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Come da nuova regolamentazione della Commissione Nazionale per la Formazione Continua del  Ministero della Salute, è richiesta la trasparenza 
delle fonti di finanziamento e dei rapporti con soggetti portatori di interessi commerciali in campo sanitario.

• Consulenza ad aziende con interessi commerciali in campo sanitario (Novartis, Amgen, Bristol, Takeda, Sobi, Grifols, Janssen)

•Partecipazione ad Advisory Board (Novartis, Amgen, Bristol, Takeda, Sobi, Grifols, Janssen)



• Utilità dei test per trombofilia si/no: 
per capire? per la prevenzione? per la terapia?

• Popolazioni speciali (i pazienti ambulatoriali con cancro)
• Trombofilia acquisita ( APS)
• Gravidanza e trombofilia
• Quali test? Andare oltre i dosaggi funzionali
• Selezione del paziente 

Di cosa si e’parlato o scritto a New Orleans 2023….





Thrombophilia
“Hereditary and/or acquired conditions associated with an 

increased predisposition to thrombosis”

Inherited

Antithrombin deficiency
Protein S deficiency
Protein C deficiency
Factor V Leiden (G1691A)
Prothrombin gene mutation (G20210A)

Acquired

Antiphospholipid syndrome
Myeloproliferative neoplasms
Paroxymal nocturnal hemoglobinuria
Cancer
Surgery
Immobility
Estrogens (pregnancy, oral contraceptives, 
hormone replacement) 



VTE 
risk factors

Kostantinides SV, et al. Eur 
Heart J 2019



Thrombophilia Risk of first VTE (RR) Risk of recurrence (?)

PTG20210A hetero 3.8 1.45
FV Leiden hetero 4.9 1.56
FV Leiden homo 18 1.2-2.65
FVL+PTG20210A 20 1.0-4.81
Protein C 24.1

2.8Protein S 30.6
Antithrombin 28.2
APLA - 1.41
ACA 1-6 1.53
LAC 2-6 2.83

Solo studi 
caso-controllo
o metanalisi!

Segal J, et al. JAMA 2009, Ljferring WM, et al. Circulation 2010



Risk factor for recurrence

Lentz SR, Hematology Am Soc Hematol Educ 
Program 2016



DASH Predictive Score

Tosetto A, et al. J Thromb Haemost 2012, Rodger MA,  et al. BMJ 2017



Prevalence of VTE based on D-dimers positivity was comparable between patients on anticoagulation and patients 
without anticoagulation
Vicky Mai,  Emily S.L. Martens,  Marc Righini,  Sam Schulman, Venkatesh Thiruganasambandamoorthy,  Susan Kahn, Veronica Bates,  Amanda Pecarskie,  Michael J. 
Kovacs, Shaun Visser,  Sudeep P Shivakumar,  Melanie Tan, Marc A. Rodger,  Dimitrios Scarvelis,  Aurelien Delluc, Philippe Girard,  Menno V Huisman,  Philip S. Wells, 
Frederikus A Klok,  Gregoire Le Gal

The PREDICTORS study is an international prospective multicenter observational cohort study of outpatients with suspected VTE
recurrence. The aim of the study is to evaluate the performance of D-dimers in patients with a history of VTE based on anticoagulation
status.

D-dimer measurements were used in the diagnostic management of 482 patients, of which, 168 patients were on anticoagulation and
314 were not on anticoagulation.

Amongst patients on anticoagulation, 4/90 (4.4%; 95%CI 1.2%-11.0%) and 21/78 (26.9%) had recurrent VTE at enrollment in patients
with negative and positive D-dimers, respectively. During follow-up, no recurrent VTE occurred in patients with negative D-dimers.

Amongst patients without anticoagulation, 2/79 (2.5%; 95%CI 0.3%-8.9%) and 117/235 (49.8%) had recurrent VTE at enrollment in
patients with negative and positive D-dimers, respectively. One recurrent VTE occurred during follow-up amongst patients with initial
negative D-dimers (1.3%; 95%CI 0.0-7.0%).

Prevalence of VTE based on D-dimers positivity was comparable between patients on anticoagulation and patients without
anticoagulation



“ Before ordering a test decide what you will do if it is 1) positive or 2) negative.  
If both answers are the same, don’t take the test” 
A. Cochrane

Caveats
1.Over-focus on the thrombophilia
2.Wrong test is ordered
3.Misinterpretation of tests
4.Wrong decision making based on test result
5.Cost of testing



Two comments….

