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▶Terminology for risk factors of VTE

- Idiopathic VTE & secondary VTE



▶Terminology for risk factors of VTE

- Provoked by a major transient risk factor
- Provoked by a minor transient risk factor
- Provoked by a persistent risk factor
- Unprovoked

Kearon, et al. J Thromb Haemostat 2016; 14:1480-1483



▶Terminology for risk factors of VTE

- Provoked by a transient risk factor
- Major:  Transient risk factor during the 3 months before diagnosis of VTE
- Half the risk of recurrent VTE after stopping anticoagulation therapy, when 

the risk factor occurred up to 3 months before VTE, or a greater than 10-
fold increase in the risk of having a first VTE

- Surgery with general anesthesia for greater than 30 min
- Confined to bed in hospital for at least 3 days with an acute illness
- Cesarean section

Kearon, et al. J Thromb Haemostat 2016; 14:1480-1483



▶Terminology for risk factors of VTE

- Provoked by a transient risk factor
- Minor:  Transient risk factor during the 2 months before diagnosis of VTE
- Half the risk of recurrent VTE after stopping anticoagulation therapy, when 

the risk factor occurred up to 2 months before VTE, or a 3 to 10-fold 
increase in the risk of having first VTE

- Surgery with general anesthesia for less than 30 min
- Admission to hospital for less than 3 days with an acute illness
- Estrogen therapy 
- Pregnancy or puerperium
- Confined to bed out of hospital for at least 3 days with an acute illness
- Leg injury associated with reduced mobility for at least 3 days

Kearon, et al. J Thromb Haemostat 2016; 14:1480-1483



▶Terminology for risk factors of VTE

- Provoked by a persistent risk factor
- Active cancer

- Has not received potentially curative treatment
- There is evidence that treatment has not been curative
- Treatment is ongoing

Kearon, et al. J Thromb Haemostat 2016; 14:1480-1483



▶Terminology for risk factors of VTE

- Unprovoked
- No provoking risk factor (transient or persistent)

- “Idiopathic”
- No reason for thrombosis
- Not considered non-environmental risk factors

- Hereditary thrombophilia, older age, male sex

Kearon, et al. J Thromb Haemostat 2016; 14:1480-1483



▶Terminology for risk factors of VTE

- Against dichotomization of VTE

- “Optimal VTE management frequently
require a more nuanced approach”

Albertsen, et al. Circulation 2018;138:2591-2593



▶Terminology for risk factors of VTE

- “Terminology such as ‘provoked’ vs.
‘unprovoked’ PE/VTE is no longer 
supported”

Konstantinides, et al. Eur Heart J  2020;41:543-603



▶Terminology for risk factors of VTE

- Risk factors
- Major reversible
- Minor reversible
- Persistent
- No identifiable

Creager, et al. Circulation  2026; 153:e977-e1051

- “The likelihood of recurrent VTE after
an initial episode of PE depends on
whether risk factors for VTE were
present at the time of the initial PE”



▶Terminology for risk factors of VTE

Creager, et al. Circulation  2026; 153:e977-e1051
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▶Long-term treatment with low dose DOAC in unprovoked VTE

Couturaud F, et al. Lancet  2025;405:725-35

• 47 hospitals in France
• Randomized open-label blinded endpoint trial
• Patients with unprovoked VTE, persistence of 

risk factors
• 1383 reduced-dose DOAC vs. 1385 full-dose

apixaban
• Primary outcome:

• Recurrent venous thromboembolism 
during treatment

• Secondary outcome:
• Major & clinically relevant non-major

bleeding



▶Long-term treatment with low dose DOAC in unproved VTE



▶Long-term treatment with low dose DOAC in unprovoked VTE

Cumulative incidence of symptomatic recurrent venous 
thromboembolism

Couturaud F, et al. Lancet  2025;405:725-35



▶Long-term treatment with low dose DOAC in unprovoked VTE

Major and clinically relevant non-major
bleeding

Symptomatic recurrent venous 
thromboembolism, major bleeding, clinically 
non-major bleeding

Couturaud F, et al. Lancet  2025;405:725-35



▶Long-term treatment with low dose DOAC in unprovoked VTE

Couturaud F, et al. Lancet  2025;405:725-35

- Non-inferiority not reached for reduced dose at median follow-up 37.1-
months
- 2.2% vs. 1.8%

- Better safety
- Active cancer patients not included



▶Long-term treatment with low dose DOAC in cancer VTE

Mahe I, et al. N Engl J Med  2025;392(14):1363-
1373

• 121 centers in 11 countries
• Randomized double-blind

noninferiority trial
• Patients with active cancer
• 866 reduced-dose apixaban vs.

