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Introduction: 

• Venous thromboembolism (VTE)= deep-vein 
thrombosis (DVT) +/- pulmonary embolism 
(PE). 

• Worldwide the third most frequently  
cardiovascular disorder. 

 

• VTE: about 2/3  DVT, only 1/3 PE (+/- DVT). 

 

• DVT : 90%  lower extremities, 5% upper ext, 
5% unusual sites (eg visceral or cerebral). 

 

 

 

 



• Deep vein thrombosis of the lower extremity 
is subdivided: 

 

• Distal (calf) vein thrombosis- 

•  thrombi remain confined to the deep calf 
veins or the muscular  

     calf veins,  

• Proximal vein thrombosis- thrombosis 
involves the popliteal, femoral, 

    or iliac veins. 

 

 

 

 



• Over 90% of acute PE are due to emboli from 
the proximal DVT of the lower extremities. 

 

• Proximal DVT can be identified in 20% to 50% 
of patients with acute PE . 

 

• In 40-50% of proximal DVT, a silent PE has 
already occurred by the time that the patient 
is seen.  

 



This overview will address: 
 

• Epidemiology and Risk factors for VTE: acquired and inherited. 

• Diagnostic approach for DVT and PE 

• Recurrence VTE risk assessment. 

• Screening for hypercoagulable states. 

• Treatment of VTE: old and new. Guidelines and recommendation. 

• Summary. 

 



Epidemiology 

• Venous thromboembolism (VTE) is a major cause of morbidity and mortality. 

• Approximately 1% of hospital admissions in the US. 

• Approx 10% of hospital death. 

 

• Annual incidence rates of VTE: 100-180 per 100000 person-years. 

 

•  A multifactorial disease; predisposition risk factors, either acquired or inherited 
(thrombophilias). 

 

•  Incident VTE - idiopathic ranges from 25% to 40% . 

 

 

    {Heit, J. A. Nat. Rev. Cardiol.  2015}.  



• VTE incidence increase markedly 
with age. 

 

• The overall age-adjusted annual 
incidence rate is higher for men 
(130 per 100,000) than for 
women (110 per 100,000). 

 

• Incidence rates are higher in 
women during childbearing 
years (16–44 years). 

 

 
• {Heit, J. A. Nat. Rev. Cardiol.  2015}. 



• A susbstantial increase in the incidence 
rate of VTE from 2001 to 2009, mostly 
owing to an increasing incidence of PE. 

 

 

 

 

 

 

• {Heit, J. A. Nat. Rev. Cardiol.  2015}. 

 



Etiology 
 
 





Diagnostic Approach:  Clinical Pretest Probability (CPTP) 

• VTE is diagnosed in approx. 1.5 per 1000 persons each year.  

• For each patient who is diagnosed with VTE, the diagnosis is excluded in approx. 9 others. 

 

• Therefore it is important to evaluate the  CPTP: 

• CPTP is higher if: 

1. symptoms and signs are typical for DVT/PE. 

2. symptoms and signs are more severe. 

3.     there are risk factors for VTE 

4.     VTE is thought to be the most likely diagnosis 

 

• The Wells DVT score and Wells PE score are most widely used and best validated. 

 







D-Dimer 
 

• D-dimer is a degradation product of cross-linked fibrin, broken down by plasmin. 

• D-dimers are increased and greater than 500 ng/mL in nearly all patients with VTE. 

• When D-dimers are less than 500 ng/mL, the likelihood of venous thromboembolism was <10%.  

• It is a sensitive test but lacks specificity for the diagnosis of DVT. (Cutoff value <500 ng/mL). 

• Age-adjusted cut-off values of D-Dime (= age [years] x 10 ng/mL) for patients aged over 50 years 
have higher specificity. 

 

 

 

 







Recurrence of VTE 
 

• VTE recurs frequently: 30% of patients with VTE experience recurrence within 5 years. 

 

• The risk of first recurrence is highest within the first 6–12 months . 

 

• Randomized controlled trials have shown that patients with VTE benefit from a minimum 
of 3 months of anticoagulant therapy.  

 

• Although secondary prophylaxis is effective in preventing recurrence, the duration of 

acute treatment does not affect the rate of recurrence beyond an initial 3 months of 

prophylactic anticoagulation medication. 

 

• {Prandoni, P. Haematologica 2007: 92, 199–205}. 



• The International Society on Thrombosis and Haemostasis considered a recurrence rate of 5% at 

one year and of 15% at five years after stopping anticoagulant therapy acceptable to justify 

discontinuation of anticoagulant therapy. 

 

• Whereas a risk of 10% at one year and 30% at 5 years is unacceptably high. 

 

• {Kearon C. J Thromb Haemost 2010; 8: 2313–5}. 

 

• On the other hand, the reported annual incidence of major bleeding in patients on warfarin with 

an INR range of 2.0–3.0 was estimated to be between 1.1% and 2.3% in selected patients  

 



• Patients with an expected annual recurrence rate of < 5% could safely discontinue 
treatment. 

 

• These patients are those with major transient risk factors. (provoked VTE):  

• The overall rate of recurrence was 3.3% per patient-year,  

• 0.7% per patient-year for patients with a surgical risk factor 

• 4.2% per patient-year for patients with non-surgical risk factors (ie  pregnancy/ 
puerperium, HRT, trauma….). 

 

 

• For all other patients, including those with previous episodes of VTE, cancer, or 
unprovoked events, this treatment duration may not be sufficient. 

 

 

• {Ageno W, J Thromb Haemos, 11 (Suppl. 1): 151–160}. 

• {Iorio A. Arch Intern Med 2010; 170: 1710–6}. 

