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INTRODUCTION

Abnormal thrombus formation is central to 
the acute pathophysiology of both arterial 
and venous disease. Formation of thrombus 
superimposed upon the surface of ruptured 
atherosclerotic plaque, producing vessel 
occlusion and resulting tissue ischemia, is 
the common mechanism leading to acute 
symptoms and presentation in patients with  
arterial disease. Likewise deep vein throm­
bosis and pulmonary embolism, important 
community causes of morbidity and mortality, 
both result from abnormal thrombus 
formation in the venous circulation. An 
understanding of conditions that may pre­
dispose to abnormal thrombus formation, 
including a knowledge of how the presence 
of these conditions may or may not impact 
on patient management, is important for all 
clinicians involved in the management of 
vascular disease.

First used in 1937,1 and then also in the 
first description of inherited antithrombin 
deficiency, the term ‘thrombophilia’ can be 
defined as an increased tendency to develop 
thrombosis, which may be either acquired or 
inherited.3 Thrombophilic conditions vary 
both in prevalence and in the magnitude of 
the associated increase in risk of thrombosis. 

The discovery during the 1990’s of the high 
prevalence factor V Leiden and prothrombin 
gene point mutations that predispose to 
thrombosis,4,5 meant that an underlying 
thrombophilic condition could be found in 
approximately 50% of unselected patients 
with venous thrombosis.6 This fact, along 
with the belief that the presence of such a 
condition may influence prognosis and may 
therefore help guide patient management, 
has led to a significant increase in laboratory 
testing for inherited thrombophilia.7 Recent 
data has however suggested that testing  
for thrombophilia, particularly the more 
common inherited conditions, is unlikely  
to influence the management of the major­
ity of patients in whom it is performed,8  
and guidelines as a result have recommended 
against widespread testing in unselected 
patients.9 

This chapter will first describe individ­
ual inherited and acquired conditions that 
predipose to an increased risk of thrombo­
sis. The potential clinical rationale will then 
be outlined, and finally current evidence 
and recommendations regarding the clinical  
utility of laboratory testing in specific  
clinical scenarios will be discussed.

10  • Hypercoagulable States
SImON mcRAe

Royal Adelaide Hospital & The Queen elizabeth Hospital, Adelaide, 
South Australia.
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CLASSIFICATION OF 
THROmbOpHILIA

Thrombophilic conditions can be broadly 
classified as being either inherited or acquired 
and will be described in these two broad 
categories. 

Inherited Thrombophilia

In 2003 Crowther and colleagues proposed 
a further sub­classification of inherited 
thrombophilia into either type 1 conditions 
that involve a deficiency of one of the 
naturally occurring inhibitors of coagulation, 
and type 2 conditions that result in a gain of 
function or an increase in the level of one of 
the procoagulant proteins.10 The distinction 
is of clinical relevance as the majority of 
patients with a type 1 condition will develop 
a symptomatic episode of venous thrombosis 
during their lifetime, whereas the majority 
of individuals with a type 2 condition will 
not. Similarly the presence of a type 1 
thrombophilia clearly increases the risk of 
recurrent venous thrombosis and therefore 
influences decision making regarding the 
duration of anticoagulation, where again 
type 2 conditions in isolation do not strongly 
influence recurrence risk and their absence 
or presence should not be used in isolation 
to determine duration of treatment.12 

Type 1 Conditions 
Antithrombin Deficiency 
Antithrombin (AT) is a single chain plasma 
glycoprotein belonging to the serine protease 
inhibitor superfamily (serpins).3 It is a 
physiological inhibitor of thrombin and other 
activated coagulation factors (factors Xa, IXa, 
XIa). Heparin exerts is anticoagulant effect by 
binding to AT, resulting in a conformational 
change that increases the affinity of AT for 
thrombi more than 1000­fold. Familial 
AT deficiency, described in 1965, was the 

first identified inherited thrombophilia.2,3 
Individuals with AT deficiency typically 
have AT levels ranging between 40­80%, 
and estimates of the prevalence of the 
condition range from 0.02% to 0.15% of 
the general population.13 Approximately  
0.5­2% of unselected individuals with 
venous thromboembolism (VTe) will have 
AT deficiency.14 estimates of the increase in 
risk of VTe associated with AT deficiency 
vary from 5 to 20­fold. 

