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THROMBOPHILIA TESTING
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THROMBOPHILIA TESTING: some caveats
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Koster T, et al. Role of clotting factor VIII in effect of von Willebrand factor on occurrence of deep-vein thrombosis. Lancet. 1995 Jan 21;345(8943):152-5.
Simioni P et al. Partial F8 gene duplication (factor VIII Padua) associated with high factor VIII levels and familial thrombophilia. Blood. 2021 Apr 29;137(17):2383-2393. 

In the Leiden Thrombophilia Study, patients with
FVIII:C >150 IU/dL had an increased risk of venous
thrombosis compared with those with FVIII:C <100
IU/dL.

FVIII testing: PROS 

Simioni et al. described in two Italian families with a
history of juvenile VTE and extremely and persistent
elevated FVIII levels (>400%) a 23.4-kb tandem
duplication of the proximal portion of the F8 gene.
This mutation is associated with a >45-fold
increased activity of F8 gene in endothelial cells.



Bosch A, Uleryk E, Avila L. Role of factor VIII, IX, and XI in venous thrombosis recurrence risk in adults and children: A systematic review. Res Pract Thromb Haemost. 2023 Feb 2;7(2):100064.
Sachs UJ, Kirsch-Altena A, Müller J. Markers of Hereditary Thrombophilia with Unclear Significance. Hamostaseologie. 2022 Dec;42(6):370-380. 

FVIII testing: CONS 
In a recent systematic review, 9 of 16 studies failed
to identify FVIII:C as an independent risk factor for
recurrence.

1. FVIII:C is generally measured using a one-stage clot-based
assay: potential for interference in one-stage FVIII:C assays
by heparins and lupus anticoagulants.

2. Elevated FVIII:C is often defined as above the 90th
percentile of the population. However, there is uncertainty
regarding what cutoff values should be considered
“elevated,” since cutoffs were >150% in the Leiden Study
and >234% in the Vienna study.

3. The concomitant presence of an underlying inflammatory
disorder is present in association with elevated C-reactive
protein and fibrinogen levels along with FVIII:C.

4.Other factors such as body mass index, age, glucose, and
triglyceride levels have been associated with FVIII levels
elevation.



Biobanks have become a frontline resource for investigations of genetic traits and how they relate to clinical
phenotypes. A biobank is a large-scale biomedical database and research resource containing de-identified
genetic, lifestyle and health information and biological samples. Ryu J. Oral presentation
ASH 2023

Global BioBank Meta website



Ryu J. Thrombosis risk in double Heterozygous carriers of 
factor V Leiden and Prothrombin G20210A across 937,939 

Individuals

FVL and PTG are present in 2-5% of
European populations.

Heterozygosity for either allele increases risk
for venous thromboembolism by
approximately 3 to 8- fold.

Clinical impact of double heterozygosity
(DH) remains unclear.

Literature reports discordant data with a VTE
risk around 5 to 20-fold in DH.



Prevalence of Double Heterozygosity Carriers = 0.075%
Prevalence of FVL Homozygosity Carriers = 0.067% 

Ryu J. Thrombosis risk in double Heterozygous carriers of factor V Leiden 
and Prothrombin G20210A across 937,939 Individuals



Ryu J. Thrombosis risk in double Heterozygous carriers of factor V Leiden 
and Prothrombin G20210A across 937,939 Individuals

Risk of venous thrombosis for DH
individuals is approximately twice
that of individuals who carry only a
single variant.



Ryu J. Thrombosis risk in double Heterozygous carriers of factor V Leiden 
and Prothrombin G20210A across 937,939 Individuals

There is no detectable increase in risk of arterial thrombosis in DH carriers. 



ASH guidelines: Thrombophilia

Middeldorp S, et al. American Society of Hematology 2023 guidelines for management of venous thromboembolism: thrombophilia testing. Blood Adv. 2023 Nov 28;7(22):7101-7138.



For patients with unprovoked VTE who have completed primary short-term treatment, the
ASH guideline panel suggests not to perform thrombophilia testing to guide the duration of
anticoagulant treatment.
In the ASH VTE treatment guideline,1indefinite antithrombotic therapy is suggested for most
patients with unprovoked VTE.

PATIENTS WITH UNPROVOKED VTE

Middeldorp S, et al. American Society of Hematology 2023 guidelines for management of venous thromboembolism: thrombophilia testing. Blood Adv. 2023 Nov 28;7(22):7101-7138.





