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A propensity to develop venous thromboembolism 
on the basis of an underlying hypercoagulable state 
attributable to inherited or acquired disorders of 
blood coagulation or fibrinolysis.

Thrombophilia

Inherited 
(genetically determined) Acquired



Main causes of thrombophilia

Hereditary Acquired

Factor V Leiden Antiphospholipid syndrome

Prothrombin mutation G20210A Cancer

AT deficiency Myeloproliproliferative syndrome

PC deficiency Paroxysmal nocturnal hemoglobinuria 
(PNH)

PS deficiency

Dysfibrinogenemia

Controversial (low TFPI, PAI1 polymorphisms)

Novel thrombophilia

Unknown

Hyperhomocysteinemia



Thrombophilia and risk of thrombosis

Campello E. et al. Expert Rev Hematol 2019



Acquired high levels of coagulation factors and 
anticoagulants deficiency

- majority of the acquired VTE risk factors characterized by 
elevated procoagulant factors and/or reduced 
anticoagulants

Acquired thrombophilia

• Surgery
• Trauma
• Acute medical conditions
• Inflammation
• Cancer and myeloproliferative disorders
• Obesity

• Pregnancy
• Hormonal therapy
• Cancer
• Nephrotic syndrome 



Thrombophilia and risk of thrombosis

Campello E. et al. Expert Rev Hematol 2019



Trombofilia acquisita

1. Sindrome da anticorpi antifosfolipide

2. Iperomocisteinemia

3. Neoplasia

4. Sindromi mieloproliferative

5. Emoglobinuria parossistica notturna

6. Obesità



Antiphospholipid syndrome is an 

autoimmune acquired disorder 

characterized by thrombosis 

and/or pregnancy morbidity and 

 the presence of antibodies directed to 

phospholipid and pohospholipid binding 

proteins 



SINDROME DA ANTICORPI ANTIFOSFOLIPIDE

La sindrome da anticorpi anti-fosfolipidi (APS) è una sindrome caratterizzata dalla 
presenza di 1) anticorpi anti-fosfolipidi (aPL) e 

2) un quadro clinico caratterizzato da trombosi (venose e arteriose) o aborti 
ricorrenti. 

Può esistere da sola (APS primaria) o in associazione ad altre malattie 
autoimmuni, tra cui il Lupus Eritematoso Sistemico (APS secondaria). 

L'APS di solito esordisce nei giovani adulti o negli adulti di mezza età, ma può 
presentarsi a tutte le età.



Antiphospholipid antibodies

✓ in acute and chronic infections

✓ in malignant neoplasms

✓ in drug-induced disorders

✓ in autoimmune diseases

✓ in rheumatic diseases

✓ ………………………………

✓ in the healthy subject



aPL antibodies are present in:

- 1-5% of healthy individuals 

- 20% of rheumatoid arthritis patients

- 30-40% of systemic lupus erythematosus patients



EPIDEMIOLOGY OF APS

• Overall APS prevalence- 50 per 10000 people

• Female-to-male ratio 5:1

• Young-adults (15 - 50 years)

• Prevalence of aPL in thrombosis 5 - 20%

• Prevalence of aPL in poliabortivity 10 - 20%

Duarte-Garcia et al, Arthritis Rheumatol 2019
Cervera et al. Arthrtitis Rheum 2002





•SLE - 25-50% 
•Sjögren syndrome - 42% 
•Rheumatoid arthritis - 33% 
•Autoimmune thrombocytopenic purpura - 30% 
•Psoriatic arthritis - 28% 
•Systemic sclerosis - 25% 
•Mixed connective-tissue disease - 22% 
•Polymyalgia rheumatica or giant cell arteritis - 20% 
•Behçet syndrome - 20% 
•Autoimmune hemolytic anemia - Unknown 
•Infections 

PATOLOGIE ASSOCIATE
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Antiphospholipid Syndrome
Pathophysiology

APLA were originally thought to react with 
anionic phospholipids (such as cardiolipin), 
however, it is now known that most APLA are 
directed against phospholipid binding proteins 
expressed on, or bound to, an appropriate 
surface such as a cellular membrane. 

One hypothesis postulates a defect in cellular 
apoptosis, which exposes membrane 
phospholipids to the binding of various plasma 
proteins, such as beta-2 GPI.



Antiphospholipid Syndrome
Pathophysiology

Anticorpi anti-beta2 glicoproteina I 



• b2GPI is the main target Ag of APLA and b2GPI-dependent 

aPL are pathogenic.

• b2GPI can be present on the surface of several cells (EC, Mo, 

PP, trophoblast……).

• Its conformational changes may affect Ab binding (ox/red) 

and cell membrane receptor engagement.



Meroni et al. Nat Rev Rheum 2018



Knight and Kanti. Sem Immun 2022



Knight and Kanti. Sem Immun 2022



Antiphospholipid Syndrome
Pathophysiology

http://manualidimedicina.blogspot.it/2016/05/sindrome-catastrofica-da-anticorpi.html



Antiphospholipid Syndrome
Pathophysiology

Inhibition of natural anticoagulant activity
• impaired activation of PC
• impaired APC capacity to inactivate FV and FVIII
• inhibition of heparin binding and activation of AT
• inhibition of TFPI

Reduced stimulation of tPA (reduced fibrinolysis)

Cellular activation (activation of platelets to enhance endothelial adherence; 
activation of vascular endothelium, which, in turn, facilitates the binding of 
platelets and monocytes; reaction of antibodies to oxidized low-density 
lipoprotein)

Complement activation (C3a – C5a)



Key points in vascular APS

• Clotting is usually localized in common APS

• This finding supports an upstream key pathogenic 
role for the endothelium rather than for other cell 
types (i.e. Mo, neutrophils, PP) or fluid phase 
components involved in the coagulation cascade.

• We still do not know the reasons for the selective 
arterial (and particular anatomical localizations) or 
venous vessels involvement. 



• Obstetric APS is a specific subset within 
the APS box. Maternal thrombosis & 
progression to SLE are scarce (Alijotas-Reiget al 
Autoimmun Rev ‘15)

Obstetric vs vascular APS

• IgG fractions from pure obstetric APS display 
different in vitro effects on monocyte & 
trophoblast cell ( Lambrianides et al J Immunol ‘10; Poulton et al Am 

J Reproduct Immunol ‘15)

• Passive transfer of aPL IgG in naive pregnant 
animals does not need the 2° hit to induce 
fetal loss (Meroni et al Nat Rev Rheumatol ‘11)



Meroni et al, Nat Rev Rheum 2018 

Il ruolo degli anti-β2GPI 



Vial and Chamley. Autoimmun Rev 2015



Placental thrombosis is NOT the main pathogenic pathway



It has been repeatedly shown that drugs such as heparin and hydroxychloroquine 
can prevent the binding of aPL to trophoblasts in vitro, thus counteracting the 

pregnancy-induced harm to APL

Ipotesi sui meccanismi patogenetici
 del danno ostetrico nell’APS



La placenta nell’APS. Decidua (versante materno)

Patologia Cardiovascolare, 

Università di Padova

•  Infarto placentare, vale a dire la 

   necrosi ischemica dei villi 

   sostenuta dalla trombosi delle 

   arterie spirali uterine 

•  Alterato rimodellamento delle 

   arterie spirali;

•  Infiammazione della decidua.

Viall CA et al, 2015 



La placenta nell’APS. Villi (versante fetale)

Patologia Cardiovascolare, 

Università di Padova

•  Aumento dei noduli sinciziali, che 

   corrispondono ad aree di 

   aggregazione dei nuclei all’interno 

   del sinciziotrofoblasto

•  Diminuzione delle sottili, anucleate

    membrane vasculo-sinciziali che

    ricoprono i capillari fetali e sono 

    specializzate negli scambi materno-

    fetali;

•  Depositi di C4d un prodotto inerte di

    degradazione del complemento.

Viall CA et al, 2015    



Antiphospholipid Syndrome

Diagnosis

At least one clinical criterion and one laboratory criterion must be present: 

The clinical criteria consist of vascular thrombosis and pregnancy morbidity. 

Vascular thrombosis: ≥1 clinical episodes 

of arterial, venous, or small-vessel 

thrombosis in any tissue or organ 

confirmed by findings from imaging 

studies, Doppler studies, or histopathology. 

Investigation is warranted if a history of 

VTE, acute ischemia, myocardial infarction, 

or stroke (especially when recurrent) is 

present in a younger individual (males < 55 

y; females < 65 y) or in the absence of 

other risk factors.

Pregnancy morbidity:

•≥1 late-term (>10 weeks' gestation) 

spontaneous abortions 

•≥1 premature births of a 

morphologically healthy neonate at or 

before 34 weeks’ gestation because 

of severe preeclampsia or eclampsia 

or severe placental insufficiency 

•≥3 unexplained, consecutive, 

spontaneous abortions before 10 

weeks’ gestation 
Miyakis S et al. JTH 2006 



Diagnosi di laboratorio

1. Dosaggio anticorpi tramite test ELISA (test di cattura)
2. Dosaggio dell’attività antifosfolipidica → LAC



Laboratory criteria

1. LUPUS ANTICOAGULANT

 

2. ANTICARDIOLIPIN ANTIBODIES IgG AND/OR IgM AT MEDIUM-

HIGH LEVELS

3. ANTI-Β2-GLICOPROTEIN I ANTIBODIES  IgG AND/OR IgM  AT 

MEDIUM-HIGH LEVELS

Present on two or more occasions, at least 12 weeks apart 

Classification of APS should be avoided if less than 12 weeks or more than 5 
years separate the positive aPL test and the clinical manifestation. 



Anti-cardiolipin Antibodies

aCL are heterogeneous antibodies that in immunoassay’s 

bind to a complex of phospholipids and plasma proteins, 

mainly B2GPI. 

Galli et al. Lancet 1990
McNeil et al. PNAS 1990
Hunt et al. Lupus 1992

CL

- --

---
b2GP1

CL

cardiolipin complex 

Cardiolipina/b2GP1

b2GP1 

alone



Anti-β2glycoprotein I antibodies

• Anti- β2GPI antibodies are specific to the 

β2GPI, a cofactor with affinity for anionic 

phospholipids which inhibits in vitro the 

activation of prothrombin and the ADP-

dependent platelet aggregation.

De Laat et al. Blood 2006



D5

R39-R43

c)

Based on data from:

Bouma et al. 1999, 

Scharzenbacher et al. 1999, 
Hammel et al. 2002, 
Agar et al. 2010

Reviewed in:

DeLaat` 2011

Conformation change leads to the 
exposure of the domain 1 epitope
(intermediate stages not shown)

de Laat B, et al. Blood. 2006.