Protein C and Protein S Deficiency
protein C (pC) and protein S (pS) are both 
vitamin K dependent plasma glycoproteins 
synthesized in the liver.3 When activated 
by thrombin, a process potentiated by the 
binding of thrombin to thrombomodulin, 
pC is converted to the active serine protease, 
activated protein C (ApC).15 In combination 
with its cofactor, pS, ApC inactivates both 
factor Va and VIIIa, and plays a central role 
in controlling the procoagulant pathway. In 
plasma, pS circulates both free (40%) and 
bound to the C4b­binding protein (60%). 
It is the free form of pS that has cofactor 
activity. 

Inherited pC deficiency was first de­
scribed as a cause of venous thrombosis in 
1981,16 whereas pS deficiency was initially 
described as a cause of venous thrombosis 
in 1984.17 pC and pS deficiency both have 
type I (quantitative deficiency) and type II 
(qualitative deficiency) subgroups, and in 
addition a type III pS deficiency state with 
normal total circulating but reduced free 
levels can occur. The estimated prevalence 
of heterozygous pC deficiency in the general 
population is between 0.2 and 0.4%,18 and 
many of these individuals have no history  
of thrombosis. The community prevalence of 
pS deficiency is estimated at approximately 
0.2%.19 pC deficiency is found in 1–3%,  
and pS deficiency in 1–7% of unselected  
patients diagnosed with VTe. estimates 
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from case­control and family cohort studies 
of the increase in risk of VTe associated with 
pC deficiency range from 5.0 to 10­fold, and 
8.5 to 30­fold for pS deficiency.8

Type 2 Conditions
Factor V Leiden
In 1993, Dahlback and colleagues noted 
that plasma taken from a family with a 
strong history of venous thrombosis was 
resistant to the anticoagulant effect of ApC.20 
This phenotype became known as ApC 
Resistance. A point mutation in the factor 
V gene (G1691A) resulting in an amino 
acid change (Arg506 to Gly) at the cleavage 
site involved in the inactivation of factor Va 
by activated protein C was identified as the 
cause in more than 90% of individuals and 
became known as factor V Leiden (FVL).4,21 
The FVL mutation has a high community 
prevalence with 3 to 7% of Caucasians being 
heterozygous for the mutation, although 
a lower incidence is found in other ethnic 
groups.22 It is the most commonly identified 
cause of inherited thrombophilia, being 
present in 12 to 20% of unselected patients 
with VTe,23 and up to 50% of individuals 
from thrombophilic families presenting with 
venous thrombosis. The heterozygous state 
is a relatively low risk thrombophilia being 
associated with a 3 to 7 fold increase in risk 
of VTe,8 with one study finding greater 
than 90% of individuals remaining event 
free by the age of 65.24 Unlike individuals 
homozygous for natural anticoagulant 
deficiency states, homozygosity for FVL does 
not result in a catastrophic thrombotic state 
early in life, and it is estimated that 0.1% of 
the population are FVL homozygotes.8 The 
risk of VTe, however, in homozygotes for 
FVL is greater than that in heterozygotes, 
with estimates of the magnitude of risk 
ranging form 25 to 80­fold that of the 
healthy controls. 

