threatening or 
fatall  bleeding is 1% and 0.25% respectively1**" 132. The risk of bleeding increases 
withh age, the presence of comorbid conditions, in particular cancer; it is 
higherr during initiation of therapy and declines over time133. Other disadvan-
tagess of prolonged treatment with oral anticoagulant treatment relate to its 
effectt on quality of life and include the inconvenience resulting from the need 
forr regular monitoring, the fear of bleeding, the need to avoid certain kinds of 
physicall  activities (e.g. certain sports), and the need for taking drugs daily. 

PerioperativePerioperative prophylaxis 
Low-molecularr weight heparin prophylaxis (in patients without thrombo-
philia)) during high-risk situations, such as surgery, trauma, and immobilisation 
hass been shown to reduce the risk of venous thromboembolism by approxi-
matelyy 70 to 80%.134. Similar reductions have been observed in retrospective 
cohortt studies in patients with thrombophiliau\ It is not known whether more 
aggressivee (than standard) perioperative prophylaxis is warranted in throm-
bophilicc patients. Also, the optimal duration of prophylaxis, i.e. whether post-
dischargee continuation of anticoagulants is indicated, is unknown. The most 
importantt side effect of perioperative prophylaxis is hemorrhage, which oc-
curss with a frequency of 1 to 3%13,

> Another potential hazard of prolonged 
prophylaxiss with (low-molecular weight) heparin is the development of hepa-
rin-inducedd thrombocytopenia. Other effective prophylactic regimens include 
compressionn stockings, compression devices and vitamin K antagonists, either 
alonee or after an initial course of low-molecular weight heparin. 

ProphylaxisProphylaxis in pregnancy and the postpartum period 
Twoo approaches can be used to prevent thrombosis during pregnancy, anti-
coagulantt prophylaxis or close clinical surveillance. If anticoagulant prophy-
laxiss is selected, then heparin or low-molecular weight heparin136 are the anti-
coagulantss of choice. They are used in prophylactic or intermediate dosages 
throughoutt pregnancy. The advantages of low-molecular weight heparin over 
heparinn are a lower risk of osteoporosis and the lack for the need of labora-
toryy monitoring when the anticoagulants are used in therapeutic dosages. Vi-
taminn K antagonists are contraindicated in pregnancy because they cross pla-
centaa and can cause embryopathy and fetal bleeding. If clinical surveillance is 
chosen,, it should be coupled with a low threshold for performing objective 
diagnosticc procedures in response to any symptoms suggestive of venous 
thromboembolism. . 

Retrospectivee studies in women with thrombophilic defects indicate that 
prophylaxiss during pregnancy reduces the risk of thrombosis compared to 
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historicall  controls not given prophylaxis. The disadvantages of prolonged 
heparinn or low-molecular weight heparin are the need for daily subcutaneous 
injections,, the risk of bleeding, and the risk of osteopenia. The risk of symp-
tomaticc osteoporosis with long-term exposure to unfractionated heparin has 
beenn reported to be as high as 2%, whereas the risk appears to be much 
lowerr for low-molecular weight heparin'*l57. 

Bothh low-molecular weight heparin and vitamin K antagonists can be used 
safelyy in the postpartum period since neither pass into breast milk137. 

WithholdingWithholding oral contraceptives and hormone replacement therapy 
Theree is limited information about the risks of thrombosis with oral contra-
ceptivee use in either asymptomatic carriers or those with a previous venous 
thromboembolicc episode. One approach is to discourage oral contraceptive 
usee in all thrombophilic women, another is to allow its use in certain sub-
groups.. It is likely that discouraging oral contraceptives would result in a sub-
stantiall  number of unplanned pregnancies, because oral contraceptives are 
associatedd with only a 0.1% risk of pregnancy per year, while contraception 
withh an intrauterine device or condoms are associated with a 0.8% and a 2% 
riskk per year, respectively158. Another alternative may be to use contraceptives 
containingg progestagens only, since they are associated with a smaller risk 
increasee for venous thromboembolism of approximately 2,3J. However, this 
formm of contraception has other drawbacks, including the absence of men-
struationn in most women and the potential for increasing the risk of endome-
triall  carcinoma. 

Hormonee replacement therapy appears to be beneficial in preventing arte-
riall  vascular disease and is effective in reducing osteoporotic fractures in 
postmenopausall  women1"0. Discouraging its use in all women with thrombo-
philicc defects has the potential to do more harm than good. 