B2GPI - Structure

Mahler M, et al. Autoimmun Rev , 2012 



de Laat B, et al. Blood. 2004.
Mahler M, et al. Autoimmun Rev , 2012 

B2GPI - Structure



Laboratory tests

Test ELISA



Diagnosi di laboratorio - LAC

Lupus perche scoperto nei pazienti con LES
Anticoagulant perchè allunga il PTT



LUPUS ANTICOAGULANT

β2GPI

LAC is an in vitro phenomenon determining a 
phospholipid (PL)-dependent elongation of clotting 
times



Diagnosi di laboratorio - LAC



Diagnosi di laboratorio - LAC



LUPUS ANTICOAGULANT

Devreese et al, JCM. 2022



LUPUS ANTICOAGULANT

Devreese et al, JCM. 2022



Diagnostic steps

- Screening test

- Mixing test

- Confirmatory test

Diagnosi di laboratorio - LAC



● dRVVT Screen
● dRVVT Confirm

● Silica Clotting Time Screen
● Silica Clotting Time Confirm



● dRVVT Screen: reagente liofilo costituito da veleno di 
vipera di Russell diluito, ioni calcio e una quantità ridotta 
di fosfolipidi che lo rendono un reattivo particolarmente 
sensibile alla presenza di LAC. 

● dRVVT Confirm: reagente liofilo  che, oltre a quanto già 
presente nel reagente dRVVT Screen, contiene un alto 
quantitativo di fosfolipidi a doppio strato che 
neutralizzano l’effetto del LAC e riportano i tempi di 
coagulazione a valori inferiori.



● SCT Screen: reagente costituito da silice colloidale per 
l’attivazione della via intrinseca della coagulazione e da un 
ridotto contenuto di fosfolipidi che lo rendono un reattivo 
particolarmente sensibile alla presenza di LAC. 

● SCT Confirm: reagente che, oltre a quanto già presente 
nel reagente SCT Screen, contiene un alto quantitativo di 
fosfolipidi a doppio strato che neutralizzano l’effetto del 
LAC e riportano i tempi di coagulazione a valori inferiori.



LAC testing and interpretation

Garcia and Erkan, NEJM 2018



Antiphospholipid Syndrome
Laboratory diagnosis



Antiphospholipid Syndrome
Laboratory diagnosis





Ratio > 1.3



Antiphospholipid Syndrome
Laboratory diagnosis

Thrombocytopenia is fairly common (22% at presentation, 30% cumulatively) and 
is therefore associated with paradoxical thrombosis. However, patients with 
platelet counts of less than 50,000/µL may have an increased risk of bleeding. 
Hemolytic anemia has been well described in patients with APS and is associated 
with the presence of IgM aCL antibodies.
A low ANA level may be present and does not necessarily imply coexisting SLE.











Laboratory Criteria-aPL risk 
stratification

Tektonidou MG, et al. Ann Rheum Dis 2019



Antiphospholipid Syndrome
Diagnosis

Miyakis S et al. JTH 2006 

APS clinical “non-criteria” 
recognized by the 2006 
consensus statement:
cardiac valve disease, 
livedo reticularis, 
thrombocytopenia, 
nephropathy, 
skin ulcers, 
transient ischemic attacks

Additional antibodies directed against 
phospholipid/phospholipid-protein 
complexes for which testing may be useful 
in selected cases (seronegative APS, 
because they are not part of the 2006 
consensus criteria) :

•     IgA aCL
•     IgA beta-2 glycoprotein I
•     Anti-phosphatidylserine antibodies
•     Anti-phosphatidylethanolamine 

antibodies
•     Anti-prothrombin antibodies
•     Antibodies against the 

phosphatidylserine-prothrombin complex



aPS / PT test utility

• Improves the diagnostic sensitivity of true APS patients 
(bridges the seronegative gap)

• Antibodies to PS + PT complex are clinically more important than 
those to isolated PS or PT

• They contribute to the 'risk stratification'

• High correlation with LAC

• Useful as a confirmatory test when it is difficult to repeat the 
LAC

• Simple and reproducible test with respect to the sample

• There is no need to stop anticoagulant therapy

• Easy sample handling (quality, handling, storage)



Peculiarities of the Domain 1 IgG assay

• High correlation with Triple-Positivity

• Confirmation: anti-Domain 1 antibodies are a more specific marker for 
more severe APS situations than the presence of antibodies directed 
to other parts of the B2-Glycoptrotein 1 protein (domain 4/5) 
associated with other cardiovascular diseases

• Therapy Monitoring: Anti-Domain 1 antibodies have been proposed as a 
test for therapeutic monitoring in the treatment of APS1 conditions2

• Prognostic use: anti-Domain 1 antibodies are the most clinically relevant 
marker, due to the high correlation with thrombosis.

1. Andreoli L. et al, Reumatismo, 2010; 62(3):189-194
2. Ioannou Y. et al, Lupus, (2010) 19, 400–405
3. De Laat B. et al Nat Clin Practice 2008; 4 (4): 192-199





ANTIPHOSPHOLIPID SYNDROME

CLINICAL SPECTRUM

Single venous/arterial thrombosis
Multiple venous/arterial thrombosis

Small vessels thrombosis
Catastrophic APS

Primary APS
Secondary APS Paraneoplastic

 syndrome

Pregnancy morbidity



• Primary APS

• Secondary APS- associated with SLE, 

and other connective tissue diseases



CLINICAL CRITERIA

VASCULAR THROMBOSIS

One or more clinical episodes of 

✓ arterial, 

✓ venous, 

✓ or small vessel thrombosis, 

in any tissue or organ. 



Trombosi arterie tibiale 

posteriore, interossea e 

tibiale anteriore di sinistra

Trombosi arteria 

coronaria con area 

infartuale

Clinical pictures

Trombosi della vena 

cava inferiore e della 

vena iliaca comune di 

sinistra

Tromboembolia polmonare

Trombosi dell’arteria cerebrale media di 

sinistra

Trombosi del microcircolo

Trombosi del seno 

venoso sagittale 

superiore

Trombo adeso alla parete libera 

dell’atrio destro



Microlivedo acrale fissa

( F. B.  anni 44 )



Trombosi arterie tibiale posteriore, interossea e tibiale anteriore di sinistra.  
( K. F.  anni 17)







Antiphospholipid Syndrome
Clinical features

• Peripheral venous system 
• Central nervous system (stroke, sinus thrombosis, seizures, chorea, reversible 

cerebral vasoconstriction syndrome)
• Peripheral nervous system (peripheral neuropathy including Guillain–Barré

syndrome)
• Hematologic (thrombocytopenia, hemolytic anemia)
• Obstetric (pregnancy loss, eclampsia)
• Pulmonary (PE, pulmonary hypertension)
• Dermatologic (livedo reticularis, purpura, infarcts/ulceration)
• Cardiac (Libman-Sacks valvulopathy, MI, diastolic dysfunction)
• Ocular (amaurosis, retinal thrombosis)
• Adrenal (infarction/hemorrhage)
• Musculoskeletal (avascular necrosis of bone)
• Renal (thrombotic microangiopathy)

The kidney is  a major target organ in APS. Nephropathy in APS is characterized by 
small-vessel vaso-occlusive lesions associated with fibrous intimal hyperplasia of 
interlobular arteries, recanalizing thrombi in arteries and arterioles, and focal atrophy.



Extra-criteria clinical manifestations of 
APS

Sciascia et al. Nat Rev Rheum 2017



Barbhaiya M et al. BMJ 2023 

2023 Clinical criteria
Thrombosis

2023 ACR/EULAR classification criteria



2023 ACR/EULAR classification criteria

Barbhaiya M et al. BMJ 2023 

2023 Clinical criteria
Obstetric



Barbhaiya M et al. BMJ 2023 

2023 Clinical criteria
Additional criteria

2023 ACR/EULAR classification criteria



Barbhaiya M et al. BMJ 2023 

2023 Laboratory criteria

2023 ACR/EULAR classification criteria



2023 ACR/EULAR classification criteria

Barbhaiya M et al. BMJ 2023 

The 2023 ACR/EULAR APS classification criteria are
presented in figure. 

According to these criteria, patients should be classified as 
having APS if they fulfil the entry criteria (at least 1 clinical and 
one laboratory criterion within 3 years of each other) and 
accumulate at least three points from clinical domains
and three points from laboratory domains.



2023 ACR/EULAR classification criteria

Barbhaiya M et al. BMJ 2023 



Antiphospholipid Syndrome
Thrombotic risk

DIAGNOSI CERTA:
tripli positivi (LAC +, IgG o IgM acL >40 U, IgG o IgM B2GPI > 40 U, stesso isotipo) + 

comprovata trombosi venosa/arteriosa e/o Perdita gravidica

spt
Età < 50 aa
VTE non provocato, sito atipico, microcircolo
Perdita gravidica dopo la 10 SG
IgG aCl e aB2GPI ad alto titolo
LAC fortemente positivo (2 test positivi)

Può non servire ripetere dopo 12 settimane!

IgM sono meno protrombotici → di solito soggetti più anziani e con eventi atero-
trombotici. 



Antiphospholipid Syndrome
Thrombotic risk

DIAGNOSI probabile/possibile:
doppia positività (perlopiù LAC negativo, IgG o IgM acL >40 U, IgG o IgM B2GPI > 

40 U, stesso isotipo) + comprovata trombosi venosa/arteriosa e/o Perdita gravidica

Pazienti con rischio di eventi trombotici inferiore

Il titolo antiB2GPI non è sufficiente a dare attività LAC

Più importante nella morbidità gravidica

Trattare la clinica (trombosi) non considerare gli anticorpi



Antiphospholipid Syndrome
Thrombotic risk

DIAGNOSI incerta/improbabile:

singola positività + comprovata trombosi venosa/arteriosa e/o Perdita gravidica

Trattare l’evento clinico (trombosi) non la sindrome



Antiphospholipid Syndrome
Therapy



Antiphospholipid Syndrome
Therapy

The optimal duration of anticoagulation is unclear, the current recommendation
is that anticoagulation for secondary prophylaxis should be continued indefinitely.

Rates of recurrent thrombosis > 30% have been reported even in anticoagulated 
patients with APLA



Trombofilia: profilassi secondaria

Konstantinides SV et al ESC 2020



Antiphospholipid Syndrome
Therapy

Pazienti con 
TEV idiopatico o associati a stati FdR permanenti (trombofilia, autoimmunità)
Embolia polmonare
Tripla positività

→ Considerare Long-term therapy

Pazienti con 
TEV provocato
Singolo test positivo

→ Considerare breve durata di trattamento



Antiphospholipid Syndrome
Therapy

The most common approach, endorsed by the ACCP guidelines is the combination of 
heparin (unfractionated or low molecular weight; prophylactic or intermediate dose) 
and low dose aspirin (75–100 mg) daily for women who fulfill the clinical and serologic
criteria for obstetric APS. 