The Prothrombin (G20210A) Gene 
Mutation
In 1996, poort and colleagues described 
a common mutation (G20210) of the 
prothrombin gene, which has become 
known as the prothrombin gene mutation 
(pGm).5 Located in the 3’ untranslated 
region of the gene, the mutation is associated 
with increased mean plasma prothrombin 
levels due to increased efficiency of  
3’ end processing of the gene resulting in 
accumulation of the encoded mRNA.26 The 
prevalence of the mutation in Caucasian 
populations is approximately 2%, and it is 
rare in Asian and African populations.27 In 
unselected patients with venous thrombosis 
the mutation has been found in between 
4.0 to 7.1% of individuals,8 and 18% of 
individuals with a strong family history  
of VTe. The pGm is a relatively weak risk 
factor for VTe, being associated with a 2 to 
5 fold increase in risk.8 

FVL/PGM compound heterozygotes
Given the high community prevalence 
of both the FVL and pGm mutations it 
is not uncommon for individuals to be 
heterozygous for both conditions, with 
an expected prevalence of 1 per 1000 in 
Caucasian populations.28 In a pooled analysis 
of case control studies, double heterozygotes 
were estimated to have a 20­fold increase 
in risk of VTe in comparison to healthy 
controls.28 

Other inherited conditions
Homozygosity for the C667T mutation  
in the methylenetetrahydrofolate reductase 
(mTHFR), producing a thermolabile gene  
product with reduced function, is the 
commonest inherited cause of raised plasma 
homocysteine levels.29 In prospective studies 
a 5µmol/L (micromolar) increase in total 
plasma homocysteine levels has been shown 
to be associated with an approximate 1.3­fold 
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increase in the risk of venous thrombosis,30 
and patients with peripheral vascular disease 
have been shown to have a slight elevation 
of homocysteine levels in comparison to 
controls.31 Conversely homozygosity for the 
C667T mTHFR mutation has been shown to 
have no association with venous thrombosis 
in folate replete societies,29 and to have only 
a weak association with arterial disease (OR 
1.2, 95% CI 1.0­1.4).32 performing testing for 
this mutation is therefore not recommended 
outside the research setting. 

elevated levels of the coagulation factors 
VIII, IX, XI and prothrombin (factor II) 
have all been shown to be associated with 
increased VTe risk. In the case of factor 
VIII, familial clustering of individuals with 
elevation of this factor has been demon­
strated suggesting an underlying inherited 
cause, although a specific genetic defect is 
yet to be identified.8 Other common muta­
tions within coagulation proteins that have 
been documented to increase the risk of 
venous thrombosis include the plasminogen 
Activator Inhibitor 4G/5G mutation (OR 
1.62) and the alpha­fibrinogen Thr312Ala 
point mutation (OR 1.4). However there is 
no clear evidence that the presence of these 
mutations should alter patient management 
at present. 33

Acquired Thrombophilia 

There are a number of important acquired 
conditions that predispose to venous or 
arterial thrombosis that can be defined by 
laboratory testing. external or environmental 
acquired risk factors such as recent surgery or 
hospitalization, while often playing a central 
role in the causation particularly of venous 
thrombosis, will not be discussed further.

Antiphospholipid antibodies
The term antiphospholipid antibody syn­
drome (ApLAS) was first used in the 

1980’s to describe a non­inflammatory 
autoimmune condition characterized by the 
presence of antibodies targeting a variety of 
phospholipid membrane associated proteins, 
and a history of either arterial or venous 
thrombosis or adverse pregnancy outcomes.34 
Laboratory confirmation of the presence 
of antiphospholipid antibodies requires the 
demonstration of the presence of a lupus 
anticoagulant, characterized by prolongation 
of phospholipid dependant coagulation 
assays such as the ApTT, or a positive 
immunoassay for anti­cardiolipin or anti­
beta2­glycoprotein1 antibodies. To classify a 
patient has having ApLAS, antibody testing 
should be positive on at least two occasions 
12 weeks apart.35 The risk of an initial 
thrombotic event in patients with a positive 
test for antiphospholipid antibodies varies 
from no increase in blood donors in whom 
the often transient antibodies are an incidental 
finding, to annual risk of thrombosis of 2 to 
4% in patients with SLe who are antibody 
positive.34 As will be discussed, patients 
with the ApLAS, particularly those with a 
positive test for a lupus anticoagulant, are 
at increased risk of recurrent thrombosis 
and therefore they will usually receive 
long­term anticoagulation after an initial  
event. 

