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Theoretical considerations
The factor V Leiden (FVL) mutation is the 

most prevalent inheritable risk factor for venous 
thromboembolism (VTE)1. Heterozygous carriers of 
FVL have an approximately 3- to 5-fold increased 
risk of VTE, whereas the risk in homozygous carriers 
is estimated to be up to 80-fold higher than that in 
subjects without FVL. The absolute incidence of VTE 
in patients with FVL ranges from 0.19% per year 
to 0.45% per year, compared to 0.10% per year in 
individuals without the mutation2, and heterozygous 
FVL can be identified in approximately 15-20% of 
VTE patients3. FVL also bestows a small, increased 
risk of recurrent VTE (~1.4-fold)4. Importantly, the 
vast majority of FVL carriers do not develop VTE 
and their absolute thrombotic risk depends on other 
inherited thrombophilic mutations (rare) or acquired 
(more frequent) high-risk situations, such as older 
age, pregnancy, immobilisation, prolonged travel, 
major or orthopaedic surgery, cancer, use of oral 
contraceptives and hormone replacement therapy5. 
For instance, the risk of VTE in a young woman 
with FVL and no family history of VTE is very low, 
approximating 6/10,000 carriers per year, but her risk 
increases 5-fold if she is taking oral contraceptives. 
In addition, although FVL may increase the risk of 
recurrent foetal loss and has been associated with 
an increased risk of severe pre-eclampsia, placental 
abruption, unexplained intrauterine foetal growth 
retardation, and stillbirth, these associations are 
debated6-9. Contrasting with the negative associations 
of FVL in women, the possibility of FVL providing 
an evolutionary advantage has also been raised10.

FVL is present in 3-7% of otherwise normal 
individuals in the Caucasian population, but is rare 
in Asians and Africans11,12. Within the Caucasian 
population, there is no difference in the incidence of 
FVL in males and females11.

According to the American College of Medical 
Genetics13, testing for FVL should be performed in 
the following circumstances: first VTE before 50 

years of age, first VTE over 50 years of age in the 
absence of malignancy, venous thrombosis in unusual 
sites (such as hepatic, mesenteric and cerebral veins), 
recurrent VTE, first VTE and a strong family history 
of VTE, VTE during pregnancy, in the post-partum 
period or in women taking oral contraceptives or 
under hormone replacement therapy, women with 
unexplained pregnancy loss and asymptomatic adult 
family members of relatives with documented FVL. 
Critically, FVL testing is not recommended as a 
general screening test, as a routine initial test during 
pregnancy, before use of oral contraceptives or 
hormone replacement therapy, or as a routine initial 
test in patients with arterial thrombosis13,14. 

Practical realities
With the above background in mind, it is worthwhile 

considering how FVL is actually investigated in the 
real world, in part using data from our own institution 
as a case study. Our Pathology Institution obtains 
samples for testing from most of our state, but most 
notably services Westmead Hospital, a 1,000-bed 
tertiary level academic teaching hospital with a wide 
range of services, including emergency, intensive care 
and maternity. FVL test requests in our institution 
over the past 15 years appear to be increasing (Figure 
1A) while, conversely, the detection rate of FVL 
heterozygote cases (as a percentage of total tests) 
is falling sharply (Figure 1B). Thus, it appears that 
clinical requests were representative of a congenital 
thrombophilia population in 1997, but thereafter there 
has been an increasing trend to more general testing 
of FVL, approaching the expected incidence within 
the background Caucasian population. 

An audit of testing over the past year has identified 
other interesting trends. Most of the current test 
requests are for females (71.5% of current requests) 
and, according to age, predominantly for younger 
females (Figure 2A); interestingly, test requests for 
men are, instead, for older males (Figure 2A). Thus, 
according to clinical suspicion, FVL appears to be 
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primarily a "curse" for young women and for old men. 
However, these FVL investigation trends are similar 
to other trends that can be identified, namely births 
by age (for women; Figure 2B)15, and age-related 
VTE rates (for males; Figure 2C)16. Thus, the current 
clinical ordering pattern for FVL appears simply to 
be following pregnancy trends in women and VTE 
occurrence trends in males. Finally, identification of 
FVL detection according to gender and age in this 
recently tested cohort (Figure 2D) identifies peaks 
of FVL detection in young men and in old women. 
Accordingly, contrary to previously noted clinical 
perceptions of FVL being a "curse" for young women 
and for old men, FVL appears instead to be a "curse" 
for old women and for young men. 