OtherOther interventions 
Mil dd hyperhomocysteinemia can be corrected by suppletion of folic acid and 
vitaminn B6. TO date, studies have not been performed evaluating the efficacy 
off  this approach using a clinical outcome such as reduction of the risk of ve-
nouss or arterial thromboembolic events. 

Guideliness for  management of asymptomatic individual s wit h 
inheritedd thrombophili a 

Thee recommended guidelines are based on available information and may 
changee as new data become available. Since the thrombotic risk appears to be 
lowerr in carriers of the factor V Leiden mutation than in carriers of antithrom-
bin,, protein C, or protein S deficiency, the recommendations for these respec-
tivee defects are different. Information on the thrombotic risk for carriers of the 
prothrombinn mutation is very limited, but based on the reported odds ratio for 
venouss thromboembolism with this mutation, the risk is likely to be similar to 
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thatt seen in carriers of the factor V Leiden mutation. The same applies for 
individualss with hyperhomocysteinaemia. The risk of thrombosis associated 
withh elevated levels of factor VII I is unknown. 

Thee annual incidence of a first spontaneous venous thromboembolic event 
inn carriers of antithrombin, protein C, or protein S deficiency, or the factor V 
Leidenn mutation, varies from 0.4 to 1.6% (Table 6). In view of the bleeding 
riskk associated with therapeutic dosages of oral anticoagulants, a general pol-
icyy of long term prophylactic anticoagulant therapy for all carriers is not justi-
fied.fied. However, routine anticoagulant prophylaxis should be used when carri-
erss are exposed to high-risk situations such as surgery, trauma or immobiliza-
tion.. Since the risk of post-operative venous thromboembolism persists for a 
periodd of about two to four weeks after hospital discharge""M2, prolonged 
administrationn of anticoagulant prophylaxis may be justified in asymptomatic 
carrierss of antithrombin, protein C or protein S deficiency. (Table 7). The risk 
off  post-operative thrombosis appears to be lower for asymptomatic individu-
alss with the factor V Leiden mutation, suggesting that a more vigorous ap-
proachh than the routine perioperative prophylaxis is not indicated (Table 7). 

Thee optimal prophylactic approach to asymptomatic pregnant women with 
thrombophiliaa is uncertain, because management studies have not been per-
formed.. The risk of venous thromboembolism during pregnancy in asympto-
maticc women with antithrombin, protein C, or protein S deficiency or the 
factorr V Leiden mutation is low (between 0.4 and 1.2%, Table 8). Therefore, 
clinicall  surveillance throughout pregnancy is appropriate for most women. 
Thee thrombotic risk is higher in the postpartum period (between 1.7 and 3%, 
Tablee 8), so that treatment with oral anticoagulants or low molecular weight 
heparinn for 4 to 6 weeks after delivery should be considered. 

Thee prevailing opinion is that oral contraceptives and hormone replace-
mentt therapy are contra indicated in women with antithrombin, protein C or 
proteinn S deficiency, since the annual risk of oral contraceptive-associated 
thromboembolismm is approximately 4% (Table 9). However, for asymptomatic 
womenn with the factor V Leiden mutation the risk of thromboembolism is 
lowerr (0.7%, Table 9). Therefore, a general policy of discouraging oral contra-
ceptivee use in women with the factor V Leiden mutation is probably not justi-
fied.. Clearly, there is a trade-off, since discouraging oral contraceptives use 
wouldd result in a reduction in the annual risk of venous thromboembolism 
fromm approximately 7 to 2 per 1000 women with the factor V Leiden muta-
tion,, but would lead to an increase of 8 or 20 unplanned pregnancies respec-
tivelyy if oral contraceptives are replaced by intrauterine devices or condoms 
(figuress derived from Tables 6 and 9). If oral contraceptives are used, proba-
blyy levonorgestrel-containing pills (second generation) should be preferred, 
becausee they are associated with a slightly lower risk of thrombosis than oral 
contraceptivess containing desogestrel or gestodene (third generation)90,SM'H3'H\ 

Hormonee replacement therapy is also relatively contraindicated in women 
withh thrombophilia. However, the small increase in risk of venous thrombosis 
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shouldd be balanced against the potential advantages of this therapy. The 
guideliness are summarized in Table 11A. 