PATIENTS WITH PROVOKED VTE

NOT TEST

According to the ASH VTE treatment
guideline, most patients with VTE
provoked by temporary risk factors
will discontinue anticoagulant therapy
after completion of the primary
treatment.

TEST

According to the ASH VTE treatment guideline, most patients with VTE provoked by
temporary risk factors will discontinue anticoagulant therapy after completion of the
primary treatment.

The panel suggests indefinite anticoagulant treatment for patients with thrombophilia
and stopping anticoagulant treatment for patients without thrombophilia.

Middeldorp S, et al. American Society of Hematology 2023 guidelines for management of venous thromboembolism: thrombophilia testing. Blood Adv. 2023 Nov 28;7(22):7101-7138.



PATIENTS WITH VTE AT UNUSUAL SITE
The unifying concept of benefits underlying recommendations for unusual
VTE is that the impact of recurrent events for patients with CVT or
splanchnic thrombosis and thrombophilia is higher than we would
normally accept.

For patients with CVT or splanchnic thrombosis who have completed
primary treatment in a setting where anticoagulation would be discontinued,
the ASH guideline panel suggests thrombophilia testing to guide
anticoagulant treatment duration.

The panel suggests indefinite anticoagulation for patients with
thrombophilia.

In a setting where anticoagulation would be continued indefinitely, the ASH
guideline panel suggests not to perform thrombophilia.

Middeldorp S, et al. American Society of Hematology 2023 guidelines for management of venous thromboembolism: thrombophilia testing. Blood Adv. 2023 Nov 28;7(22):7101-7138.



INDIVIDUALS WITH FAMILY HISTORY OF VTE 

LOW-RISK THROMBOPHILIA 
AND MINOR PROVOKING 

RISK FACTORS 

NOT TEST

HIGH-RISK THROMBOPHILIA 
AND MINOR PROVOKING 

RISK FACTORS

TEST for all hereditary 
thrombophilia

UNKNOWN THROMBOPHILIA 
AND MINOR PROVOKING 

RISK FACTORS

NOT TEST

Middeldorp S, et al. American Society of Hematology 2023 guidelines for management of venous thromboembolism: thrombophilia testing. Blood Adv. 2023 Nov 28;7(22):7101-7138.

And Double 
Heterozygosity??

OR 5.24



INDIVIDUALS WITH FAMILY HISTORY OF VTE 

The number of VTE episodes prevented in a second-degree family history is half of that estimated in
individuals with a first-degree family history.
Middeldorp S, et al. American Society of Hematology 2023 guidelines for management of venous thromboembolism: thrombophilia testing. Blood Adv. 2023 Nov 28;7(22):7101-7138.



INDIVIDUALS WITH FAMILY HISTORY OF 
THROMBOPHILIA BUT NO FAMILY HISTORY OF VTE  

LOW-RISK THROMBOPHILIA AND 
MINOR PROVOKING RISK FACTORS 

NOT TEST

HIGH-RISK THROMBOPHILIA AND 
MINOR PROVOKING RISK FACTORS

TEST for all hereditary 
thrombophilia

The panel suggests thromboprophylaxis in individuals with thrombophilia and no 
thromboprophylaxis in individuals without thrombophilia

Middeldorp S, et al. American Society of Hematology 2023 guidelines for management of venous thromboembolism: thrombophilia testing. Blood Adv. 2023 Nov 28;7(22):7101-7138.



HORMONE USE
For women from the general population, even if with a family 
history of VTE, who are considering using COCs or HRT, the 

ASH guideline panel recommends not performing thrombophilia 
testing to guide the use of COCs or HRT.

Middeldorp S, et al. American Society of Hematology 2023 guidelines for management of venous thromboembolism: thrombophilia testing. Blood Adv. 2023 Nov 28;7(22):7101-7138.



HORMONE USE

Middeldorp S, et al. American Society of Hematology 2023 guidelines for management of venous thromboembolism: thrombophilia testing. Blood Adv. 2023 Nov 28;7(22):7101-7138.

For women with a family history of VTE and known low-risk thrombophilia in the
family, the ASH guideline panel suggests not testing for the known familial
thrombophilia to guide the use of COC or HRT.
For women with a family history of VTE and known anti-thrombin, protein C, or
protein S deficiency in the family, the ASH guideline panel suggests testing for the
known familial thrombophilia.