Heparin Induced Thrombocytopenia 
Heparin induced thrombocytopenia (HIT) 
is immune­mediated adverse drug reaction 
to heparin. It results from the formation 
of antibodies, in the majority of patients, 
directed against a complex of heparin and 
the positively charged molecule platelet 
factor 4 (pF4).36 These antibodies then bind 
to the heparin­pF4 complex bound to the 
platelet surface, leading to platelet activation 
most likely due to signalling via the 
platelet Fc receptors. platelet and probable 
concurrent endothelial activation result in 
activation of the coagulation cascade and 



Hypercoagulable States 193

increased thrombin generation, manifesting 
clinically as increased risk of venous and 
arterial thrombosis. Without institution of 
alternative anticoagulation, patients with 
confirmed HIT have a daily incidence of new 
thrombotic complications of up to 6%, with 
the historical risk of death or amputation 
due to venous gangrene approaching 50%. 
early recognition of HIT is therefore 
important and monitoring of platelet counts 
between day 2 and 14 of exposure should be 
performed in all patients receiving heparin. A 
fall in platelet count to less than 150 × 109/L 
or a fall in total platelet count by greater than 
50% should prompt laboratory investigation 
for HIT antibodies. patients testing positive 
for HIT antibodies should be started on a 
non­heparin alternative anticoagulant such 
as lepirudin or danaparoid.36 

Myeloproliferative Disorders
The primary bone marrow disorders poly­
cythaemia rubra vera (pRV), myelofibrosis 
and essential thrombocytosis (eT) make 
up the bcr­abl negative myeloproliferative 
disorders. In almost all patients with pRV, 
and a significant proportion with eT, a 
somatic acquired mutation known as the 
JAK2 V617F mutation will be detected.37 
patients with pRV and eT in particular 
have been shown to be at an increased risk 
of both venous and arterial thrombosis. The 
annual incidence of thrombosis in patients 
with essential thrombocytosis has been 
shown to be 12 per 1000 per year, of which 
approximately 50% will be arterial and 50% 
venous.37 This compares with a background 
incidence in the general population of 
approximately 1 per 1000. Full blood 
examination is therefore recommended in 
all patients with venous thrombosis. It has 
also been recently observed that a significant 
proportion of patients with unprovoked 
portal and mesenteric vein thrombosis will 
be found to have the JAK2 V617F mutation 

present, often without clear evidence of a 
myeloproliferative disease on the peripheral 
blood examination.38 While the therapeutic 
implications of this finding are still being 
evaluated, testing for this mutation should 
be considered in this patient group.

Potential Reasons for Performing 
Thrombophilia Testing 

Clinical utility is an important concept 
when considering laboratory investigations 
for any condition. The clinical utility of any 
investigation can be defined as the degree to 
which the clinical outcome of an individual 
patient is improved by the performance of 
that test. potential ways in which testing 
for an underlying thrombophilic condition 
may improve patient outcome are discussed 
below.

Patients With Venous Thrombosis and 
Their Relatives
a) Providing an understanding of the 
aetiology of a thrombotic event
As discussed above, a number of conditions 
have been shown to be clearly associated with 
an increased risk of a first episode of venous 
thrombosis (Table 10.1).8,9 patients with 
venous thrombosis are often keen to have an 
understanding as to why an event occurred, 
and therefore thrombophilia testing may help 
provide some explanation as to the aetiology 
of an event. It however should be emphasized 
that venous thrombosis is a multifactorial 
disease with many risk factors present at the 
time of an event, and therefore care should 
be taken in attributing an event entirely to 
an underlying thrombophilic condition. 