“One cannot be dogmatic about thrombophilia testing due to non-existence of quality
clinical outcome studies whether decision on length of anticoagulation after a VTE
based on thrombophilia testing results has an impact on clinical outcomes or quality
of life”

“I should perform thrombophilia testing to detect strong thrombophilia that would be
ONE of the reasons to continue anticoagulation when the patient and I do not quite
know whether to stop or continue anticoagulation after a VTE”

Intermediate risk of recurrence or higher risk patients who 
hate to be on blood thinners



3 months

Long-term

Provoked VTE
1% at 1 year
3% at 5 years

Unprovoked VTE
10% at 1 year
30% at 5 years

Risk of recurrence
Accepted 

threshold 5% per 
year?
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Thrombophilia Gene Mutations for the Prediction of Venous Thromboembolism in Ambulatory Cancer Patients 
Danielle Carole Roy, Tzu-Fei Wang, Ranjeeta Mallick, Philip S. Wells, Marc Carrier and Steven Hawken

The role of inherited thrombophilia on the risk of VTE in cancer
patients is unclear and determination of thrombophilic status is not
part of clinical practice.

Blood samples at baseline visit from patients enrolled in AVERT trial
(apixaban as thromboprophylaxis in ambulatory cancer patients with
intermediate to high risk for VTE) were used to perform a panel of
thrombophilia gene mutations.

The panel includes Prothrombin G20210A mutation, Factor XI, Fibrinogen
gamma chain (FGG), SERPINA10, Factor V K858R, Factor XIII, Factor V
Leiden and, ABO blood gene mutations.

During the 7-months of follow-up, there were 39 VTE events including 25
deep vein thrombosis (DVT), 13 pulmonary embolisms (PE), and 1 DVT with
PE.





RAPS TRIAL
Rivaroxaban vs Warfarin in antiphospholipid 

syndrome

Warfarin recommended for:
• triple positive
• arterial thrombosis
• organ involvement with small 

vessel disease
• heart valve disease according to 

Sydney criteria

Cohen H, et al. Lancet Haematol 2016, Pengo V, et al. J Thromb Haemost 2021



Anticoagulation Practice, Recurrent Thrombosis, and Major Bleeding in Antiphospholipid Syndrome - a Multicentre 
Observational Study in the United Kingdom
Christina Crossette-Thambiah, Indika Rajakaruna, Zain Odho, Andrew Doyle, Karen Breen, Michael Laffan and Deepa Jayakody Arachchillage

Dual or triple aPL status, smoking, hypertension, and ischemic heart
disease were significantly associated with recurrent thrombosis on
univariate but not multivariate analysis, confirming a multifactorial
contribution for thrombosis.

In both univariate and multivariate analysis, increasing age was
significantly associated with major bleeding (HR 1·05, 95%CI 1.01-1·10; P
= 0·022). Notably, a higher target INR was associated with major bleeding.

VKA remains the main anticoagulant of use in patients with
thrombotic APS, even if there are wide variations in the practice
within the UK which are mostly, but not wholly, adherent to national
guidelines especially in the context of triple positive thrombotic disease
and arterial thrombosis.



A Role of Immunothrombosis in Acquired Antibody-Mediated Thrombophilia's: Classical Complement and 
Neutrophil Activation in APS and HIT
Annina Capraru, Tiphaine Ruggeri,  Noelia Schärz, Laura Delvasto-Nunez,  Justine Brodard,  Gerard van Mierlo, Johanna A. Kremer Hovinga Strebel,  Anne 
Angelillo-Scherrer, Ilse Jongerius,  Sacha S. Zeerleder

There is growing evidence that complement- and neutrophil activation in the form of
neutrophil extracellular traps (NETs) play an important role in the pathogenesis of thrombosis,
the so-called “immunothrombosis”.
It has been demonstrated, that complement activation products efficiently induce neutrophil
activation in the form of NETs resulting in thrombosis (ex. sepsis, PNH), and viceversa
therapeutic complement inhibition prevents neutrophil activation.

Patients with APS and HIT showed significantly higher levels of complement activation
products both classical (C4b/c) and alternate (C3b/c) pathway as compared to healthy
controls.

Similarly elastase-a1antitrypsin complexes (HNE) and nucleosomes, which are markers for
neutrophil activation, were higher in HIT and APS patients compared to healthy subjects.

Furthermore C4b/c levels were significantly higher in APS high-risk compared to low-to-
intermediate risk patients.



Anticoagulation and/or Antiplatelet in Thrombotic Antiphospholipid Syndrome with Previous Arterial 
Thromboembolism: A Retrospective Cohort
Norah Alnegheimish, Eric Kaplovitch, Rita Selby and Jameel Abdulrehman,

From an initial 891 patients with at least one positive antiphospholipid antibody test, 120 patients met criteria for thrombotic APS and had
a previous ATE. 62 patients were excluded for different reasons. After exclusions, 58 patients with a total of 89 thrombotic events were
included in the analysis with a cumulative follow up of 248.4 years.