In summary, although there are several 
theoretical reasons to support selective FVL testing 
in thrombophilic populations, clinicians are simply 
failing to follow appropriate guidelines, and are 
instead requesting FVL testing according to their 
own targets - fertile women and older males. That 
thrombophilia testing, including FVL, is broadly 
and inappropriately requested has been previously 
highlighted by our laboratory as well as others17-21. 
There is no doubt that the large majority of test requests 
are inappropriate, with 91% of thrombophilia requests 
being identified as inappropriate in one study20. It 
is important to recognise that identification of FVL 
in otherwise healthy (non-thrombotic risk patients) 
will lead to significant adverse psychological and 
insurance/employment risk issues17,22. Alternatively, 
negative FVL test results in symptomatic patients 
may lead to clinicians incorrectly "refraining" 

from providing appropriate advice regarding 
antithrombotic measures21.

Factor V Leiden and blood donors
Another interesting field of potential application 

for FVL testing, of particular interest to this journal's 
readership, is the selection of blood donors23, 
since knowledge of FVL status could in theory 
influence suitability for blood donation. For example, 
individuals homozygous for FVL or with double 
heterozygosity for FVL and another inherited 
thrombophilic risk factor and a positive history for 
VTE cannot donate whole blood or an apheresis 
sample, while those with a negative history for VTE 
are allowed to donate whole blood (with elimination 
of the plasma component) but not apheresis24. This 
practice is in part aimed to safeguard the health 
of blood donors because a few case reports have 
described thrombotic complications in thrombophilic 
donors. However, this practice represents a theoretical 
risk for FVL status, and to our knowledge there 
has never been an actual reported incident of any 
thrombotic complication arising from any blood 
donation or apheresis collection that could be 
conclusively linked to FVL status. 

Naturally, one could also in theory consider the 
potential advantage of purposely selecting FVL 
positive plasma as a kind of "super-prohaemostatic" 
agent in selected applications. One wonders if a 
randomised trial of a head-to-head comparison of 
the haemostatic efficacy of FVL-negative versus 
FVL-positive plasma replacement therapy in selected 
cohorts at risk of bleeding has ever been considered?

Figure 1 - A: Increasing test requests for FVL at our institution, shown as 5-year averages. B: Decreasing rate of FVL 
heterozygote detection during the same period. 
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Conclusion
The discovery of FVL has provided a great 

advance in the understanding of the molecular 
mechanisms leading to VTE. However, for clinical 
utility, the diagnostic thrombophilic work-up 
including FVL testing has to be tailored to individual 
patient's characteristics. Unfortunately, evidence 
indicates that FVL testing is requested inappropriately 
more often than it is not. Apart from the adverse 
psychological and insurance/employment issues 
attributable to identification of FVL in otherwise 
healthy (non-thrombotic risk patients), one also 
wonders if clinicians are then inappropriately 
managing patients thus identified, and "treating" their 
FVL using anticoagulant therapy. Given that FVL 
is present in 3-7% of otherwise normal Caucasian 
individuals, most of whom will never suffer a VTE, 
this indicates a high potential for adverse outcomes, 

notably serious bleeding, related to anticoagulant 
therapy use. 

With regards to blood donors, given that the risk of 
thrombotic complications according to FVL status is 
purely theoretical, we cannot see how the practice of 
enforced FVL screening can be justified. Apart from 
the cost, enforced FVL screening actually provides for 
added risks for a large number of donors - those who are 
asymptomatic but then found to be FVL positive: are 
donors advised of their FVL positive status, and if so, 
what consideration is given to the adverse psychological 
and insurance/employment issues arising?

In conclusion, FVL testing is more likely to have 
a negative impact on the health care of the people 
being tested, as well as the health care of their family 
members, rather than the positive impact that is 
promised by theoretical considerations, thereby leading 
us to ponder on the general futility of FVL testing.  

Figure 2 - A: Age- and gender-related trends for investigation of FVL at our institution; peak age ranges for are 20-39 
for females and 50-69 for males. B: Age-related peaks of testing for FVL in females closely follow peak 
trends for age-related births. C: Age-related peaks of testing for FVL in males closely follow peak trends for 
age related thrombosis. D: FVL heterozygote detection rate according to age and gender; peak age ranges for 
detection of FVL are >60 years in females and <40 years in males.
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