In women with APS and prior thrombosis, aspirin and therapeutic dose LMWH should 
be employed.



Hoxha, A. , Simioni, P. . Obstetric Antiphospholipid Syndrome. In: 
Žigon, P. , editor. Antiphospholipid Syndrome - Recent Advances in 

Clinical and Basic Aspects

Failure

Failure

APS PREGNANCY
Consider

aPL profile
Obstetric history

Previous thrombosis

Single/double aPL +
Recurrent miscarriages

And/or fetal death

Single/double aPL +
Recurrent miscarriages

And/or fetal death
And previous thrombosis

Triple aPL +
And previous thrombosis

And/or previous 
pre-eclampsia and/or placental insufficiency 

LOW-RISK PREGNANCY
MEDIUM-RISK

PREGNANCY
HIGH-RISK PREGNANCY

LDA and prophylactic heparin
LDA and therapeutic heparin

LDA and therapeutic heparin
+ 

IVIG> 2g/kg/month +PE

Add HCQ and/ or 
IVIG< 2g/kg/month



DOAC e APS

Pengo V. et al. Blood 2018

Nello studio sono stati inclusi solo pazienti ad alto rischio con tripla positività per 
lupus anticoagulant, anticardiolipina e anticorpi anti-b2-glicoproteina I dello stesso 
isotipo. 



DOAC e APS

Dufrost V et al. Autoimmunity Rev 2018

47 studi → 447 pazienti con APS
29% con tripla positività
290 (65%) RIVA – 13 (3%) API – 144 (32%) DABI

73 pazienti (16%) ha manifestato una recidiva trombotica durante trattamento 
con DOAC dopo una durata media di 12,5 mesi. 
Tasso di recidiva simile (16,9% anti-Xa e 15% dabigatran).

Tripla positività associata a un rischio quadruplicato di recidiva (56% vs 23%; OR 
= 4,3 [ 2,3–7,7]).

Nei pazienti trattati con anti-Xa, storia di trombosi arteriosa associata a recidiva 
(32% vs 14%; OR = 2,8 [1,4–5,7]). 



DOAC e APS

Dufrost V et al. Curr Rheumatology Reports 2020

47 studi → 447 pazienti con APS
29% con tripla positività
290 (65%) RIVA – 13 (3%) API – 144 (32%) DABI

73 pazienti (16%) ha manifestato una recidiva trombotica durante trattamento con DOAC dopo una 
durata media di 12,5 mesi. 

Tripla positività OR = 4,3 [ 2,3–7,7]
Storia di trombosi arteriosa OR = 2,8 [1,4–5,7]

Sub-group analisi dopo l'esclusione dei pazienti con tripla positività e con 
anamnesi di trombosi arteriosa. 

290 pazienti con APS con precedente evento venoso isolato trattati con DOAC; 
25 (8,6%) pazienti hanno avuto recidiva. 
→ tasso di recidiva è inferiore nei pazienti con APS con manifestazioni venose 
isolate non ad alto rischio. 



Treatment

Primary thromboprophylaxis in aPL-positive subjects

1. In asymptomatic aPL carriers (not fulfilling any vascular or obstetric APS classification 
criteria) with a high-risk aPL profile with or without traditional risk factors, prophylactic 
treatment with LDA (75–100 mg daily) is recommended (2a/B).

2. In patients with SLE and no history of thrombosis or pregnancy complications:
A. With high-risk aPL profile, prophylactic treatment with LDA is recommended (2a/B).
B. With low-risk aPL profile, prophylactic treatment with LDA may be considered (2b/C).

3. In non-pregnant women with a history of obstetric APS only (with or without SLE), 
prophylactic treatment with LDA after adequate risk/benefit evaluation is recommended 
(2b/B).

Tektonidou MG, et al. Ann Rheum Dis 2019



Treatment

Secondary thromboprophylaxis in APS - VTE

In patients with definite APS and first venous thrombosis:
A. Treatment with VKA with a target INR 2–3 is recommended (1b/B).
B. Rivaroxaban should not be used in patients with triple aPL positivity due to the high risk of 
recurrent events (1b/B). 
DOACs could be considered in patients not able to achieve a target INR despite good 
adherence to VKA or those with contraindications to VKA (eg, allergy or intolerance to VKA) 

C. In patients with unprovoked first venous thrombosis, anticoagulation should be continued 
long term (2b/B).

D. In patients with provoked first venous thrombosis, therapy should be continued for a 
duration recommended for patients without APS according to international guidelines. 
Longer anticoagulation could be considered in patients with high-risk aPL profile in repeated 
measurements or other risk factors for recurrence.

Tektonidou MG, et al. Ann Rheum Dis 2019



Treatment

Secondary thromboprophylaxis in APS – arterial thrombosis

In patients with definite APS and first arterial thrombosis:
A. Treatment with VKA is recommended over treatment with LDA only (2b/C).

B. Treatment with VKA with INR 2–3 or INR 3–4 is recommended, considering the individual’s 
risk of bleeding and recurrent thrombosis (1b/B). Treatment with VKA with INR 2–3 plus LDA 
may also be considered (4/C).

Tektonidou MG, et al. Ann Rheum Dis 2019



Treatment

Secondary thromboprophylaxis in APS – recurrent thrombosis

In patients with definite APS and recurrent thrombosis despite adequate treatment with 
VKA:

If the target INR of 2–3 had been achieved, addition of LDA, increase of INR target to 3–4 or 
change to LMWH may be considered 

Tektonidou MG, et al. Ann Rheum Dis 2019



When antithrombotic treatment is not enough?

• Hydroxychloroquine

• Rituximab

• Belimumab

• Statins

• Eculizumab

• Anti-TNF-alpha

• IV Immunoglobulin 400 mg/kg/daily for 5 days

 



Catastrophic antiphospholipid syndrome (CAPS) is a rare, life-

threatening disease characterized by thrombosis in multiple 

organs with histopathologic evidence of multiple 

microthromboses, and laboratory confirmation of high aPL

titers

< 1% develop catastrophic anti-phospholipid syndrome→ small 

vessel thrombosis in ≥ 3 organs in < 1 week in the presence of 

APLA, with histopathologic confirmation of small vessel 

thrombosis in the absence of inflammation. It is associated 

with high (50%) mortality. 





Trattamento della sindrome catastrofica

50% fatale

• Eparina non frazionata in infusione continua

• Metilprednisolone bolo 1 g ev

• IgG EV

• Plasmaferesi

• Nel follow-up ciclofosfamide (se SLE), rituximab (anti CD20), 
eculizumab (anti-C5a)



Caso clinico 1: DRM donna 59 aa

Giunge alla mia attenzione ottobre 2024 per valutazione terapia
anticoagulante

In anamnesi: un parto gemellare alla 38 SG cesareo, non aborti, ciclo 
mestruale regolare, menopausa dal 2014,in passato mai terapia 
estroprogestinica, nel 2018 intervento per prolasso vescicale, correzione 
alluce valgobilaterale, recente intervento chirurugco vascolare per stent sifone 
carotideo sin (Aprile 2024). Ex fumatrice (1pacchetto/die in gioventu poi 4-
5/die, ha smesso nel 2012), ipercolesterolemia.



Caso clinico 1: DRM donna 59 aa

Giunge alla mia attenzione ottobre 2024 per valutazione terapia
anticoagulante

APP: 
1) 12/2023 riscontro occasionale di occlusione arteria succlavia sin 

(occlusione breve della succlaviaall'origine con furto asintomatico della 
vertebrale) in occasiona di impossibilità alla misurazione della 
pressione,evento occorso subito dopo infezione COVID 19 
paucisintomatica. 

2) Nel corso della TAC vasi extracranici edintracranici eseguita per la 
valutazione dell'occlusione della succlavia, riscontro di aneurisma di 8 mm 
al sifonedell'art carotide interna sin trattata con stent in aprile 2024. 
Iniziata terapia con statina e antiaggregante.



Caso clinico 1: DRM donna 59 aa

Giunge alla mia attenzione ottobre 2024 per valutazione terapia
anticoagulante

APP: 
3) Subito la dimissione (aprile 2024) TVP dx femorale superficiale, poplitea, 
asse gemellare trattata con Arixtra 5mg per 3 meai successivamente Apixaban 
5 mg x 2 attualmente in corso. Un EcoDoppler venoso AAII del 22/07/24 ha 
mostrato completa ricanalizzazione della trombosi

In acuto riscontro di anticorpi anticardiolipina IgG 96 U, anti beta2GPI1 neg 
con LAC dubbio (in corso di arixtra), dopo 40 giorni conferma di anticorpi 
anticardiolipina IgG 130 con LAC non eseguito per terapia con arixtra, dopo 3 
mesi riscontro di anticardiolipina IgG 74, LAC con interferenza analitica. 



Caso clinico 1: DRM donna 59 aa

Giunge alla mia attenzione ottobre 2024 per valutazione terapia
anticoagulante

Si tratta di trombosi arteriosa succlavia idiopatica (subito dopo COVID 
asintomatico) in nuotatrice non agonista con fattori di rischio 
cardiovascolare e trombosi venosa profonda secondaria con positività 
singola per anticorpi antifosfolipide anticardiolipina IgG a titolo 
moderato/alto.

Terapia in atto: cardioaspirin, Eliquis 5 mg x 2, ramipril 2,5 mg, 
rosuvastatina/ezetimibe.



Caso clinico 1: DRM donna 59 aa

1) Puntualizziamo la diagnosi (ultimo controllo era a luglio, antibeta2GP1 
misurati solo 1 volta, LAC dubbio)

Nuovo controllo anticardiolipina, anti-beta2GP1e LAC, trombofilia, JAk2 
auotimmunità

Consiglio si non assumere la cp di Eliquis della mattina, eseguire il prelievo in 
wash-out da terapia anticoagulante

→ LAC negativo, anticorpi anti-beta2GPI1 negativi, anti-cardiolipina IgG 65 U



Caso clinico 1: DRM donna 59 aa



Caso clinico 1: DRM donna 59 aa

2) Quale terapia?