There were a total of 10 MB events including 4
intracranial bleeding (ICB), 1 gastrointestinal
bleeding, and 5 other types of MB. ICB occurred
in 3 patients on VKA (t INR 2-3) and 1 on VKA (t
INR 2-3) with AP.

This retrospective cohort of 58 patients with TAPS and a previous ATE demonstrated a numerically higher risk 
of recurrent thrombosis with AP alone and a numerically higher risk of MB with the combination VKA and AP. 



Comparative Analysis of Direct Oral Anticoagulants and Vitamin K Antagonists in Antiphospholipid Syndrome 
Patients
Maha AT Elsebaie, Zoe Alexandra Wickham, Stephanie Debragga, Juan Li  and Manila Gaddh

A total of 153 patients with confirmed APS diagnosis were included in the study. Study subjects must have experienced acute thrombosis between
01/01/2012 and 12/31/2018 and started anticoagulation therapy with DOACs or VKAs.

The authors found no statistically significant differences in risk of recurrent thrombosis or CRB events among patients who were
started on DOAC vs. VKAs. The number of arterial thrombosis events was minimal and similar in both treatment groups: N=3 in DOAC group vs.
N=5 in the VKA group.

Patients treated with rivaroxaban had a similar risk of recurrent thrombosis (log rank, p-value=0.629) and CRB events (log rank, p-value=0.631)
compared to those treated with apixaban.

The risk of recurrent thrombosis was not affected by degree of aPL positivity or previous history of arterial thrombosis in multivariate models (HR
0.791, 95% CI 0.357 - 1.751)



Comparative Analysis of Direct Oral Anticoagulants and Vitamin K Antagonists in Antiphospholipid Syndrome 
Patients
Maha AT Elsebaie, Zoe Alexandra Wickham, Stephanie Debragga, Juan Li  and Manila Gaddh





Low-Molecular-Weight Heparin Versus Standard Pregnancy Care for Women with Recurrent Miscarriage and 
Inherited Thrombophilia (ALIFE2): An Open-Label, Phase III Randomized Controlled Trial
Siobhan Quenby, Katie Booth, Louise Hiller, Arri Coomarasamy, Eva Hamulyák, Luuk Scheres, Paulien G. de Jong, Thijs van Haaps, Lauren J. Ewington, Shreeya 
Tewary, Mariëtte Goddijn and Saskia Middeldorp.

The ALIFE 2 trial was an investigator-initiated, international open-label
randomized controlled trial.

Patients eligible were women (18-42 years) who had two or more pregnancy
losses and confirmed inherited thrombophilia (factor V Leiden, prothrombin
20210A mutation, antithrombin, protein C or protein S deficiency) and were
actively trying to conceive or less than 7 weeks pregnant.

Between August 2012 and January 2021, a total of 10,626 women with
recurrent miscarriage were assessed for eligibility: among 428 women with
inherited thrombophilia, 326 women conceived and were randomized: 164
were assigned to the LMWH group and 162 were assigned to the standard
surveillance group.



Low-Molecular-Weight Heparin Versus Standard Pregnancy Care for Women with Recurrent Miscarriage and 
Inherited Thrombophilia (ALIFE2): An Open-Label, Phase III Randomized Controlled Trial
Siobhan Quenby, Katie Booth, Louise Hiller, Arri Coomarasamy, Eva Hamulyák, Luuk Scheres, Paulien G. de Jong, Thijs van Haaps, Lauren J. Ewington, Shreeya 
Tewary, Mariëtte Goddijn and Saskia Middeldorp.



Low-Molecular-Weight Heparin Versus Standard Pregnancy Care for Women with Recurrent Miscarriage and 
Inherited Thrombophilia (ALIFE2): An Open-Label, Phase III Randomized Controlled Trial
Siobhan Quenby, Katie Booth, Louise Hiller, Arri Coomarasamy, Eva Hamulyák, Luuk Scheres, Paulien G. de Jong, Thijs van Haaps, Lauren J. Ewington, Shreeya 
Tewary, Mariëtte Goddijn and Saskia Middeldorp.



Low-Molecular-Weight Heparin Versus Standard Pregnancy Care for Women with Recurrent Miscarriage and 
Inherited Thrombophilia (ALIFE2): An Open-Label, Phase III Randomized Controlled Trial
Siobhan Quenby, Katie Booth, Louise Hiller, Arri Coomarasamy, Eva Hamulyák, Luuk Scheres, Paulien G. de Jong, Thijs van Haaps, Lauren J. Ewington, Shreeya 
Tewary, Mariëtte Goddijn and Saskia Middeldorp.