The cost­effectiveness of performing 
thrombophilia testing solely to understand 
the aetiology is questionable. As discussed 
below, it is also important that both the 
patient and clinician understand that testing 
for the common genetic mutations, the FVL 
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and pGm mutations, is unlikely to change 
management, and that the results of a posi­
tive test for these conditions are not over­
interpreted. Finally the potentially negative 
impact of testing including implications 
for insurance should be taken into account 
before testing is performed.

Determining risk of recurrence 
and therefore optimal duration of 
anticoagulation
patients with venous thrombosis are at risk 
of recurrent events, with approximately 
30% of affected individuals subsequently 
experiencing a recurrent event within 5 years 
of ceasing anticoagulation.38 A potential 
role for thrombophilia testing is therefore 
to identify those patients at greatest risk of 
recurrent thrombosis, in whom exposure to 
the increased risk of haemorrhage with long­
term anticoagulation may be justified. This 
is most relevant in patients with unprovoked 
venous thrombosis who have a substantially 
increased risk of recurrent thrombosis in 
comparison to patients in whom the event 
was associated with a definite provoking risk 
factor. 

The high incidence inherited throm­
bophilic conditions, the FVL and pGm 
mutations, do not significantly increase the 
risk of recurrent thrombosis. A recent meta­
analysis found that patients heterozygous 
for the FVL mutation compared to patients 

without the mutation had an approxim­
ate 1.6­fold increase in the risk of recur­
rent thrombosis.39 When this analysis was 
restricted to patients with an unprovoked 
event this decreased to a 1.2­fold increase in 
risk that was no longer statistically increased. 
The same analysis found a borderline sig­
nificant 1.4­fold increase in risk of recurrent 
venous thrombosis in patients heterozygous 
for the prothrombin gene mutation. This 
data suggests heterozygosity for the FVL or 
pGm should not be used by itself to deter­
mine duration of anticoagulation.

There is less data regarding the impact 
of antithrombin, protein C and protein S 
deficiency on the risk of recurrent venous 
thrombosis, and due to their lower incid­
ence data tends to be pooled for all three 
conditions. Data from prospective cohort 
studies of unselected patients with venous 
thrombosis has suggested an approximate 
2­fold increase in the risk of recurrence in 
patients with deficiencies of these proteins in 
comparison to patients with normal levels.8  
A retrospective study of thrombophilic  
families found that individuals with AT, pC 
and pS deficiency had a cumulative incidence 
of recurrent thrombosis of 55% by 10 years 
after ceasing anticoagulation, in comparison 
to a figure of 25% in patients with FVL, 
pGm or elevated FVIII levels.40 These data 
suggest that patients with confirmed AT, pC 
or pS deficiency may benefit from long­term 

Table 10.1: Increase in risk of initial and recurrent venous thrombosis with inherited 
thrombophilia.

aT 
Deficiency

Protein C 
Deficiency

Protein S 
Deficiency

FVl 
mutation*

PGM 
mutation*

Increase in risk of 
first episode VTE

5 to 20-fold 5 to 10-fold 5 to 30-fold 3 to 7-fold 2 to 3-fold 

Increase in risk of 
recurrent VTE

2.0-fold (pooled data) 1.2 to 1.6 fold 1.4 fold

*Refers to heterozygote state
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anticoagulation. It is important to stress that 
the levels of these proteins may be spuriously 
low, for example in the case of recent extens­
ive thrombosis, and, for protein C and S due 
to warfarin therapy. Therefore repeat testing 
in the absence of confounding factors should 
be performed to confirm the diagnosis prior 
to therapeutic decisions being made. While 
data is lacking on clinical factors that can be 
used to reliably identify patients with venous 
thrombosis that will have a deficiency of one 
of the natural inhibitors of coagulation, it 
would appear reasonable to focus testing on 
patients with unprovoked events, younger age 
(<50 yrs of age), unusual site of thrombosis, 
or a strong family history (>1 first degree rela­
tive) of venous thrombosis.

