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THROMBOPHILIA : DEFINITION?

 Thrombophilia is a coagulation trouble inducing an increase of

coagulation capacity

 Thrombophilia characterizes a person presenting an abnormality in

the coagulation process

 Thrombophilia, constitutive or acquired, is a hemostatic disorder

associated with a hypercoagulable state leading to thrombosis

 Thrombophilia is a patient status with a particular predisposition to 

present thrombotic episodes

Wikipedia 2016



Constitutive

Factors:

Genetic

Thrombophilia…

Acquired

Factors:

Obesity

Cancer

APS…

Environmental

Factors: 

Immobilization

Surgery…

THROMBOSIS : MULTIFACTORIAL SOURCE 



THROMBOSIS : MULTIFACTORIAL + MULTIGENIC

Interaction of Risk Factors
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FAMILIAL THROMBOPHILIAS

• Deficiencies in Coagulation Inhibitors

AT 1965 

PC                                   1981

PS                                    1982

• Resistance to Activated PC 1993

Mutation R506Q FV Leiden 1994

• Facteur II G20210A Mutation 1996

• Polymorphisms ABO gene 2008

• Facteur IX Padua 2009

(IX R338L  activity and X-linked transmission)

• Prothrombin Yukuhashi 2012

(II R596L => resistance to AT and TM) 

•  FVIII, FIX,

• Dysfibrinogenemias

• FXIII 34val…
Tagagi et al, Thromb Haemost 2016



FAMILIAL THROMBOPHILIAS :

PREVALENCE AND VASCULAR RISK

Blanco-Molina et al, Thromb Res 2012

TYPE Prevalence Prevalence RR VTE

Gl population 1er TEE 

AT 0,02%-0,2% 1% 5-50

Protein C 0,1%-0,5% 3% 7-15

Protein S 0,1%-0,2% 1%-2% 6-10

FV Leiden 2%-18% 15%-20% 5-8

FII Leiden 2%-12% 6%-15% 2-4



DIFFERENCE OF RISK AND FREQUENCE

Antithrombin Deficiency

Factor V or II homozygous (<0.05%)
Combined Abnormalities

PC or PS deficiency

Factor V or  Factor II heterozygous

x 50

x 2-7

VTE Frequence

2%

7-20% 

VTE Risk

x 20



UTILITIES OF THROMBOPHILIA TESTING

• Patient Explanation on the Reasons of Thrombosis?



Thrombophilic Family Franco-Canadian – 710 members

Heterozygous Deficiency in PC (Type 1 – His107Pro mutation exon 6) 

28% of 144 mutation carriers had a DVT (60% < 40 yo)

Bovill et al Blood 1989



Haastedt et al  Am J Hum Gen 1998



Haastedt et al  Blood 2009

“The interaction of abnormal or deficient endothelial

CADM1 with PC deficiency suggests a novel mechanism

of impaired endothelial barrier function conferring

increased thrombosis risk in inherited thrombophilia that

may shed light on the poorly understood third member of

the Virchow triad : the vascular wall.”

Genetic Variants in Cell ADhesion Molecule 1 (CADM1):

A Validation Study of a Novel Endothelial Cell

Venous Thrombosis Risk Factor

Cell ADhesion Molecule 1: a Novel Risk Factor for VTE

De Haan et al  Thromb Res 2014



THROMBOPHILIA TO EXPLAIN DVT?
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UTILITIES OF THROMBOPHILIA TESTING

• Patient Explanation on the Reasons of Thrombosis?

• Evaluation of Thrombosis Recurrence Risk?

• Determination of Treatment Duration?



Moll J Thromb Thrombolysis 2015

THROMBOPHILIA AND RELATIVE RISK



Men with FVL or 

FIIL are at a much 

higher risk for VTE 

recurrences than 

Women.