LMWH (N=164) Standard care (N=162)

Mean age – years (SD) 33.5 (5.2) 33.3 (5.3)

Number of miscarriages –
3 or more

118 (72%) 110 (68%)

Factor V Leiden 
hetero/homozygous

95 (58%)/ 5 (3%) 89 (55%)/ 0 (0%)

Prothrombin mutation 
hetero/homozygous

39 (24%)/0 (0%) 44 (27%)/ 2 (1%)

Antithrombin deficiency 2 (1%) 5 (3%)

Protein C deficiency 5 (3%) 8 (5%)

Protein S deficiency 23 (14%) 21 (13%)

Combined thrombophilia 5 (3%) 7 (4%)



Molecular and Biological Characterization of Transient Antithrombin Deficiency: A New Concept in Congenital 
Thrombophilia
Maria Eugenia Eugenia de la Morena-Barrio, Carlos Bravo-Perez,  Belen De La Morena-Barrio, Antonia Miñano,  Jose Padilla,  Rosa Cifuentes-Riquelme, Pedro 
Garrido,  Vicente Vicente,  Javier Corral

This work included a total of 444 consecutive unrelated subjects, referred from more
than 20 European hospitals during 23 years (1998-2021), with potential antithrombin
deficiency, based on at least one positive functional assay.

Using high-throughput nucleotide sequencing for genetic analysis of SERPINC1, a
genetic defect was observed in 84.6% of 305 cases with constitutive deficiency: 248
in SERPINC1 and 10 had N-glycosylation defects.

In 61 cases of 139 cases (43.9%) who had normal antithrombin activity in at least one
sample, all with thrombosis, had missense SERPINC1 mutations (N=48), with two
recurrent mutations (p.Ala416Ser, antithrombin Cambridge II, N=15 and p.Val30Glu,
antithrombin Dublin, N=12) or N-glycosylation defects (N=13).

Two mechanisms explained transient deficiency: the limitation of current functional methods to detect some variants, and the
influence of external factors (conformational stress, generation of thrombin, alcohol intake) on the pathogenic consequences of
these mutations.
Antithrombin deficiency is underestimated and cases with moderate risk of thrombosis may be missed if only functional methods and
classical diagnostic algorithms are used.



A Multidisciplinary Quality Improvement Project to Improve Appropriate Inherited Thrombophilia Testing at VA 
Connecticut
Jenny J Xiang,  Talib Dosani,  Ronald G. Hauser, Danielle Cosentino,  Naseema Merchant,  Michal G. Rose

Many guidelines and expert opinions do not recommend inherited thrombophilia testing in unselected patients and in
patients with VTE occurring in the setting of major transient risk factors.

From 2019 to 2021, 75% of inherited thrombophilia testing (protein C, S and antithrombin deficiencies and Factor V Leiden
and prothrombin mutations) at VA Connecticut were ordered by non-hematologists. Of these orders, 55% of tests were
ordered by primary care clinicians, 29% by inpatient teams, and the remainder by non-hematology specialists.

Approximately 10% of testing by non-hematologists had abnormal results, generating further hematology consults and
workup. Given that testing has limited clinical utility and can result in unnecessary downstream healthcare use, there is a
need to improve guideline concordant and appropriate thrombophilia testing by non-hematologists.

A best practice alert (BPA) was established for inpatient and outpatient inherited thrombophilia testing at the time of order
entry. BPA notified the ordering clinician that inherited thrombophilia testing rarely impacts the choice or duration of
anticoagulation and is not recommended for most patients. The BPA recommended that as an alternative, clinicians can
consider a hematology electronic consult (e-consult) for guidance and education regarding appropriate patient selection for
testing.



A Multidisciplinary Quality Improvement Project to Improve Appropriate Inherited Thrombophilia Testing at VA 
Connecticut
Jenny J Xiang,  Talib Dosani,  Ronald G. Hauser, Danielle Cosentino,  Naseema Merchant,  Michal G. Rose

After BPA implementation in Jan 2022, the mean number of
monthly inherited thrombophilia tests from January to Jul
2022 decreased to 7.6 tests from 13.3 tests in 2021. The
average cost of testing per month decreased from $653 to
$366 with an estimated $2004 saved after intervention
implementation. The mean number of hematology e-
consults increased to 3.4 consults per month during the first
five months of the intervention period from 2.5 consults per
month in 2021.



• Indaghiamo la trombofilia per individuare familiari portatori 
e fare prevenzione( soprattutto per la trombofilia severa)

• Indaghiamo la trombofilia per i casi in cui la durata dell’anticoagulazione 
non è definita e sempre  in condivisione con il paziente

• Indaghiamo per Anticorpi antifosfolipidià AVK in trombosi arteriose e nei 
triplo positivi

• Non indaghiamo nella poliabortività perché l’eventuale profilassi con 
LMWH non cambia la natalità

• I dosaggi funzionali non bastano: si va verso il gene sequencing

• Allerta dai sistemi informatici ospedalieri al momento della richiesta di test

Cosa abbiamo portato a casa da New Orleans 2023