TableTable 11 Guidelines for prophylaxis of venous thromboembolism in 
carrierss of inherited thrombophilia 

11A11A Asymptomatic individuals 
Disorder/ / 

condition n 

Antithrombin, , 

proteinn C or 

proteinn S 

deficiency y 

Factorr V Leiden 

mutation n 

Hyperhomocys--

teinemia a 

Surgery,, trauma, 

immobilisation n 

Routinee prophy-

laxiss with 

LMWH/vitaminn K 

antagonists s 

Prolongedd pro-

phylaxiss for 2 to 4 

weekss may be 

justified d 

Routinee prophy-

laxiss with 

LMWH/vitaminn K 

antagonists s 

Routinee prophy-

laxiss with 

LMWH/vitaminn K 

antagonists s 

Pregnancy y 

Clinical l 

surveillance e 

Noo anticoagu-

lant t 

prophylaxis s 

Clinical l 

surveillance e 

Noo anticoagu-

lantt prophylaxis 

Clinicall  surveil-

lance e 

Noo anticoagu-

lantt prophylaxis 

Postpartum m 

period d 

Consider r 

vitaminn K 

antagonistss for 4 

too 6 weeks 

Consider r 

vitaminn K 

antagonistss for 4 

too 6 weeks 

Noo anticoagulant 

prophylaxis s 

Estragenn use 

Discourage e 

Counselingg about 

alternativee contra-

ceptivee methods 

Counselingg about 

alternativee contra-

ceptivee methods 

Iff  desired, prefer 

secondd generation 

orall  contraceptives 

Unknown n 

Prothrombin n 

202100 mutation 

Routinee prophy-

laxiss with 

LMWH/vitaminn K 

antagonists s 

Clinical l 

surveillance e 

Noo anticoagu-

lantt prophylaxis 

Considerr vitamin 

KK antagonists for 

44 to 6 weeks 

Counselingg about 

alternativee contra-

ceptivee methods 

Iff  desired, prefer 

secondd generation 

orall  contraceptives 
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TableTable 11 (continued)) Guidelines for prophylaxis of venous thromboem-
bolismm in carriers off  inherited thrombophilia 

11B11B Symptomatic individuals 
Disorder/ / 

condition n 

Antithrombin, , 

proteinn C or 

proteinn S 

deficiency y 

Factorr V Leiden 

mutation n 

Hyperhomocys--

teinemia a 

Surgery,, trauma, 

Immobilisation n 

Routinee prophy-

laxiss with 

LMWH/vitaminn K 

antagonists s 

Considerr pro-

longedd prophy-

laxiss for 2 to 4 

weeks s 

Routinee prophy-

laxiss with 

LMWH/vitaminn K 

antagonists s 

Considerr pro-

longedd prophy-

laxiss for 2 to 4 

weeks s 

Routinee prophy-

laxiss with 

LMWH/vitaminn K 

antagonists s 

Pregnancy y 

Anticoagulant t 

prophylaxiss with 

(LMW)heparin n 

througout t 

pregnancy y 

Anticoagulant t 

prophylaxiss with 

(LMW)heparin n 

througout t 

pregnancy y 

Unknown n 

Postpartum m 

period d 

Vitaminn K 

antago--

nists/LMWHH for 4 

too 6 weeks 

Vitaminn K an-

tagonists/LMWH H 

forr 4 to 6 weeks 

Unknown n 

Estragenn use 

Discourage e 

Counselingg about 

alternative e 

contraceptive e 

methods s 

Discourage e 

Counselingg about 

alternative e 

contraceptive e 

methods s 

Discourage e 

Counselingg about 

alternative e 

contraceptive e 

methods s 

Prothrombin n 

202100 mutation 

Routinee prophy-

laxiss with 

LMWH/vitaminn K 

antagonists s 

Consider r 

prolongedd pro-

phylaxiss for 2 to 

44 weeks 

Anticoagulant t 

prophylaxiss with 

(LMW)heparin n 

througout t 

pregnancy y 

Vitaminn K an-

tagonists/LMWH H 

forr 4 to 6 weeks 

Discourage e 

Counselingg about 

alternative e 

contraceptive e 

methods s 
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Guideliness for  management of inherited thrombophili a after  a firs t or 
recurrentt  episode of venous thromboembolism 

ProphylaxisProphylaxis during risk situations 
Carrierss of inherited thrombophilia who have experienced a venous throm-
boticc episode should receive routine prophylaxis with (low molecular weight) 
heparinn or vitamin K antagonists when they are exposed to risk situations 
suchh as surgery, trauma, or immobilisation (Table 11B). Since it has been 
documentedd that the risk of venous thromboembolism remains increased for a 
periodd of approximately two to four weeks after major surgery, prolonged 
prophylaxiss should be considered in symptomatic thrombophilic patients"""12. 