Recurrent

VTE 

Anticoagulation

Time
0

 provoked

 unprovoked VTE

 active cancer
 ongoing risk factor
 high risk thrombophilia

 male 

VTE 

INDIVIDUALIZED TREATMENT DURATION

3 mos Kearon et al ACCP Chest 2016



DURATION OF TREATMENT FOR VTE

Provoked (transient, reversed risk)    3 months

*Periodic reassessment re:

1) New patient risk factors for bleeding, thrombosis

2) New knowledge

3) Patient preference

Unprovoked indefinite*

Continuing risk (unresolved  

cancer, AT deficiency, APLS)             indefinite*

duration

Kearon et al ACCP Chest 2016



UTILITIES OF THROMBOPHILIA TESTING

• Explaining to the patient the reasons of thrombosis occurrence?

• Evaluation of the risk of Thrombosis recurrence?

• Determination of treatment duration?

• Protective strategy for targeted siblings in risky situations? 



No E      no 93/316

Transdermal E     no  46/156

Oral E no 37/41

No E yes 31/25

Transdermal E yes 14/13

Oral E yes 14/3

1 10 100

Estrogen Mutation Cases/Controls Odds ratios (95 % CI) *

* Adjusted for BMI, family history of  

VTE and varicose veins

25.5

4.4

4.1

4.1

1.2

1

Straczek et al., Circulation, 2005

£ Either FVL or Prothrombin 20210

HRT AND DVT : MUTATIONS IMPACT

ESTHER STUDY



• Positive Familial History 

Zoller et al  Circulation 2011

45 362 patients ETEV+
2393 membres de la 
fratrie ETEV+ femmes

THROMBOTIC RISK NOT EQUAL 

IN CASE OF FAMILY HISTORY



 Testing only for heritable biological thrombophilia 

will provide an uncertain estimate of risk…

PERSONAL DISPOSITIONS …



VTE PROPHYLAXIS AND PREGNANCY : RECOMMENDATIONS

• No Randomized Trials

• Low Level of Evidence

• Contradictions between various Recommendations

 SFAR France  (2010)

 ACCP USA (2012)

 ACOG USA (2013)

 ABM France (2013)

 SOGC Canada (2014)

 RCOG UK (2015)

Multidisciplinary Approach



Thrombophilia, Pregnancy and Thrombotic Risk

Gerhardt et al, Blood 2016



• 1 – Major Risk

- Expert Follow-Up
- Echo-Doppler (basal status) 
- LMWH at curative dosage during all pregnancy and post-partum 

period
- adjusted to body weight
- Stockings during pregnancy and post-partum
- VKA or DOACs in post-partum

Clinical Risk Biological Risk

Recurrent DVT
On-Going Indefinite AC Treatment

AT* Deficiency non HBS type 1 ou 2
APLS*

1. Agence de biomédecine 2013, 2. RCOG 2015
3. ACCP 2012

Thrombophilia, Pregnancy and Thrombotic Risk



• 2 – High Risk

- Expert Follow-Up

- Echo-Doppler (basal status) 

- LMWH at prophylactic dosage during all pregnancy and post-partum 
period

- adjusted to body weight

- Stockings during pregnancy and post-partum

Clinical Risk Biological Risk

- Previous proximal DVT idiopathic
- Previous DVT assoicated with pregnancy

or OP contraceptive
With ou without biological thrombophilia

- Previous personal DVT with transient risk
factor

- Familial DVT but no personal DVT

Major Thrombophilia: 
FV ou FII homozygous gene mutation, 
Combined heterozygous thrombophilias

1. Agence de biomédecine 2013, 2. RCOG 2015
3. ACCP 2012

Thrombophilia, Pregnancy and Thrombotic Risk



• 3 – Moderate Risk

• LMWH at prophylactic dosage in post-partum period
- Stockings during pregnancy and post-partum
- France ABM 2013 : Start during 2nd or 3rd trimester if combined to > 2 RF
- UK RCOG 2015 : LMWH > 28 weeks (recommandation level D)

OR >10 = High Risk

Clinical Risk Biological Risk

- Previous DVT with transient risk factor
(no pregnancy and no OPC pill) 

- Familial DVT and ni personal DVT
- Association with minor risk factors

(Table)