The panel suggests avoidance of COCs and HRT for women with high-risk 
thrombophilia



PREGNANCY

For women with a family history of VTE and known
homozygous FVL, a combination of FVL and PGM,
or an antithrombin deficiency in the family, the
ASH guideline panel suggests testing for the
known familial thrombophilia.

The panel suggests antepartum
thromboprophylaxis for women with the same
familial thrombophilia.

These recommendations do not address heterozygous FVL or PT mutations alone, as the 
ASH guidelines on the management of VTE in the context of pregnancy suggest not 

prescribing thromboprophylaxis for these women.

For women with a first-degree family history of VTE
and known homozygous FVL, a combination of FVL
and PGM, antithrombin deficiency, protein C
deficiency, or protein S deficiency in the family, the
ASH guideline panel suggests testing for the known
familial thrombophilia.

The panel suggests postpartum thromboprophylaxis
for women with the same familial thrombophilia.

Middeldorp S, et al. American Society of Hematology 2023 guidelines for management of venous thromboembolism: thrombophilia testing. Blood Adv. 2023 Nov 28;7(22):7101-7138.



PREGNANCY

Middeldorp S, et al. American Society of Hematology 2023 guidelines for management of venous thromboembolism: thrombophilia testing. Blood Adv. 2023 Nov 28;7(22):7101-7138.



CANCER

Middeldorp S, et al. American Society of Hematology 2023 guidelines for management of venous thromboembolism: thrombophilia testing. Blood Adv. 2023 Nov 28;7(22):7101-7138.

For ambulatory patients with cancer receiving systemic therapy who have a family history
of VTE and are otherwise determined to be at low or intermediate risk for VTE, the ASH
guideline panel suggests testing for hereditary thrombophilia.
The panel suggests ambulatory thromboprophylaxis using DOAC for patients with
thrombophilia and no thromboprophylaxis for patients without thrombophilia.



(1) the importance of paroxysmal nocturnal hemoglobinuria
(PNH) screening in patients with atypical sites of
thromboses (eg, splanchnic or cerebral venous sinus
thrombosis) in which there may be evidence of hemolysis
or cytopenias;

JAK 2 mutations in unusual site thrombosis?

(2) the importance of warfarin as thromboprophylaxis in
antiphospholipid syndrome as opposed to direct acting
oral anticoagulants (DOACs).

Juneja M, Szer J. Commentary on the 2023 ASH guidelines for thrombophilia testing in venous thromboembolism. Blood Adv. 2023 Nov 14;7(21):6428-6429.

ASH GUIDELINES: are there some weak points?



APL are found in association with several autoimmune disorders, but most common in normal individuals (2-4%).

APS prevalence ~ 50 cases/100,000.

McCrae KR. How to diagnose and manage antiphospholipid syndrome
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Pastori D, et al. Use of Direct Oral Anticoagulants in Patients With Antiphospholipid Syndrome: A Systematic Review and Comparison of the International 
Guidelines. Front Cardiovasc Med. 2021 Aug 3;8:715878.





A recent systematic revision collected 5 RCTs enrolling patients with thrombotic APS who received DOACs or VKA.

Adelhelm JBH, et al. Therapy with direct oral anticoagulants for secondary prevention of thromboembolic events in the antiphospholipid syndrome: a systematic review

and meta-analysis of randomised trials. Lupus Sci Med. 2023 Oct;10(2):e001018.



A recent systematic revision collected 5 RCTs
enrolling patients with thrombotic APS who
received DOACs or VKA.

DOACs were significantly worse than VKA for
secondary prophylaxis, especially among
patients with a history of AT (OR 5.5 (95% CI 2.1
to 14.7) p=0.0006).

Although less harmful, DOACs were also inferior
to VKA in patients with a history of VT (OR 2.7
(95% CI 1.2 to 6.1) p=0.01).

The risk of thrombosis for the subgroup of aPL
triple-positive patients was higher with DOACs
than VKA (OR 3.8 (95% CI 1.66 to 8.65) p=0.002).

Adelhelm JBH, et al. Therapy with direct oral anticoagulants for secondary prevention of thromboembolic events in the antiphospholipid syndrome: a systematic review

and meta-analysis of randomised trials. Lupus Sci Med. 2023 Oct;10(2):e001018.



Pastori D, et al. Use of Direct Oral Anticoagulants in Patients With Antiphospholipid Syndrome: A Systematic Review and Comparison of the International 
Guidelines. Front Cardiovasc Med. 2021 Aug 3;8:715878.