Noo management studies on the optimal prophylactic approach in pregnant 
womenn with thrombophilic defects and a history of venous thromboembolism 
aree available. Since the risk of recurrence during pregnancy is considered to 
bee high and can occur during all trimesters of pregnancy, anticoagulant pro-
phylaxiss with (low molecular weight) heparin should be considered through-
outt pregnancy. The optimal dosage is unknown. In two studies in pregnant 
womenn (most without inherited thrombophilia) who received (low molecular 
weight)) heparin prophylaxis during pregnancy, recurrences were observed 
mostlyy in those who were treated with low or intermediate dosages136,1". 
Therefore,, intermediate dosages (75 to 150 anti-Xa units/kg/day) or even 
therapeuticc dosages that produce anti-Xa-levels of 0.3 to 0.6 units/ml should 
probablyy be used. Low molecular weight or unfractionated heparin should be 
discontinuedd 12 hours before delivery and restarted thereafter to avoid 
peripartumm hemorrage. Oral anticoagulants can also be started after delivery 
andd the low molecular weight heparin or heparin discontinued after the INR is 
withinn the therapeutic range for two consecutive days. 

Inn general, the use of oral contraceptives and hormone replacement ther-
apyy is contraindicated in women with inherited thrombophilic defects who 
havee had venous thromboembolism. Pre-menopausal women should be 
counseledd about alternative methods of contraception. Contraceptives con-
tainingg progestagens only may be a useful alternative for some women, al-
thoughh the use of these preparations is also associated with an almost two-
foldd risk increase for venous thromboembolism. 

TreatmentTreatment of venous thromboembolism 
Treatmentt of an acute episode of venous thromboembolism in patients with 
ann inherited thrombophilic defect is the same as for patients without these 
defects.. Initial treatment with either intravenous unfractionated heparin or 
subcutaneouss low molecular weight heparin is necessary for a minimum of 5 
dayss (Table 12)H6. In most patients, oral anticoagulants can be started at the 
samee time as heparin, and the dose adjusted to achieve an INR of 2.0 to 3-0. 
Thee optimal duration of anticoagulant therapy in carriers of inherited throm-
bophilicc defects is not known. From data on the optimal duration of antico-
agulantt therapy in patients with venous thromboembolism (but without 
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thrombophilia),, it seems reasonable to stratify patients with inherited throm-
bophiliaa into three risk categories with respect to recurrence (Table 12). 

TableTable 12 Guidelines for treatment of venous thromboembolism in carriers 
off  inherited thrombophilia 

Antitbrombin,Antitbrombin, protein C or protein S deficiency, factor V Leiden or prothrombin 20210 mutation 

Riskk category 

Lowest t 

Clinicall  characteristics 

Provokedd by a reversible risk factor 

Anticoagulantt therapy 

Initiall  treatment with i.v. heparin or s.c. 

LMWH H 

Vitaminn K antagonists for 3 to 6 months 

Intermediatee Spontaneous Initiall  treatment with i.v. heparin or s.c. 

LMWH H 

Vitaminn K antagonists for up to 12 

months s 

Highestt Recurrent spontaneous venous 

thromboembolism m 

Persistentt risk factor, e.g. active cancer 

Spontaneouss and homozygous defects 

orr combined defects 

Initiall  treatment with i.v. heparin or s.c. 

LMWH H 

Vitaminn K antagonists for 12 months to 

indefinitely y 

HyperhomocysteinemHyperhomocysteinem ia 

All l 

patients s 

Afterr a first episode of venous throm-

boembolism m 

Afterr a recurrent episode of venous 

thromboembolism m 

Initiall  treatment with i.v. heparin or s.c. 

LMWH H 

Vitaminn K antagonists for 3 to 6 months 

Vitaminn suppletion targeted to 

normalizee homocysteine fasting and 

post-loadingg levels 

Initiall  treatment with i.v. heparin or s.c. 