- Occlusione carotidea in fattori di rischio cardiovascolare
Antiaggregante, statina, STOP fumo

- TEV secondario ricanalizzato in singola positività anticorpi antifosfolipide
Si mantiene DOAC a dosaggio terapeutico

→ follow-up tra un anno se non cambiamenti del profilo anticorpi STOP 
anticoagulante e si prosegue solo antiaggregante



Caso clinico 2: GE 53 aa maschio

Giunge alla mia attenzione novembre 2024per valutazione terapia
anticoagulante

In anamnesi:
Donatore di sangue che nel 2022 per riscontro di Coombs positivo esegue 
anticorpi antifosfolipide con riscontro di 
LAC positivo
anticorpi anti-cardiolopina IgG (152 U) 
Anti-beta2GPI IgG (345 U)

Confermati dopo 3 mesi
NO eventi trombotici, no patologie correlate, stop donazione



Caso clinico 2: GE 53 aa maschio

Giunge alla mia attenzione novembre 2024per valutazione terapia
anticoagulante

In anamnesi:
In agosto 2023 emorragia cerebellare in fistola AV durale sottoposto a 
intervento NCH, una settimana dopo embolia polmonare massiva in corso di 
ricovero, compariva anche ematoma otturatorio un mese dopo inizio di 
eparina.

Il paziente ha intrapreso coumadin fino a maggio 2024 quando è stato sospeso 
per ematoma gluteo post-traumatico. 

Da allora in enoxaparina 4000 U/die tutt'ora in corso.

Terapia in atto: levotiroxina, triesinfendile, lamotrigina, tavor, inhixa 4000/die



Caso clinico 2: GE 53 aa maschio

Giunge alla mia attenzione novembre 2024per valutazione terapia
anticoagulante

Si tratta di sdr da anticorpi antifosfolipide con triplice positività e un evento 
di EP massiva secondario ad intervento NCH. 
Alto rischio emorragico (3 episodi: cerebellare spontanea, otturatoria in 
eparina, glutea in coumadin).

→ Discusso il rapporto rischio beneficio si concorda di iniziare anticoagulante 
orale diretto a basso dosaggio comeprevenzione di eventiali eventi trombotici 
maggiori e con il minimo rischio emorragico.Consiglio pertanto Eliquis 2,5 mg 
1 cp x 2 e rilascio PT per 12 mesi.Rivedrò il sig. Gentili tra un anno con esito di 
anticorpi antifosfolipide recente.



Hyperhomocysteinemia refers to the condition where there is greater than 
15 micromol/L of homocysteine in the blood.

The estimated prevalence of mild hyperhomocysteinemia is 5 to 7% in the 
general population.

Elevated levels of homocysteine have been associated with increased 
cardiovascular, cerebrovascular, and thromboembolic diseases. 

While there are clear associations between homocysteine and 
cerebrovascular disease, the evaluation and treatment remain 
controversial as studies have shown conflicting results in its effect in 
lowering risks for cardiovascular and cerebrovascular disease.

Hyperhomocysteinemia



There has been clear evidence that lowering homocysteine levels decreases 
cardiovascular risks in patients with homocystinuria, a rare autosomal 
recessive disorder, which can lead to atherosclerotic disease at a young 
age. 

Also, some studies have shown that lowering homocysteine levels can be 
beneficial in slowing the acceleration of brain atrophy.

On the other hand, a meta-analysis by the American Heart Association 
showed that homocysteine-lowering therapies did not significantly affect 
averting stroke and have a non-significant impact on coronary heart disease

Hyperhomocysteinemia



Hyperhomocysteinemia refers to the condition where there is greater than 
15 micromol/L of homocysteine in the blood.

Hyperhomocysteinemia



Iperomocisteinemia

Hyperhomocysteinemia is classified into three levels: 

Moderate homocysteine levels of 15–30 umol/L
Intermediate 30-100 umol/L
severe > 100 umol/L



Hyperhomocysteinemia

Hyperhomocysteinemia

- Both genetic and acquired factors contribute to plasma 
homocysteine levels

- Bigger role for environmental causes

- Mild thrombophilia

mutations of
• N5-methyltetrahydrofolate reductase 
(thermolabile variant of MTHFR) 
• cystathionine β-synthase genes

• deficiencies of folate/B12/B6
• hypothyroidism
• psoriasis 
• chronic renal failure
• IBD
• rheumatoid arthritis
• organ transplantation
• antifolate drugs/B12 antagonists 
• lifestyle factors



Iperomocisteinemia e ipercoagulabilità

• Ridotta vasodilatazione endoteliale
• Aumentato stress ossidativo
• Disfunzione endoteliale
• Iperaggregazione piastrinica

• Aumentata infiammazione → aumento livelli di FVIII e VWF
• Ipofibrinolisi

Elevated levels of homocysteine can increase the risk of atherosclerosis by 
causing endothelial layer injury, promoting inflammation, and increasing 
oxidative stress



Iperomocisteinemia e omocisteinuria

Sindromica (ectopia cristallina, glaucoma, distacco retinico, ritardo)

Rara

Difetto omozigote o doppio eterozigote di CBS o MTHFR

Può anche presentarsi in età adulta solo con TEV

Livelli omocisteina 100-400 micromol/L



Iperomocisteinemia e omocisteinuria

The initial evaluation of hyperhomocysteinemia includes a thorough history and 
physical exam to look for any signs and symptoms of homocystinuria, a rare but 
deadly disease.

It would present as an ectopic lens and developmental delay in children, 
whereas in adults, it would manifest as vascular disease. Other signs and 
symptoms include a family history of homocystinuria, osteoporosis, glaucoma, 
and retinal detachment, especially in children and young adults.

In these patients, homocysteine levels should be obtained. 



Iperomocisteinemia moderata-lieve

Polimorfismo molto frequente del gene MTHFR (C677T) causa termolabilità
dell’enzima in omozigosi. 

Scoperto nel 1995

Polimorfismo presente dal 15 al 50% in molte popolazioni

Si associa ad un aumento di circa 20-30% dei livelli di omocisteina a digiuno
quando presente in omozigosi ed in presenza di bassi livelli di folato plasmatico
+ interazione dei livelli di vitamin B12. 

→ Aumento del rischio di trombosi arteriosa: IMA 16-30%, stroke 59%

Livelli di omocisteina ≥25 micromol/L



Thrombophilia and risk of thrombosis

Campello E. et al. Expert Rev Hematol 2019



Iperomocisteinemia moderata-lieve

In patients who do not have signs and symptoms of homocystinuria, the 
decision to measure homocysteine levels and pursue treatment remains 
controversial. 

According to the American Heart Association (AHA), homocysteine levels do 
not predict cardiovascular disease development. Lowering homocysteine levels 
does not improve clinical outcomes, nor does it prevent future cardiovascular 
and thromboembolic diseases with treatment

On the other hand, some studies showed that lowering the homocysteine level 
was beneficial. One study was able to show that lowering 
hyperhomocysteinemia through folic acid supplementation would reduce 
carotid atherosclerosis progression. In addition, a randomized control study 
noted that patients who have mild cognitive impairment and received 0.8 mg 
of folic acid, 0.5 mg of vitamin B12, and 20 mg of B6 for 24 months were noted 
to have decreased brain atrophy and a slowing of cognitive decline. 





Hyperhomocysteinemia

Hyperhomocysteinemia

- Both genetic and acquired factors contribute to plasma homocysteine levels

- Bigger role for environmental causes

- Mild thrombophilia

genetic determination of MTHFR or other enzyme systems in the absence of 
hyperhomocysteinemia is not associated with VTE → only test homocysteine levels!

mutations of
• N5-methyltetrahydrofolate reductase 
(thermolabile variant of MTHFR) 
• cystathionine β-synthase genes

• deficiencies of folate/B12/B6
• hypothyroidism
• psoriasis 
• chronic renal failure
• IBD
• rheumatoid arthritis
• organ transplantation
• antifolate drugs/B12 antagonists 
• lifestyle factors



- MTHFR polymorphisms do not increase the risk 
of VTE or pregnancy complications independent 
of plasma homocysteine levels. 

→ no clinical rationale for DNA testing for MTHFR 
polymorphisms.

- Screening homocysteinemia is also discouraged 
because lowering levels with vitamin 
supplementation does not reduce thrombotic risk. 

Iperomocisteinemia e TEV

Varga EA, Kujovich JL. Clin Genet 2012



Iperomocisteinemia e TEV

den Heijer M et al. Blood 2007



Iperomocisteinemia e ipercoagulabilità

• Risultati discordanti dalle metanalisi circa il ruolo di 
supplementazione vitaminica e prevenzione secondaria per ictus e 
TEV

• Nessuna associazione per SCA

→ Livelli >130 micromol/L sono suggestivi di omocisteinuria
(prevalenza 0,2%) e si accompagnano a trombosi venosa e arteriosa
in giovane età (25 aa), anche recidivante. 

→ Livelli >50 micomol/L si associano a MTHFR termolabile nel 49% dei
casi



Iperomocisteinemia e trattamento



Iperomocisteinemia e trattamento



Iperomocisteinemia e ipercoagulabilità –
what to do

• Misurare livelli di omocisteina in tutti i pazienti con evento
trombotico venoso o arterioso giovanile idiopatico (20-40 aa)

• Valutare habitus sindromico

• Misurare livelli di acido folico e vitamin B12 per delineare il profilo
vitaminico → correggere ipovitaminosi con polivitaminici

• Genetica per omocisteinuria se livelli > 100

• Ruolo supplementazione vitaminica non chiaro quando il profilo
vitaminico è normale



Iperomocisteinemia e ipercoagulabilità –
what to do

The first step would be to discuss the patient’s intake of foods with folic acid, 
vitamin B6, and B12 to see if the patient is meeting the recommended dietary 
amount for these vitamins. 

If they are not meeting these requirements, recommendations can be made to 
increase foods rich in these vitamins, such as fruits and vegetables, as a portion of 
the general population does not meet the Recommended Dietary Allowance (RDA) 
for these nutrients.

For patients with signs and symptoms of homocystinuria or mild cognitive 
impairment, the benefits of vitamin B supplementation outweigh the risks; 
therefore, supplementation is recommended.

There is not enough evidence to support the use of homocysteine-lowering 
treatments across the board for all other patients



Hemostatic balance in cancer

Bleeding complications

Low-grade oozing
Major episodic bleeding
Catastrophic bleeding episodes

Hypercoagulability

Venous thromboembolism
Arterial thrombosis
Thrombotic microangiopatic disease 
Disseminated intravascular coagulation



Hemostatic balance in cancer

Cancer

Patient Medications

stasis

hyper

coagulability

vascular 
wall



Epidemiology of cancer-associated 
thrombosis

Among all cancer patients, 10–15% develop symptomatic VTE during 
their disease → incidence at autopsy ~ 50%.