900 full-dose apixaban 
• Primary outcome:

• Fatal or nonfatal recurrent 
VTE over 12 months

• Secondary outcome:
• Clinically relevant bleeding 

over 12 months



▶Long-term treatment with low dose DOAC in cancer VTE

Mahe I, et al. N Engl J Med  2025;392(14):1363-
1373



▶Long-term treatment with low dose DOAC in unproved VTE

Mahe I, et al. N Engl J Med 2025;392(14):1363-
1373



▶Long-term treatment with low dose DOAC in cancer VTE

- No efficacy difference for stepping dose down after 6 months
- Benefit in terms of bleeding

- Patients who survived 6 months
- Follow-up of 12 months

Mahe I, et al. N Engl J Med  2025;392(14):1363-
1373



▶Extended treatment for provoked VTE with enduring risk factors

• Single-center, double-blind randomized trial
(Brigham and Women’s hospital)

• Patients with VTE after the occurrence of a 
transient provoking factor and enduring risk 
factor

• 300 apixaban 2.5 mg BID vs. 300 placebo 12 
months

• Primary outcome
• First symptomatic, recurrent, objectively 

confirmed VTE
• Secondary outcome

• Composite of death from cardiovascular 
causes, nonfatal myocardial infarction,
stroke or transient ischemic attack, systemic
embolism, major adverse limb event or
coronary or peripheral ischemia resulting in 
revascularization

Piazza, et al. N Engl J Med  2025;393:1166-1176



▶Extended treatment for provoked VTE with enduring risk factors

Piazza, et al. N Engl J Med  2025;393:1166-1176



▶Extended treatment for provoked VTE with enduring risk factors

Piazza, et al. N Engl J Med  2025;393:1166-1176

• Enduring risk factors
• Persistent immobility
• Obesity: BMI ≥30
• Heart failure 
• Chronic lung disease
• Chronic inflammatory or 

autoimmune disorder
• Atherosclerotic 

cardiovascular disease
• Chronic kidney disease
• Chronic liver disease



▶Extended treatment for provoked VTE with enduring risk factors

Piazza, et al. N Engl J Med  2025;393:1166-1176

HR 0.13, P<0.001



▶Extended treatment for provoked VTE with enduring risk factors

- Risk reduction with extended anticoagulation
- Challenges the concept

- “provoked = stop at 3 months, unprovoked = extend”

- Single-center design
- Comparison with placebo

- Dose, aspirin not considered
- Follow-up of 12 months

Piazza, et al. N Engl J Med  2025;393:1166-1176



▶Meta-analysis for reduced-dose vs. full-dose DOAC for extended treatment

Ibrahim, et al. Thromb Res  2025;254:109476

• 5 RCTs, 8781 patients
• Efficacy outcome

• Recurrent venous thromboembolism
• Safety outcome

• Clinically relevant bleeding



▶Meta-analysis for reduced-dose vs. full-dose DOAC for extended treatment

Ibrahim, et al. Thromb Res  2025;254:109476



▶Meta-analysis for reduced-dose vs. full-dose DOAC for extended treatment

Ibrahim, et al. Thromb Res  2025;254:109476

RR 0.71, 95% CI 0.61-0.83,
P<0.0001

RR 0.97, 95% CI 0.61-1.53, P =
0.89
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▶US-facilitated, catheter-directed fibrinolysis 

Rosenfield et al. N Engl J Med  2026;394(20):1979-
1990

• 59 centers in the US & Europe
• Multinational, adaptive-design trial with blinded

outcome adjudication
• Patients with intermediate-risk pulmonary 

embolism
• RV:LV ≥ 1.0
• Elevated troponin

• Systolic blood pressure ≤110 mm Hg
• Heart rate ≥100 betas per min
• Respiratory rate >20 breaths per min

• 273 interventions vs. 271 controls
• Primary outcome

• Composite of pulmonary embolism-related 
death, cardiorespiratory collapse or
decompensation, or nonfatal, symptomatic
recurrence of pulmonary embolism within 7 
days



▶US-facilitated, catheter-directed fibrinolysis 

Konstantinides, et al. Eur Heart J  2020;41:543-603



▶US-facilitated, catheter-directed fibrinolysis 

Creager, et al. Circulation  2026; 153:e977-e1051
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▶US-facilitated, catheter-directed fibrinolysis 

- Efficacy benefits of low-dose, locally-delivered fibrinolytics achieve 
decompensation

- No increase in major hemorrhage including intracranial hemorrhage 

- Soft end-point
- Bleeding numerically higher
- Highly selected population

Rosenfield et al. N Engl J Med  2026;394(20):1979-
1990
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▶Unresolved issues

- Safety of reduced dose for each risk factors
- Obesity
- Intermediate-high or high risk of death

Incidence of symptomatic recurrent venous thromboembolism

Couturaud F, et al. Lancet  2025;405:725-35



▶Unresolved issues

- Duration of extended anticoagulation
- Still life-long anticoagulation?

- Safety of reduced dose for cancer-associated VTE beyond 12 months
- Study duration of 12 months



▶Unresolved issues

- US-facilitated catheter directed fibrinolysis
- Patient selection
- Lack of mortality benefit