LMWH H 

Vitaminn K antagonists for 12 months 

Vitaminn suppletion targeted to 

normalizee homocysteine fasting and 

post-loadingg levels 

Att lowest risk, are those who had a single episode of venous thromboembo-
lismm associated with a well-defined reversible risk factor, such as surgery or 
pregnancy.. At intermediate risk for recurrence are those who experienced 
theirr first venous thromboembolic episode spontaneously. At highest risk for 
recurrencee are those who have had multiple spontaneous episodes, have a 
persistentt risk factor such as active cancer or continued immobilisation. 
Patientss with more than one inherited thrombophilic defect or homozygosity 
forr one defect are also considered to be at a higher risk for recurrence96'100"103. 
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Forr the patients with thrombophilia and a low risk of recurrence, a 3 to 6 
monthss course of oral anticoagulants would be appropriate. For patients with 
aa moderate to low risk for bleeding, a longer course (up to 12 months) is 
necessaryy for those at intermediate risk for recurrent venous thromboembo-
lism.. A duration of 12 months to indefinite anticoagulation should be consid-
eredd for those at a high risk of recurrence. For patients with a very high risk 
off  bleeding the recommended duration of anticoagulation should be reduced. 
Thesee guidelines are in agreement with two decision analyses that have been 
publishedd on this subject147'148. Although these guidelines are applicable to 
mostt patients, there are exceptions. For example , if the first episode of ve-
nouss thromboembolism was life-threatening or occurred at an unusual site 
withh serious long term morbidity (e.g., cerebral sinus thrombosis, portal vein 
thrombosis),, or if the patient is extremely concerned about recurrent venous 
thromboembolism,, prolonged administration of oral anticoagulants might be 
justifiedd despite the known bleeding risks associated with continued therapy. 

Emergingg evidence indicates that the presence of increased factor VII I :c 
levelss are associated with similar levels of risk for recurrence of venous 
thromboembolismm as the defects discussed in Table 12; therefore, the guide-
liness are likely to be similar for these patients. 

Individualss with hyperhomocysteinemia form a special category of pa-
tients.. After an acute episode of venous thromboembolism, they should re-
ceivee initial treatment with heparin and oral anticoagulants for 3 to 6 months. 
Afterr a recurrent episode they should be treated for at least 1 year.12'. Al-
thoughh treatment with folic acid and vitamin B6 can normalize homocysteine 
plasmaa levels, it is not known whether this strategy lowers the risk of recur-
rentt venous thromboembolism or reduces the risk of arterial complica-

Guideliness for  management of acquired thrombophili c conditions 

Antiphospholipi dd antibody syndrome 

ProphylaxisProphylaxis during high-risk situations 
Theree are no data on the risk of venous thromboembolism in asymptomatic 
individualss who test positive for lupus anticoagulant or anticardiolipin anti-
bodies.. Routine prophylactic measures during high-risk situations are recom-
mended.. As for the inherited thrombophilic defects, a 2 to 4 week duration 
shouldd be considered. For individuals who have a past history of venous 
thromboembolism,, a vigorous prophylactic approach during risk situations is 
indicated. . 

TreatmentTreatment of venous thromboembolism 
Initiall  treatment of an acute episode of venous thromboembolism with either 
unfractionatedd or low molecular weight heparin does not differ from the 
treatmentt in other patients. The optimal duration of treatment with oral anti-
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coagulantss in patients with lupus anticoagulant or anticardiolipin antibodies 
whoo have a first episode of thromboembolism is uncertain. Because the recur-
rencee rate is reported to be high, especially in the first six months after stop-
pingg oral anticoagulants, it is probably necessary to treat these patients for at 
leastt 1 year. After stopping anticoagulant therapy, confirmatory tests for the 
lupuss anticoagulant and anticardiolipin antibodies are recommended, because 
thee test results can change over time. In patients with recurrent thromboem-
bolism,, or with a combination of venous and arterial thromboembolism, pro-
longedd (indefinite) anticoagulant treatment is advised. In patients with recur-
rentt venous and arterial thromboembolism, a combination of vitamin K an-
tagonistss and aspirin is indicated. 

Cancer r 

ProphylaxisProphylaxis during risk situations 
Patientss with cancer are at a high risk of developing postoperative venous 
thromboembolism109.. The findings of several trials using different anticoagulant 
strategiess in cancer patients have recently been reviewed'09. Patients with can-
cerr who undergo surgery should receive vigorous prophylaxis, and continued 
prophylaxiss for 2 to 4 weeks after surgery should be considered. 

Patientss receiving chemotherapy while in hospital, as well as patients with 
cancerr who are bedridden, should receive prophylaxis with standard dosages 
off  low molecular weight heparin151. For ambulatory patients receiving chemo-
therapyy for metastatic breast cancer, low dose warfarin (1 mg daily for 6 
weeks,, thereafter titrated to achieve an INR between 1.3 and 1.9) has been 
shownn to be safe and effective in preventing venous thromboembolism. 
Patientss with cancer and indwelling central intravenous catheters are at a high 
riskk of developing catheter-related thrombosis. Low-dose oral anticoagulants 
orr prophylactic dosages of low molecular weight heparin have been shown to 
bee effective in these patient151. 