Non Major Biological Thrombophilia
Detected in Familial survey

1. Agence de biomédecine 2013, 2. RCOG 2015
3. ACCP 2012

Thrombophilia, Pregnancy and Thrombotic Risk



Risk Factors For Maternal VTE Absolute Risk < 1% 

Risk Factors
• Lupus Erythémateux Disséminé
• Cardiopathie majeure
• Maladie inflammatoire de l’intestin
• Drépanocytose
• Grossesse obtenue par PMA
• Prééclampsie avec RCIU
• Grossesse multiple
• Infection du post-partum
• Obésité IMC>30 ou poids > 120 kg
• Tabagisme (>10 cig/j avant grossesse ou persistant)
• Thrombophilie bas risque asymptomatique*
• Anémie durant grossesse
• Hémorragie grave du post-partum (> 1L et/ou transfusion)
• Accouchement prématuré < 37SA
• Césarienne en urgence
• Parité > 3
• Varices importantes
• Age> 35 ans

Adjusted OR
8
7
4
4
4
4
4
4
4
3
3
3
3
3
3
2
2

1.5    

• Heterozygous FVL or FIIL

• Heterozygous PC or PS Deficiency

Sénat et al J Gyn Obst Biol Reprod 2015 
Recommandation du post-partum

Additive Evaluation
OR>10 => Absolute Risk >1% 



DEDICATED STRATEGY

Moderate Risk

FVL heterozygous
No family history

• Other Risk Factor
- Age>35 yo
- Obesity
- Smoking
- Varicosis…

FVL heterozygous
No family history

• Other Risk Factor
- None

Stockings
LMWH Prophylaxis
Only in post-partum
6 to 8 weeks

High Risk

Echo-Doppler 
Stockings
LMWH Prophylaxis
Pregnancy + post-partum 
6 to 8 weeks

CatherineFlorence

Score 3 Score 13,5



De Stephano et al Thromb Haemost 2013

1st episode Recurrence risk Asympto. Relatives Pop. Gal

WHO… WHY?



Pernod G, Précis MTEV SFMV 2015

CANDIDATES FOR THROMBOPHILIA TESTING

Luxembourg et al Thromb Haemost 2014;



WHICH EXAMS…?

• Hemogram

• PT ApTT,

• Lupus Anticoagulant

• AT,PC,PS Activities

• APCR and mutation FV Leiden 

• Mutation G20210A FII

• Anticardiolipins, anti-b2GPI (IgG, IgM)

• Anti-PT, Anti-ET, Anti-Annexin V… 

(Informed and Signed Consent) 

Juste prescription des examens de biologie

http://dommed.aphp.fr:4567/jpbio



WHEN…?

Moll et al J Thromb Thrombolysis 2015
Far from the Acute Phase… 

Rule Out High Risk Thrombophilias… 



DOACS AND THROMBOPHILIA TESTING

Tests pouvant être réalisés chez les patients traités par

dabigatran, rivaroxaban et apixaban

Antithrombine Activité : 

- basé sur activité anti-Xa (dabigatran)

- basé sur activité anti-IIa (rivaroxaban et apixaban)

Antigène

Protéine C Activité amidolytique

Antigène

Protéine S Antigène libre

Résistance à la protéine Ca

Mutation G20210A du gène 

de la prothrombine

Mutation Q506 du facteur V

Mutation G20210A du gène 

de la prothrombine

Recherche de SAPL Anticorps anticardiolipine

Anticorps anti-bêta2GPI

GEHT, http://www.geht.org

http://www.geht.org/


THROMBOPHILIA IS CLINICO-BIOLOGICAL 

 50% of clinical thrombophilias with negative biological audit

 40 % of idiopathic VTE are associated with a genetic factor

 40% of familial VTE history are associated with a genetic factor

 30% of unprovoked VTE got 1st degree relatives with VTE history

 Impact in asymptomatic relatives : OPC, contextualized prophylaxis

Allain et al Rev Med Interne 2016



• All thrombophilias and all patients are not associated with the 
same risk of VTE

- combined thrombophilia, AT deficiency, APLS…

- heterozygous FV Leiden, PS deficiency…

THROMBOPHILIA TESTING : UTILITY NOT FUTILITY

• Thrombophilia identification may allow

– Prophylaxis in situations at risk

– Optimisation of antithrombotic strategy 

– Improvement of lifestyle habits

– Patient motivation for personal and familial primary prevention

• Don’t neglect a « negative biological audit»



SEE RIGHT TO PROTECT RIGH