Cancer accounts for ~20% of VTE and confers a 4- to 6.5-fold higher 
VTE risk. 

Patients with idiopathic VTE have 3- to 4-fold increased likelihood of 
being
diagnosed with a malignancy within a year. 

Patients with cancer and VTE have worse survival compared to 
controls without VTE matched for age, gender, cancer type, and year 
of diagnosis (1-year survival rate 12% vs 36%). 

Ashrani AA et al Coagulation in cancer 2009
Levi M. Thromb Res 2014



Epidemiologia della trombosi associata a cancro

Mulder F. et al. Blood 2021

Incidenza cumulativa di TEV nei 6 
mesi successivi la diagnosi di cancro 
1.69% (95% CI, 1.66%-1.73%) → HR 
11.1 (95% CI, 10.5-11.6)

Incidenza cumulativa di TEV nei 12 
mesi successivi la diagnosi di cancro 
2.3% (95% CI, 2.2%-2.3%) → HR 8.5 
(95% CI, 8.2-8.8)

L'incidenza a 12 mesi è aumentata da 
1.0% (95% CI, 0.9%-1.2%) nel 1997 a 
3.4% (95% CI, 2.9%-4.0%) nel 2017



Epidemiologia della trombosi associata a cancro

Mulder F. et al. Blood 2021

Fattori di rischio 
per TEV:

✓Pregresso TEV
✓Metastasi
✓Chirurgia
✓CT
✓ Inibitori delle 

protein-
chinasi

✓ Fattori anti-
angiogenetici

✓ Immunoterapi
a



What’s new?

Bertoletti L. et al, JACC Cardioncology 2023

Data from the RIETE registry
spanning 2001 to 2020 to 
investigate temporal trends in 
clinical characteristics and 
treatments for cancer-
associated
thrombosis

17,271 patients with cancer-
associated thrombosis



Epidemiology of cancer-associated 
thrombosis

Grilz E et al Haematologica 2018

kidney

lung

lymphoma

prostate

breast

62%

24%



Risk factors of cancer-associated thrombosis

Adapted from Ay C et al Thromb Haemost 2017

Patient-related

▪ Medical comorbidities
▪ Previous VTE
▪ Varicose veins
▪ Hereditary risk factors (i.e. FV Leiden)

Tumor-related

▪ Site of cancer 
▪ Stage of cancer
▪ Histological grade
▪ Time since cancer diagnosis

Treatment-related

▪ Surgery
▪ Platinum-based and other 

chemotherapy
▪ Hormonal therapy
▪ Anti-angiogenesis agents
▪ Erythropoiesis stimulating agents
▪ Central venous catheters
▪ Blood transfusions
▪ Hospitalization - Immobility



Cancer-associated DIC

Saba HI et al Coagulation in cancer 2009

Overall incidence in consecutive patients with cancer 7-20%

Bleeding presenting symptom in 64% and thrombosis in 7% of patients

Mucin-producing adenocarcinoma → chronic DIC → thrombotic manifestations
Acute leukemia → acute DIC → hemorrhagic presentations
Solid tumor → chronic DIC → nonbacterial thrombotic endocarditis

Surgery and chemotherapy are important risk factors



Epidemiology of bleeding in cancer

~ 10% of all cancer patients have at least one bleeding episode and ~30% of patients 
with hematologic malignancies 

Localized bleeding or generalized hemorrhagic diathesis

Catastrophic bleeding episodes may occur

▪ epistaxis
▪ gum bleeding 
▪ prolonged oozing from wounds 
▪ large ecchymoses and hematoma with minimal trauma
▪ mucosal bleeding (hematuria, vaginal or gastrointestinal bleeding, hemoptysis)

Johnstone C et al Ann Palliat Med 2018
Green D et al Sem Thromb Hemost 2007



Pathophysiology of bleeding in cancer

Coagulation abnormalities:
▪ Platelet dysfunction
▪ Disseminated intravascular coagulation
▪ Liver disease
▪ Vitamin K deficiency
▪ Acquired anticoagulants
▪ Enhanced fibrinolytic activity Johnstone C et al Ann Palliat Med 2018

Green D et al Sem Thromb Hemost 2007

Tumor-related
Local

▪ Tumor invasion
▪ Abnormal tumor vasculature
▪ Tumor regression
Systemic
▪ Thrombocytopenia
▪ Platelet dysfunction
▪ Coagulation factor abnormalities
▪ Dysproteinemias

Treatment-related

▪ Thrombocytopenia
▪ Platelet dysfunction
▪ Radiation therapy
▪ Immunotherapy
▪ Coagulation factor abnormalities
▪ Oral anticoagulants
▪ Aspirin, nonsteroidal anti-

inflammatory agents



What’s new? – Bleeding risk 

Englisch C et al. Blood 2024

Prospective cohort study, Vienna Cancer, Thrombosis and Bleeding Study (CAT-BLED)
791 patients (48% female, median age 63 [54-70] years) with various cancer types, 65.5% stage IV

12-month cumulative incidence of first CRB and MB was 16.6% (95%CI: 13.7-19.6) and 9.1% (95% 
CI: 6.8-11.3)



What’s new? – Bleeding risk 

14.4% (95%CI: 11.2-17.5) and 7.0% (95% CI: 4.7-9.2)

Englisch C et al. Blood 2024



What’s new – Bleeding risk 

Englisch C et al. Blood 2024

Patients with CRB were at an increased risk 
of all-cause mortality (multivariable 
transition HR [95%CI]: 5.80 [4.53-7.43])





Hypercoagulability in Cancer

Campello E. et al. BJC 2019



Hypercoagulability in Cancer-1

Monroe DM, Hoffman M Coagulation in cancer 2009

▪ Tissue factor expression on tumor cells

▪ Tissue factor on endothelium

▪ Tissue factor – positive microvesicles

↓TM



Hypercoagulability in Cancer-2

Monroe DM, Hoffman M  Coagulation in cancer 2009
Mezouar S et al. Thromb Res 2016

▪ Thrombocytosis

▪ Platelet activation and aggregation

▪ Platelet adhesion



Hypercoagulability in Cancer-3

Carestia A et el Front Immunol 2016
Olsson AK et al Front Immunol 2016

▪ Cytokines release

▪ Activation of inflammatory cells

▪ NETosis



Hypercoagulability in Cancer-4

Campello E. et al Thromb Haemost 2018

▪ Activation of the intrinsic pathway

▪ Hypofibrinolysis



Hypercoagulability in Cancer

Campello E. et al. BJC 2019



Thrombosis in cancer is peculiar

Prandoni P. et al. Blood 2002

20.7%

6.8%

HR 3.2 [1.9-5.4] HR 2.2 [1.2-4.1]

12.4%

4.9%





Cancer patient is peculiar

1. drug-drug interactions with antitumor therapy and medications used for 
supportive care

2. side effects of anticancer treatment, e. g. thrombocytopenia or 
gastrointestinal disorders such as mucositis, nausea and vomiting or diarrhoea, 
have to be considered

3. critical impairment of renal function 

4. liver function may be severely reduced

5. VTE management should have no or only minimal impact on the patient’s 
quality of life, which is frequently already compromised





Raskob GE et al. NEJM 2018

- Broad spectrum of cancers

- 53% metastatic

- 72% receiving chemotherapy





Raskob GE et al. NEJM 2018



Raskob GE et al. NEJM 2018



Raskob GE et al. NEJM 2018



Raskob GE et al. NEJM 2018



Young AM et al. JCO 2018

- Broad spectrum of cancers

- 406 patients randomized

- 58% metastatic

Primary otucome: VTE recurrence over 6 months



Young AM et al. JCO 2018

HR 0.43 [0.19-0.99]

(11%)

(4%)



Young AM et al. JCO 2018

HR 1.83 [0.68-4.96]

(6%)

(4%)



Young AM et al. JCO 2018

Gastric/esophageal cancers 
were especially at risk for 
major bleeding 
(36% in RIVA vs 11% in DALTE). 





NEJM 2020

- Broad spectrum of 

cancers

- 1170 patients 

randomized

- 67% locally 

advanced or 

metastatic



Agnelli G. et al NEJM 2020



Agnelli G. et al NEJM 2020

Eventi
Apixaban 22 su 576 (3.8%)

Dalteparina 23 su 579 (4%)

HR 0.82 (0.40-1.69)



DOACs e trombosi associata a cancro

Agnelli G. et al. NEJM 2020

Major

Bleeding

Apixaba

n

Dalte

Major bleeding, n (%) 22 (3.8%) 23 (4.0%)

Fatal† 0 2

Abdominal 1 0

Intracranial 0 2

Intraspinal 0 1

Pericardial 1 0

Intra-articular 0 1

Retroperitoneal 0 1

Cutaneous 1 1

Genito-urinary 4 1

Lung 1 1

Muscle 0 2

Upper airways 1 2

Gastrointestinal 11 10

Upper 5 6

Lower 6 4

Undetermined site 2 2

c

Clinically Relevant Non-

Major Bleeding

A

p

i

Da

l

t

e

CRNM bleeding, n (%) 52

(9.0%)

34

(5.9%)

Abdominal 1 1

Intramuscular 1 1

Cutaneous 6 4

Genito-urinary 19 10

Hematuria 15 7

Vaginal bleeding 4 3

Lung 3 2

Upper airways 12 3

Gastrointestinal 11 15

Upper 2 8

Lower 9 7

Undetermined site 1 0

c



DOACs e trombosi associata a cancro

Ageno W. et al. TH 2021



Treatment of CAT – the PRESENT

Major bleeding

CRNMB

Giustozzi M. et al. TH 2020



DOACs in CAT

• Oral administration
• ↓ recurrent VTE rate
• No monitoring 

• ↑ bleeding
• Drug-drug interactions



ESC 2020



NCCN August 2021





Factors to consider in tailoring anticoagulation

Tumor types

Risk of bleeding

Drug-drug 
interactions

Luminal GI tumors
Urothelial tumors

GI toxicities from chemotherapy
Thrombocytopenia
Renal impairment

Inducers and inhibitors CYP3A4 and P-gp







Falanga A et al. Ann Oncology 2023
Re-assessment every 3 months



How long should the patient be 
anticoagulated? 

Van der Hulle T et al. Chest 2016



How long should the patient be 
anticoagulated? 

Louzada ML et al. Circulation 2012

≥ 1 High risk         
0  Intermediate risk
≤-1 Low risk  

Den Exter P et al. JTH 2013

15.9%

2.4%

8.8%



Falanga A et al. Ann Oncology 2023

Extended anticoagulation beyond the initial 6 months with LMWH, apixaban, edoxaban, rivaroxaban or VKAs
should be considered for patients with active cancer in whom the risk of recurrent thrombosis is higher and 
may outweigh that of bleeding [III, B]. 