As previously mentioned, patients with 
antiphospholipid antibody syndrome have 
been demonstrated to have an increased risk 
of recurrent thrombosis, with estimates of 
risk ranging from 10 to 60% per annum.34 
In addition, patients with antiphospholipid 
antibody syndrome have been demonstrated 
to have an increased risk of death after ceas­
ing anticoagulation, contributed to by the 
fact that this patient group is at increased 
risk of not only recurrent venous thrombosis 
but also arterial complications.41 Therefore 
long­term anticoagulation is generally rec­
ommended for patients who meet the diag­
nostic criteria for this condition.

Determining the need for primary 
prophylaxis in asymptomatic family 
members
Another possible role for thrombophilia 
testing is determined if the baseline risk of 
venous thrombosis is sufficient to warrant 
primary prophylaxis with anticoagulation. 
Given the lack of evidence supporting a 
role for anti­platelet therapy in preventing 
venous thromboembolism, at present this 
would require a sufficiently high risk to 
justify exposure to the 2 to 3% annual risk of 
major haemorrhage associated with vitamin 
K antagonist therapy of which approximately 
20% will be fatal.

As shown in Table 10.2, the annual risk 
of venous thrombosis in previously asymp­
tomatic patients with venous thrombosis 
varies from approximately 0.3% with the 
pGm to up to 2% in patients with AT or 
protein S deficiency.8,9,40 This is against a 
background rate of approximately 0.1% 
per annum in the general population, with 
incidence increasing with age. It is generally 
accepted that given the risk associated with 
oral anticoagulation, that primary prophy­
laxis is therefore not justified in patients 
with any of the known inherited throm­
bophilias. It has been shown that between 
50 to 60% of episodes of venous throm­
bosis in previously asymptomatic family 
members with thrombophilia will occur in  

Table 10.2: Risk of venous thrombosis in asymptomatic family members with 
inherited thrombophilia.

aT 
Deficiency

Protein C 
Deficiency

Protein S 
Deficiency

FVl 
mutation∗

PGM 
mutation∗

Overall risk (risk / 
year)

1.5–2.0% 1.0–1.5% 1.5–2.0% 0.5% 0.3–0.4% 

Oral Contraception 
(risk / yr exposure)

4 to 5% (pooled data) 0.3–0.5% 0.2%

Pregnancy (risk / 
pregnancy)

~ 4.0% (pooled data) ~2.0% ~2.0%

*Refers to heterozygote state
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the context of an additional environmental 
risk factor such as surgery. While not clearly 
demonstrated in clinical trials, it is possible 
that more aggressive thromboprophylaxis 
may be justified particularly in patients with 
type 1 thrombophilic conditions.9 Again, if 
testing is performed for this indication, care 
must be taken to avoid over­interpretation 
of the test result by both patient and other 
clinicians.

Making decisions regarding the use of the 
oral contraceptive pill
Knowledge of whether a previously asymp­
tomatic individual is a carrier of a known 
inherited thrombophilia may influence 
decision­making regarding exposure to the 
pro­thrombotic effects of oral contraception. 
estimates of the annual risk of thrombosis with 
use of a combined oestrogen/progesterone 
oral contraceptive (OCp) are shown in  
Table 10.2.8 Generally women of child bearing 
age have a low annual risk of thrombosis of 
approximately 1 to 2 per 10000 per year. 
Therefore despite the combination of oral 
contraceptive use and being heterozygous for 
the FVL mutation producing an approximate 
30­fold increase in risk, the absolute risk per 
year is still relatively low at no greater than 
0.5% per annum.

most clinicians would accept that the 
degree of risk associated with OCp use in 
patients with type 1 thrombophilic condi­
tions justifies avoidance and use of other con­
traceptive measures, including progesterone 
only pills or intrauterine devices that do not 
increase the risk of thrombosis. The decision 
regarding OCp use in women heterozygous 
for FVL and pGm is less black and white, 
and will be influenced by patient perception 
of the benefit obtained from OCp use, and 
the presence of other risk factors for venous 
thrombosis such as obesity.