TreatmentTreatment of venous thromboembolism 
Thee treatment of an acute episode of venous thromboembolism in patients 
withh cancer does not differ from the usual approach of initial treatment with 
loww molecular weight heparin or heparin for a minimum of at least 5 days 
andd until anticoagulation with vitamin K antagonists is stable at an INR be-
tweenn 2.0 and 3.0. Because the risk of recurrence of venous thromboembo-
lismm after stopping oral anticoagulants in patients with active cancer is high, 
anticoagulantt treatment should be continued for as long as the cancer is ac-
tive1".. Some patients with metastatic cancer have recurrent venous thrombo-
embolismm despite treatment with therapeutic doses of oral anticoagulants. 
Thesee patients can be treated with a more intensive oral anticoagulant regi-
menn (INR 3.0 to 4.0), with therapeutic doses of low molecular weight heparin, 
orr in intractable cases, with a combination of oral anticoagulants and low 
molecularr weight heparin. 
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Screeningg for  inherited or  acquired thrombophili a 

PatientsPatients with venous thromboembolism 
Untill  recently, screening for thrombophilic defects was usually performed in 
thee patients with: idiopathic or recurrent venous thromboembolism; a first 
episodee of thrombosis; at a young age, thrombosis at unusual sites; or with a 
strongg family history. However, after the factor V Leiden mutation, hyperho-
mocysteinemia,, and the prothrombin 20210A mutation were identified, the 
probabilityy of finding a thrombophilic defect increased from less than 10% to 
overr 50%. Furthermore, it is now clear that: 1) half of the first thromboembolic 
episodess in patients with thrombophilia are not idiopathic, but occur in high 
riskk situations;and 2) that many patients have their first episode later in life. 
Therefore,, the presence of thrombophilic defects are difficult to predict on the 
basiss of clinical findings. Since the identification of a thrombophilic defect is 
likelyy to result in an intensification of prophylaxis during high-risk situations 
andd to an increase in the duration of oral anticoagulant after an episode of 
symptomaticc thrombosis, it may be justified to screen all patients with venous 
thromboembolismm for inherited thrombophilic defects, lupus anticoagulant 
andd anticardiolipin antibodies. 

FamilyFamily screening for inherited thrombophilia 
Afterr identificating a propositus with an inherited thrombophilic defect, a de-
cisionn about family screening has to be made. Since antithrombin, protein C, 
orr protein S deficiency, the factor V Leiden mutation and the prothrombin 
20210AA mutation are transmitted as an autosomal dominant inheritance, half 
off  the first degree relatives wil l be carriers. In order to justify family screening, 
thee benefits need to be balanced against the possible hazards of identifying 
asymptomaticc individuals. Identification of an asymptomatic individual would 
probablyy lead to a more vigorous prophylactic approach during surgery, 
traumaa or immobilization, to the use of anticoagulants during the postpartum 
period,, and to contraceptive counseling. These potential benefits should be 
weighedd against the disadvantages of creating concern in asymptomatic indi-
vidualss and to causing bleeding during prophylactic anticoagulation. Family 
screeningg is probably justified in antithrombin, protein C, and protein S defi-
ciency.. However, whether the same is true for the factor V Leiden mutation or 
thee prothrombin 20210A mutation, is questionable and a matter of debate16'"3. 

ScreeningScreening for cancer in patients with venous thromboembolism 
Thee aim of screening patients with venous thromboembolism for the presence 
off  an occult malignant disease, is to improve the prognosis in patients in 
whomm the diagnosis of cancer is made. In general, there is a clinically and 
statisticallyy significant higher incidence of newly diagnosed cancers in patients 
withh idiopathic venous thromboembolism, whereas the incidence of cancer in 
patientss with secondary thrombosis is comparable to that in the general 
population154.. Extensive screening for malignancy (with use of CT-scanning, 
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endoscopyy and tumor markers) in patients with venous thromboembolism, 
hass the ability to detect occult cancer, but there is no evidence that an early 
diagnosiss leads to improved survival or is other beneficial for these patients154. 
Therefore,, it is appropriate to maintain a low threshold of suspicion for ma-
lignancyy in patients with unexplained venous thromboembolism, but to base 
decisionss to perform additional diagnostic tests on the initial clinical evalua-
tionn and results of routine laboratory tests and chest x-ray1M '". 
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