Periodic assessment of the
risk-benefit profile and patient 
preferences remain crucial to 
evaluate the need for 
anticoagulation or dose 
adjustments



Patients with active cancer 
and acute VTE

DOAC [LMWH] 
for 6 – 12 months

• Luminal GI cancers
• Genito-urinary cancers
• GI abnormalities

Complete 
cancer 

remission

YESEnd DOAC 
[LMWH]

Continue 
DOAC/LMWH

Stable disease
Previous VTE
Female
Lung

DOAC
(low dosage)

Continue 
LMWH

(prophylaxis)

Every 3 months reassess the 
need and the patient’s tolerance 
of anticoagulation treatment.

Ongoing anti-cancer therapy
Metastatic – progressive disease

NO

YES NO

Patients preferenceFrom Ay C et al. ESMO open 2017 and Lee AYY Thromb Res 2017 



What’s new? – Secondary prevention

Robert D. McBane II, et al. JTH 2024

Randomized, double-blind trial compared apixaban 2.5 mg to 5 mg twice daily for 12 months 
among cancer patients with VTE who had completed 6 – 12 months of anticoagulation. 
Primary outcome was combined MB+ CRNMB

360 patients included 
Bleeding occurred in 8.9% in 2.5 mg group 
vs. 12.2% in 5 mg group 

MB occurred in 2.8% of 2.5 mg group vs. 
2.2% of 5 mg group (HR, 1.26; 95% CI, 0.34-
4.66; P = .73). 

HR 0.72; 95% CI, 0.38-1.37; P = .39 

→ For secondary prevention of cancer-associated VTE, apixaban 2.5 mg compared with 5 mg 
twice daily did not lower combined bleeding events



What’s new? – Secondary prevention

Robert D. McBane II, et al. JTH 2024

Randomized, double-blind trial compared apixaban 2.5 mg to 5 mg twice daily for 12 months 
among cancer patients with VTE who had completed 6 – 12 months of anticoagulation. 
Primary outcome was combined MB+ CRNMB

Recurrent VTE or arterial thrombosis 
occurred in 5.0% in 2.5 mg vs. 5.0% in 5 
mg group

HR 1.0; 95% CI, 0.40-2.53; P = 1.00



DOACs

effects may also be enhanced by the presence of impaired renal function. 



DOACs



Drug-drug interactions

Adapted from Carrier M. Dublin ISTH SSC 2018 

DOACs and warfarin are substrates of key metabolic and transport pathways

Anticoagulant CYP3A4
(metabolic)

P-gp 
(transport)

Other CYP metabolizing 
enzymes

LMWH No No No

VKA Major No/minor All (major CYP2C9)

Apixaban Major Major Minor (1A2, 2C8, 2C9, 2C19)

Rivaroxaban Major Major No

Edoxaban Minor Major No

Dabigatran No Moderate No



Drug-drug interactions

Adapted from Carrier M. Dublin ISTH SSC 2018 

Inhibitors of CYP3A4 and/or P-gp may increae risk of bleeding on DOACs

Chemotherapies CYP3A4 P-gp 

Doxorubicin ↓

Topotecan ↓

Vinblastine ↓

Mitotane ↑

Venetoclax ↓

Supportive care CYP3A4 P-gp 

Ondansetron ↓

Methhylpredn. ↓

Dexamethasone ↑ ↑

Tamoxifen ↓ ↓

Kinase inhibitors CYP3A4 P-gp 

Afatinib ↓

Alectinib ↓

Ceritinib ↓

Dasatinib ↓

Ibrutinib ↓

Idelasilib ↓ ↓

Imatinib ↓

Lapatinib ↓ ↓

Nilotinb ↓ ↓

Osimertinib ↓

Vemurafenib ↑ ↓

Lenvatinib ↑ ↑



Interazioni farmacologiche

Carrier M. et al. Current Oncology 2018

Inoltre, dato che i NAO sono associati a un rischio più elevato di episodi di 
sanguinamento maggiore del tratto GI superiore, devono essere usati con cautela 
nei pazienti sottoposti a regimi CT associati a tossicità del tratto GI superiore → 
considerare apixaban o EBPM



VTE primary prophylaxis in cancer

Clinically overt VTE in cancer after surgery: 1-3% depending on the type of surgery. 

40% of VTE events occurred after >21 days postsurgery, and 46% of the deaths postsurgery
due to VTE.

ENOXACAN study (abdominal and pelvic surgery): incidence of VTE significantly lower in 
patients with continued enoxaparin 30 days versus 1 week post-surgery (4.8% vs 12.0%, 
respectively; p=0.02)

FAME study (abdominal surgery): incidence of VTE in prolonged vs the short term 
prophylaxis 7.3% vs 16.3% - RR reduction 55% [15%-76%], p=0.012.
Major bleeding events similar (0.5% vs 1.8%)

                      After major cancer surgery (abdominal and pelvic cancer surgery), extended 
thromboprophylaxis for approximately 1 month is recommended following hospital 

discharge. 



VTE primary prophylaxis in cancer



VTE primary prophylaxis in cancer – 
hospitalized patients



Primary thromboprophylaxis in outpatients

The rate of symptomatic VTE was low in studies (< 4% - NNT 40-50), even in high-risk 
patients

Pre-emptive anticoagulation can prevent VTE → associated bleeding risk

                      

routine LMWH prophylaxis in this setting is not recommended by 
clinical practice guidelines

VTE primary prophylaxis in cancer



Voigtlaeder M et al. Vasa 2018 

Khorana: risk of VTE from < 0.8 % per 2.5 months within the low-risk group (0 points) 
to 6.7–7.1 % within the high risk-group (≥ 3 points).

VTE primary prophylaxis in cancer – 
ambulatory patients



Primary thromboprophylaxis

Khorana AA et al. Thromb Res 2017 

primary thromboprophylaxis may be considered in carefully selected 
patients with a perceived high risk of developing VTE during the course of 
their anti-cancer treatment.

11.1% vs 4.5% (NNT = 15)

5.4% vs 1.4% (NNT = 25)

21% vs 12% (NNT = 12)



Primary thromboprophylaxis

Khorana AA et al. Thromb Res 2017 



Primary thromboprophylaxis



VTE prophylaxis following discharge 

and for ambulatory cancer patients



Prevenzione nel paziente con mieloma

Streiff MB, et al. NCCN Clinical Practice Guidelines in Oncology, Version 1.2022

Il rischio di trombosi tra i pazienti con MM trattati con farmaci 
immunomodulatori (IMiD) in monoterapia è di circa il 3-4% → fino al 26% 
con l'aggiunta di glucocorticoidi ad alte dosi, antracicline o eritropoietina.



Therapies for prophylaxis



Controindications for anticoagulation



- Particular issues on cancer associated 
thrombosis- 



Neoplasia cerebrale

• Il rischio di TEV è elevato anche nei pazienti con malattia del SNC, con un'incidenza del 20-

30%  

• I tumori primitivi o metastatici del SNC sono associati ad un alto rischio di emorragia 

intracranica spontanea

• Alcuni studi hanno dimostrato che i livelli terapeutici di anticoagulazione con EBPM

• Metastasi cerebrali: nessun aumento del rischio di emorragia intracranica 

• Tumore primitivo: aumento di 3 volte del rischio di emorragia intracranica 

Duong A. et al. J Oncol 
Pharm Practice 2020
Porfidia A. et al. Brain and 
Behavior 2020



Neoplasia cerebrale

1) Hokusai-VTE cancer → sottorappresentati (74 pazienti)

2) Select-D → sottorappresentati (3 pazienti)

3) Caravaggio → esclusi

Duong A. et al. J Oncol Pharm Practice 2020

3 tumori primitivi – No emorragie

31 pazienti in Edoxaban → 2 (6.5%) emorragie maggiori

43 pazienti in Dalteparin → 4 (9.3%) emorragie maggiori



Neoplasia cerebrale

Carney BJ et al. JTH 2019

• Studio retrospettivo di coorte

• 67 pazienti con tumore primitivo (20 con DOACs 5 Rivaroxaban, 15 Apixaban)

• 105 pazienti con metastasi cerebrale (21 con DOACs 11 Rivaroxaban, 5 Apixaban, 5 Dabigatran)

Tumore primitivo Metastasi

36.8%

0%

52.9%

27.8%

major ICH 11.1% DOACs vs. 17.8% EBPM p=0.38major ICH 0% DOACs vs. 0% vs. 18.2% EBPM p=0.049



Neoplasia cerebrale

Giustozzi M. et al. Blood Advances 2022



Embolia polmonare incidentale 

van der Hulle et al. JTH 2016 

HR 2.6 [0.91–7.3]

Recurrent incidence rate in subsegmental incidental PE vs centrally located 7.8% (2.8–
14.9%) and 5.5% (95% CI 2.9–8.8%), HR 1.3 (0.57–3.0)



ESC 2020

CAT → incidentali e subsegmentarie si anticoagulano



Trombosi venose distali isolate

High incidence rate of recurrent VTE after isolated distal DVT (13.2 events
per 100 patient-years).

Cancer patients with IDDVT have a high risk of VTE recurrence.

Recurrent VTE after treatment withdrawal was significantly higher in
patients treated for ≤ 6 weeks (HR 4.42 [1.75-11.15]) than patients
treated for > 3 months.

Dentali F. et al. JTH 2017 



Trombosi venosa distale isolata

Franco L. et al. JTH 2017 

Recurrent VTE in patients receiving anticoagulation 
(both therapeutic and prophylactic doses) or no 
anticoagulation

Recurrent venous thromboembolism in patients 
receiving anticoagulant treatment > 6 weeks vs. 6 
weeks.



Trombosi venosa distale isolata 

active cancer is risk 
factor for extension of 
distal DVT and for VTE 
recurrence



VTE recurrence

Recurrent VTE despite 
anticoagulation

Roule out non-compliance – 
mechanical vein compression -HIT 

Increase dosage by 
20-25% (consider 
anti-Xa activity) – 
switch to DOACs

Full-dose 
LMWH therapy

Reduced LMWH 
regimen

LMWH full dose 
therapy

VKA 
therapeutic INR

Permanently switch 
to LMWH or DOACs

Consider vena cava filter

VKA 
sub-
therapeutic 
INR

LMWH and 
target INR

DOAC

Switch 
LMWH/Fondaparinux



Trombocitopenia

Falanga A et al Hemasphere 2022

• Sostituzione/infiltrazione del midollo osseo

• Effetto collaterale della chemioterapia

• Sepsi/infezioni

• Rischio di sanguinamento maggiore inversamente correlato alla conta 

piastrinica e aumenta in modo sproporzionato a valori piastrinici <25 × 

10 9 /L (tasso stimato ~15%/Y vs. ~0,07%/y in una popolazione generale 

e relativamente sana). 