Determining the need for 
thromboprophylaxis during pregnancy 
The risk of venous thrombosis during 
pregnancy in women with no prior history 
of thrombosis associated with the presence of 
common inherited thrombophilic conditions 
is shown in Table 10.2.8,9 Two­thirds of 
pregnancy related episodes of venous throm­
bosis will occur during the post­partum 
period. Again the case for prophylactic 
anti coagulation during pregnancy can be 
made most strongly for women with type 1  
conditions, particularly for antithrombin 
deficiency that in some studies is associated 
with a risk of ante­partum events of up to 10%. 
As a minimum, post­partum prophylaxis 
should be administered for 6 to 8 weeks. In 
FVL and pGm heterozygotes ante­partum 
prophylaxis is generally not recommended in 
women with no prior history of events. post­
partum prophylaxis should be considered, 
particularly in women with additional risk 
factors.

Patients with arterial thrombosis
The association between inherited throm­
bophilic conditions and arterial disease has 
not been clearly demonstrated. Case reports 
and small studies have linked antithrombin, 
protein C and protein S deficiency to arterial 
disease, however the data are inconclusive.8 
Larger studies have evaluated the link 
between the FVL and pGm mutations with 
both coronary artery disease, myocardial 
infarction and stroke. Generally the findings 
have been of either no link or a weak 
association with odds ratios of < 1.5,8,9 with 
some data suggesting a stronger association 
with myocardial infarction in younger 
patients with the additional risk factor of 
smoking. There is also no conclusive evidence 
supporting an association of thrombophilia 
with peripheral arterial disease. based on 
the lack of a clear association of inherited  
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thrombophilia with arterial disease, and no 
data supporting a change in management 
based on the knowledge that the presence of 
a thrombophilic condition improves patients 
outcome, is has been strongly recommended 
that testing for inherited thrombophilia 
should not be performed in patients with 
arterial disease.

As stated above, the association of anti­
phospholipid antibodies with an increased 
risk of arterial disease is more definitive. 
It is generally recommended that patients 
with ApLAS and arterial disease should be 
treated with warfarin rather than antiplate­
let agents, although the evidence supporting 
this approach remains minimal.34 

The clinical utility of measuring homo­
cysteine levels in patients with arterial disease 
at present remains unclear. While a number 
of trials have shown benefit of b­vitamin 
supplementation on surrogate end­points 
of arterial disease, a recent meta­analysis 
found no reduction in clinical end­points in 
patients with either cardiovascular disease or 
stroke with supplementation therapy.42 

pOTeNTIAL DeTRImeNTAL 
eFFeCTS OF THROmbOpHILIA 
TeSTING

A small number of studies have examined the 
potential psychological impact on patients of 
performing thrombophilia testing.43 While 
the general conclusion was that the impact 
was low, it was clear that many patients were 
unclear that they had been tested, and the 
knowledge of having a thrombophilia did 
cause significant distress in some individuals. 
Other potential drawbacks to testing for 
inherited thrombophilia may include diffi­
culty with obtaining or changes to the cost 
of life­insurance, and questionable cost­
effectiveness.8

CONCLUSION

It can be concluded that despite the ability 
to detect an underlying thrombophilia in up 
to 50% of patients with venous thrombosis, 
it is doubtful that performing laboratory 
testing for thrombophilias has a positive 
effect on patient outcome in the majority 
of patients. The strongest case for testing 
for inherited thrombophilia can be made for 
type 1 conditions, although these conditions 
will be detected in only approximately 5% of 
patients. The evidence that testing for FVL 
and the pGm abnormalities improves patient 
outcome is limited. Widespread testing 
in unselected patients is recommended 
against, and a stronger case can be made 
for patients with female first­degree relatives 
of child­bearing age. prior to any testing 
being performed, the clinician involved in 
test­ordering should counsel the patient 
regarding the implications of both a positive 
and negative test result, and how this will 
change patient management. If it is unclear 
how the test result will change treatment 
for the individual or relatives, then testing 
should not be performed.
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