• Neoplasie ematologiche aumento del sanguinamento di grado WHO ≥2 

con conta piastrinica <80 × 109/L → No relazione tra l'aumento del 

sanguinamento e la diminuzione della conta piastrinica al di sotto di 

questa soglia

• Altri studi non hanno mostrato una chiara relazione inversa tra conta 

piastrinica comprese tra 10 e 50 × 109/L e sanguinamento



Trombocitopenia

Falanga A et al Hemasphere 2022

Stable grade 1–2 TP is defined as platelet counts, which are not expected to 
decrease to grade 3–4 TP in the coming days to weeks. 



Trombocitopenia

Falanga A et al Hemasphere 2022

†AF with arterial thromboembolism in the past 3 mo; AF with CHA2DS2-VASc ≥ 6; VTE in past 3 mo; mechanical 
heart valves where full-dose anticoagulation was not possible. 
‡Stable grade 3 TP defined as platelet counts, which are not expected to decrease to grade 4 TP in the coming 
days to weeks.

** Transfusion strategy can be used for a maximum of 14 d



Trombocitopenia

Falanga A et al Hemasphere 2022

†AF with arterial thromboembolism in the past 3 mo; AF with CHA2DS2-VASc ≥ 6; VTE in past 3 mo; mechanical 
heart valves where full-dose anticoagulation was not possible. 
‡Stable grade 3 TP defined as platelet counts, which are not expected to decrease to grade 4 TP in the coming 
days to weeks.

** Transfusion strategy can be used for a maximum of 14 d



1) Hokusai-VTE cancer → esclusi se conta piastrinica < 50,000/mL

2) Select-D → esclusi se conta piastrinica < 100,000/mL

3) Caravaggio → esclusi se conta piastrinica ≤ 75,000/mL

PLTs ≥50 x 109/L PLTs 25-50 x 109/L 

No 
anticoagulazione*

PLTs <25 x 109/L 

Continuare DOAC full dose
Se conta instabile e alto rischio 
EBPM

Trombocitopenia e DOAC

EBPM terapeutica 
ridotto 50% o 
profilassi*

*Se rischio trombotico molto alto → EBPM full dose e aumentare conta piastrinica con trasfusione o 

TPO-mimetici



Epidemiologia della FA associata a cancro

816,811 pazienti con nuova diagnosi di cancro da registro koreano 2009- 2016 vs. age- and 
sex-matched controlli senza cancro.
Median follow-up 4.5 anni

Johnstone C et al Ann Palliat Med 2018
Green D et al Sem Thromb Haemost 2007

Mieloma multiplo (aHR: 3.34; 95% CI: 2.98 to 3.75) 
K polmone (aHR: 2.69; 95% CI: 2.45 to 2.95)



Fibrillazione atriale e cancro

Fattori di rischio per FA nel cancro:

✓ Stato infiammatorio di per se
✓ Chirurgia
✓ Radioterapia
✓ Terapia oncologica (agenti alchilanti, antracicline, 

Immune Checkpoint Inhibitors, Bruton Tyrosine 
Kinase Inhibitors)

Madnick DL, Current Cardiology Reports 2022
Lyon AR. et al. ESC 2022



Fibrillazione atriale e cancro

Pastori D. et al Internal and Emergency Med 2023



Fibrillazione atriale e cancro

Pastori D. et al Internal and Emergency Med 2023



Profilassi per FA nel cancro è challenging

✓Aumento del rischio trombotico 

✓Aumento del rischio emorragico

✓ Interazioni farmacologiche con 
farmaci antineoplastici

✓Trombocitopenia

Rischi differenti nei pazienti oncologici rispetto ai pazienti non oncologici, nonostante 
lo stesso punteggio CHA2DS2-VASc → dovrebbe essere usato con cautela nei pazienti 
con cancro

HAS-BLED non tiene in considerazioni i fattori specifici di rischio emorragico nel cancro 

D'Souza M et al Eur J Prev Cardiol 2018 



DOACs e FA

Melloni C. et al Am J Med 2017 

Sottoanalisi ARISTOTELE (18,183 pazienti con FA randomizzati a apixaban vs warfarin)
1236 (6%) partecipanti con storia di cancro attivo o remoto

• Sicurezza ed efficacia di apixaban nel trial originale confermata nei pazienti con cancro attivo e remoto
• Aumento del beneficio netto (ictus/embolia sistemica, infarto del miocardio e morte) nel cancro attivo vs. non 

cancro con apixaban



DOACs e FA

Fanola Cl et al J Am Heart Ass 2018 

Sottoanalisi ENGAGE AF-TIMI 48 (21 105 pazienti con FA randomizzati a edoxaban vs. warfarin)
1153 pazienti (5.5%) hanno sviluppato neoplasia (recidiva o nuova diagnosi nel follow-up)  

significativa interazione tra trattamento ed end 
point ischemico composito (ictus 
ischemico/embolia sistemica/infarto del 
miocardio) con maggiore efficacia di edoxaban 
full dose vs. warfarin nei pazienti con neoplasia 
(HR 0.54, 95%CI 0.31 -0.93)

Non differenza statisticamente significativa per 
edoxaban vs. warfarin nell’outcome di efficacia 
se presenza di neoplasia 

Edoxaban HR 0.60 [95% CI, 0.31–1.15] per 
neoplasia vs. HR 0.89 [95% CI, 0.76–1.05]senza 
neoplasia



DOACs e FA

Fanola Cl et al J Am Heart Ass 2018 

Sottoanalisi ENGAGE AF-TIMI 48 (21 105 pazienti con FA randomizzati a edoxaban vs. warfarin)
1153 pazienti (5.5%) hanno sviluppato neoplasi (recidiva o nuova diagnosi nel follow-up)  

Non differenza statisticamente significativa per 
edoxaban vs. warfarin nell’outcome di sicurezza 
se presenza di neoplasia 

Edoxaban HR 0.98 [95% CI, 0.69–1.40] per 
neoplasia vs. HR 0.79 [95% CI, 0.69–1.05] senza 
neoplasia



Real word

Fradley MG, et al JACC CardioOncol 2020



Possibile strategia

Fradley MG, et al JACC CardioOncol 2020

LA collaborazione 
multidisciplinare tra oncologi, 
cardiologi ed esperti di trombosi 
è essenziale nell'attuazione di 
strategie terapeutiche sicure ed 
efficaci per questi pazienti.



ESC Guidelines

Lyon AR. et al. ESC 2022

1) CHA2 DS2 -VASc score should be considered for risk stratification for 
stroke/systemic thromboembolism taking into account that it may 
underestimate the actual thromboembolic risk.

2) Long-term anticoagulation is recommended for stroke/systemic 
thromboembolism prevention in patients with cancer with AF and a CHA2 
DS2-VASc score ≥2 (men) or ≥3 (women) as per the 2020 ESC Guidelines

3) Long-term anticoagulation should be considered for stroke/systemic 
thromboembolism prevention in patients with cancer with AF and a CHA2 
DS2-VASc score = 1 (men) or = 2 (women) as per the 2020 ESC Guidelines

4) Patients with cancer, AF, and CHA2 DS2-VASc score 0 (men) or 1 (women) 
may have a higher thrombotic risk than patients without cancer and may be 
considered for therapeutic anticoagulation after consideration of the 
bleeding risk.



ESC Guidelines

Lyon AR. et al. ESC 2022

5) NOAC should be considered for stroke prevention in preference to LMWH and 
VKA (excluding patients with mechanical heart valves or moderate-to-severe 
mitral stenosis) in patients without a high bleeding risk, significant drug–drug 
interactions, or severe renal dysfunction

6) LMWH should be considered in patients with active cancer and AF who are not 
suitable for NOAC

7) Heart rate control strategy, preferably with beta-blockers, should be 
considered in patients who develop well-tolerated AF while they are receiving 
active cancer treatment



Strategie non farmacologiche per FA

Fanola Cl et al J Am Heart Ass 2018
Lyon AR. et al. ESC 2022

Nei pazienti oncologici con rischio emorragico proibitivo o interazioni farmacologiche 
significative, la chiusura dell’auricola atriale può essere un'opzione alternativa. 
Tuttavia, tuttavia è ancora necessaria l’anticoagulazione e la terapia antipiastrinica 
periodo post-procedurale per prevenire la trombosi durante l’endotelizzazione.

NB Rischio di trombosi correlato al dispositivo potrebbe essere potenzialmente 
aumentato in questa popolazione con ipercoagulabilità.



What’s new? – Acute anticoagulant treatment

Bertoletti L. et al, JACC Cardioncology 2023



Nuovi scenari terapeutici





Nuovi scenari terapeutici



Pharmacological features of factor XI directed strategies

Feature ASO Antibodies Aptamers Small molecules

Delivery Parenteral (sc) Parenteral 
(IV or sc)

Parenteral 
(IV or sc)

Parenteral (IV) or oral

Specific YES YES YES YES

Onset of action Delayed Immediate Immediate Immediate

Offset of action Delayed Delayed Rapid Rapid

Renal clearence No No No Yes

Hepatic metabolism No No No Yes

Potential clinical 
indications

Chronic Acute or chronic Acute or chronic Acute or chronic

Examples ONIS-FXIRx

FXI-LICA (BAY2976217)
Osocimab 
(BAY1213790)
Abelacimab (MAA868)
AB023 (Xisomab 3G3)

FELIPA Milvexian (BMS-986177/JNJ-
70033093)
Asundexian (BAY2433334)

Fredenburgh JC, Gross PL, Weitz, JI. Blood 2017

Li et al Front Cardiovasc Med 2022



Preventing activation of factor XI Abelacimab

Verhamme P. et al. N. Engl. J. Med. 2021

Abelacimab (MAA868) → monoclonal antibody that binds the procoagulant enzymatic site of both FXI (zymo-
gen) and the active form FXIa. By binding to the catalytic domain, abelacimab locks both the FXI and activated FXIa taking
them out of the coagulation system

• Phase II study of 400 patients undergoing total knee replacement vs. heparin 
• Patients randomized to single IV of abelacimab 30, 75, or 150 mg, or to subcutaneous enoxaparin 40 mg 
• Incidence of VTE 13%, 5%, and 4% with abelacimab doses vs. 22% with enoxaparin, assessed by venography or

objective confirmation of symptomatic events 8–12 days after the operation. 
• Bleeding was low 2% with the lower two doses abelacimab and none in the highest dose abelacimab or enoxaparin



Preventing activation of factor XI Abelacimab

Abelacimab (MAA868) 
More advanced phase III studies are ongoing  in the prevention of cancer-associated VTE comparing the 
efficacy of abelacimab vs. dalteparin (MAGNOLIA; NCT05171075) and vs. apixaban (ASTER; NCT05171049)

Xisomab 3G3 (AB023) → phase II trial to assess the efficacy in preventing catheter-associated thrombosis in 
cancer patients receiving chemotherapy is currently underway (NCT04465760)



Catheter-related thrombosis (CRT)

240

https://doi.org/10.1017/CBO9781139942430.030

2-15% (symptomatic)



Risk of CRT

241

+ -

PICC Port, CVC

Catheter-related

2 lumen or more (and size) 1 lumen

Materials / Type of use

Left side Right side

V. subclavia V. jugularis

BMI>25 BMI<25

Patient-related
No anticoagulation Anticoagulation

Infection No infection

Type of cancer

Prior CVC/CRT

Insertion attempts Operator-related

10.1177/1179554920953097



Update on Guidelines for the Prevention of Cancer-Associated CRT

242

https://doi.org/10.1002/onco.13596

▪ CVC on the right side, in the jugular vein, and the distal catheter tip should be 

located at the junction of the superior vena cava and the right atrium 

▪ Implanted ports over peripherally inserted CVC

▪ The panel does not recommend prophylactic anticoagulation for CVC



Treatment of CRT

243

https://doi.org/10.1016/j.thromres.2020.01.017

doi/10.1002/onco.13596

https://doi.org/10.1016/j.thromres.2020.01.017


Treatment of intraluminal clots

244

▪ Alteplase 2 mg or Urokinase

▪ Restoration frequency: 84-92%

http://dx.doi.org/10.1136/bmjspcare-2019-002106

https://doi.org/10.1016/S0140-6736(09)60220-8

http://dx.doi.org/10.1136/bmjspcare-2019-002106
https://doi.org/10.1016/S0140-6736(09)60220-8


Risk of PE after catheter removal for CRT

245

https://doi.org/10.1182/bloodadvances.2021004698

626 patients with active hematologic malignancy and CVC-associated DVT

AC +

AC +



Sequelae of CRT

246

▪ Pulmonary embolism (10-15%)

▪ Infection/sepsis

▪ Loss of venous access

▪ PTS/vena cava syndrome

▪ Reduced quality of life



Unprovoked VTE and occult cancer



Unprovoked VTE and occult cancer



Unprovoked VTE and occult cancer



Emoglobinuria parossistica notturna 

(PNH)

Paroxysmal nocturnal haemoglobinuria (PNH) is a rare condition with an estimated
prevalence of approximately 16 per million.

Patients suffering from PNH present with cardiovascular, gastrointestinal,
neurological or haematological symptoms.

thrombophilic disorders due to an acquired mutation within the phosphatidyl-inositol 
glycan A (PIG-A) gene, which encodes for an enzyme involved in the biosynthesis of 
glycosylphosphatidylinositol (GPI)-anchor molecule 



Emoglobinuria parossistica notturna 

(PNH)



Emoglobinuria parossistica notturna 

(PNH)



Emoglobinuria parossistica notturna 

(PNH)

The typical clinical features of this condition also encompass complement-mediated 
intravascular hemolytic anemia and bone marrow failure. 

The deficient factors proteins entail also the complement regulatory proteins CD55 and 
CD59, which then lead to increased complement sensitivity of PNH cells, intravascular 
hemolysis, inflammation and systemic release of hemoglobin.

Thromboembolism is the most frequent cause of mortality in PNH patients, accounting 
for approximately 40–67% of deaths.



Emoglobinuria parossistica notturna 

(PNH)

thrombosis may occur at any site in patients with PNH

venous thrombosis >>> arterial complications (85%)

The most involved sites are intra-abdominal and cerebral veins, whilst multiple sites can 
be involved in over 15% of cases. 

Hepatic vein thrombosis (also known as Budd-Chiari syndrome) is one of the most 
common sites of thrombosis, affecting 7.5–25% of PNH patients 



Emoglobinuria parossistica notturna 

(PNH)

Mechanisms of hypercoagulability:

• Platelet activation, 
• Complement-mediated hemolysis, 
• Impaired bioavailability of nitric oxide (NO) and of the fibrinolytic system, 
• Inflammation 

Diagnosis:

Hemolysis
flow cytometric (FCM) analysis of glycosyl phosphatidylinositol‐anchored proteins 
(GPI‐AP). Flow cytometry should be used to diagnose PNH (recommendation level A)

FCM assays mainly were based on the detection of CD59 (membrane inhibitor of 
reactive lysis) and CD55 (decay accelerating factor) on RBCs and granulocytes → To 
exclude rare inherited deficiencies of a single GPI‐AP, the diagnosis of PNH requires 
decreased expression of both CD55 and CD59



Emoglobinuria parossistica notturna 

(PNH)



Emoglobinuria parossistica notturna 

(PNH)



Emoglobinuria parossistica notturna 

(PNH)

Cross sectional study evaluating the presence of PNH clones in patients with 
prevalent venous thromboembolism using a high sensitivity flow cytometry 
assay for erythrocytes and neutrophils. 

Among the 388 patients enrolled in the study one patient had a detectable PNH 
clone of 0.02% in the neutrophil population (0.26%; 95% CI 0.05 to 1.45) and no 
detectable erythrocyte clone. 

The presence of PNH clones in patients with idiopathic venous thrombosis is 
rare. Screening for PNH clones among VTE patients might be better reserved for 
patients with signs of hemolysis.

Thromb Res. 2015;135(6):1107-9



Sindromi mieloproliferative

Philadelphia-negative myeloproliferative neoplasms (MPNs) include:

• Polycythemia vera (PV), 
• Essential thrombocythemia (ET),
• prefibrotic/early primary myelofibrosis (prePMF), and primary myelofibrosis (PMF)

Thromboses in about 1/3 of cases. 
incidence of thrombosis per 100 patients years was 2.6 in PV, 1.9 in ET, 1.9–2.1 in 
prePMF, and 1.75 in PM. 

In a recent population-based study, the rate of early VTE after diagnosis was nearly 
10-fold increased in the MPN patients in comparison with the control participants,
declining with the follow-up to a 3.2-fold increased rate. 

High risk of splanchnic vein thrombosis and cerebral vein thrombosis. 

De Stefano et al. Blood Cancer Journal (2018) 8:65



Sindromi mieloproliferative

In MPN patients, age older than 60 years and previous thrombosis are the major 
predictors of vascular complication. In a multicenter series of 1545 PV
patients, previous VTE (HR, 2.6) and age > 65 years (HR 1.7) predicted VTE. 

Hereditary thrombophilia (FV leiden e prothrombin G20210A)

JAK2 V617F mutation (in ET e PMF)

→ The risk factors for recurrence were age > 60 years and history of remote 
thrombosis. 

De Stefano et al. Blood Cancer Journal (2018) 8:65



Sindromi mieloproliferative

la mutazione JAK2V617F o la mutazione JAK2 exon12 sono presenti nel 95% dei 
pazienti affetti da policitemia vera. 



Sindromi mieloproliferative



Sindromi mieloproliferative

De Stefano et al. Blood Cancer Journal (2018) 8:65



Sindromi mieloproliferative

De Stefano et al. Blood Cancer Journal (2018) 8:65

There is not a clear decision guide for the optimal duration of anticoagulant treatment 
after an MPN-related VTE, and the lack of firm evidence.

In MPN patients, the overall rate of recurrent thrombosis after VTE is 6.0 to 6.5 per 100 
patient-years;

Long-term treatment with VKA (INR 2.0–3.0) is associated with a clear benefit, reducing 
the incidence rate of recurrence from 48 to 69% with respect to off-treatment.

Accordingly, discontinuation of VKA treatment produces in patients off therapy a 2.2-
fold increased risk of novel thrombotic events in comparison with patients who 
continued treatment. 

Incidence of recurrence on treatment remains high.



Sindromi mieloproliferative

De Stefano et al. Blood Cancer Journal (2018) 8:65



Sindromi mieloproliferative

De Stefano et al. Blood Cancer Journal (2018) 8:65



Sindromi mieloproliferative

Barbui T. et al. Curr Opinion Hematol 2017



Sindromi mieloproliferative

De Stefano et al. Blood Cancer Journal (2018) 8:65

Anticoagulazione long-term per trombosi splancniche e cerebrali. 



Sindromi mieloproliferative

AJH 2020

The DOACs were started as front line anticoagulant treatment or after a previous treatment 
with VKA and the dosage was administered according to VTE and AF guidelines

Rivaroxaban in 26 (37%) cases, apixaban in 21 (29%), edoxaban in 14 (20%) and dabigatran 
in 10 (14%)

Thirty‐six patients presented VTE: 26/36 were of typical sites and 10/36 were of atypical 
sites (including splanchnic venous thrombosis and cerebral sinus vein thrombosis).

No thrombotic complications during DOACs therapy in VTE population.

No major or CRNM bleedings were reported.



Obesità

Ipercoagulabilità e obesità

→ aumento dei livelli di fattore VIII e di fattore di von Willebrand
→ Aumento dei livelli di PAI-1 (= riduzione della fibrinolisi)

Le persone obese hanno quasi due volte il rischio sia di PE che 
DVT ed i pazienti obesi con meno di 40 anni hanno quasi un 
rischio quintuplo vs. i non obesi



Obesità - prevenzione

Low-molecular-weight heparin given either at increased fixed doses (e.g., enoxaparin 40 mg 
every 12 h) or preferably weight-based doses using actual body weight (e.g., anti-FXa 40–75 
IU/kg once daily) with or without accompanying peak anti-FXa-level monitoring. 

As stated, the current recommendations by the ACCP guidelines are to consider weight-
based dosing 

→ Paziente di 150 Kg (40 U/Kg daily = 6000 U/die)

ACCP 2008



Obesità – terapia fase acuta

Eparina a basso peso molecolare, MAX 100 U/Kg x 2/die
MAX 10, 000 U x 2

Fondaparinux 10 mg/die per pazienti > 100 Kg (copre bene fino a 120 Kg)

Eparina non frazionata ev con monitoraggio PTT per BMI > 40 Kg/m2



Obesità – terapia fase cronica

Warfarin

DOACs
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