 

 



• The cumulative risk of recurrence after 
proximal DVT and PE treatment discontinuation: 

 

•  11% after 1 year,  

• 29.1% after 5 years,  

• And 39.9% after 10 Years. 

 

• It was higher if the index event was 
unprovoked:  

• 15% at 1 year,  

• 40.5% at 5 years,  

• And 52.5% at 10 years. 

 
• {Prandoni P et al.Haematologica 2007; 92: 199–205}. 





VTE recurrence prediction algorithms 

• Several VTE recurrence prediction algorithms have been proposed: 

 

• In the ‘Men continue and HERDOO2’ rule: 

• Men are at high risk of recurrence after idiopathic VTE.  

 

• Women with idiopathic VTE with ≥ 2 risk factors had high risk of VTE recurrence: 

• Hyperpigmentaion/ Edema/Redness  

• increased D-Dimer level prior to stopping warfarin therapy,  

• older age (≥65 years),  

• obesity (BMI ≥30 kg/m2),  

• {Rodger MA. CMAJ 2008; 179: 417–26}. 

 



 

 

• In the DASH prediction model 

• increased D-dimer level after termination of 
anticoagulat therapy,  

• Age <50 years,  

• male sex,  

• women—VTE unrelated to hormonal therapy  

• predicted an increased risk of recurrence 
after an idiopathic VTE.  

 

• {Tosetto A. J Thromb Haemost 2012; 10: 1019–25}. 

 









Acute DVT Treatment 
ACCP 2012 ACCP 2016 



Cancer associated Thrombosis 

ACCP 2012 ACCP 2016 

 



Distal DVT 

ACCP 2012 ACCP 2016 



Distal DVT 

ACCP 2012 ACCP2016 



Provoked DVT/PE 

ACCP 2012 ACCP 2016 



Unprovoked DVT 

ACCP 2012 ACCP 2016 



ACCP 2012 

 



Second Unprovoked DVT/PE 

ACCP 2012 ACCP 2016 



  

 

ACCP 2016 



Catheter directed Thrombolysis 

ACCP 2012 ACCP 2016 



IVC Filter Insertion 

ACCP 2012 ACCP 2016 

ESC 2014 



Pulmonary Embolism Severity Index (PESI) 





PE- Acute Phase 
ACCP 2012 ECS 2014 



ACCP 2016 ESC 2014 



ACCP 2016 

 



Subsegmental PE 

 

ACCP 2016 



Recurrent VTE 

ACCP 2016 

 



Acute VTE Treatment NOAC Trials: 
 

Drug Trial 
Age 

(y) 

Male 

(%) 

Unprovoked 

(%) 

Prior VTE 

(%) 

Immobility 

(%) 

Known 

Thrombophilia 

(%) 

Active 

Cancer  

(%) 

Apixaban AMPLIFY1 57 58.7 89.8 16.2  NR 2.5  2.7 

Rivaroxaban 

EINSTEIN-DVT2 ~56 56.8 62 19.3 15.2  6.5 6.0 

EINSTEIN-PE3 ~58 52.9 64.5 19.5 15.8 5.4 4.6 

Dabigatran 

RE-COVER4 ~55 58.4 NR 25.6 NR NR 4.8 

RE-COVER II5,6 ~55 60.6 NR NR NR NR NR 

Edoxaban HOKUSAI-VTE7 56 57.2 65.7 18.4 NR NR 2.5 

Head-to-head studies do not exist, and direct comparisons between agents may not be made. 
NR=not reported 

1. Agnelli G et al. N Engl J Med. 2013;369:799–808.  

2. The EINSTEIN Investigators. N Engl J Med. 2010;363:2499–2510. 
3. The EINSTEIN-PE Investigators. N Engl J Med. 2012;366:1287–1297. 
4. Schulman S et al. N Engl J Med. 2009;361:2342–2352. 
5. Schulman S et al. Blood (ASH Annual Meeting Abstracts) 2011;118: Abstract 205. 
6. ClinicalTrials.gov Identifier: NCT00680186. Study results. Available at: http://clinicaltrials.gov/ct2/show/results/NCT00680186  Accessed 26/09/13.  

7. The HOKUSAI-VTE Investigators. N Engl J Med. 2013. DOI: 10.1056/NEJMoa1306638. 

http://clinicaltrials.gov/ct2/show/results/NCT00680186
http://clinicaltrials.gov/ct2/show/results/NCT00680186
http://clinicaltrials.gov/ct2/show/results/NCT00680186
http://clinicaltrials.gov/ct2/show/results/NCT00680186




 



Extended VTE Treatment NOAC Trial Designs 

Drug Trial Patients Design 

Tx Before 

Randomisation Study Drug Comparator 

Length  

of Tx (mo.) 

Apixaban AMPLIFY-EXT1 2486 Double-blind 
6–12 mo.  

of AC 

Apixa 

2.5 mg or  

5 mg BD 

Placebo 12  

Rivaroxaban 
EINSTEIN- 

Extension2 1197 Double-blind 
6–12 mo.  

of VKA or riva 

Riva  

20 mg OD 
Placebo 6 or 12  

Dabigatran 

RE-SONATE3 1353 Double-blind 
6–18 mo.  

of VKA 

Dabi 

150 mg BD 
Placebo 6  

RE-MEDY3 2866 Double-blind 
3–12 mo.  

of VKA 

Dabi 

150 mg BD 
Warfarin 6-36 

1. Agnelli G et al.  N Engl J Med 2013;368:699–708. 
2. The EINSTEIN Investigators. N Engl J Med  2010;363:2499–2510.  
3. Schulman S et al. N Engl J Med 2013;368:709–18. 

Head-to-head studies do not exist, and direct comparisons between agents should not be made. 



Extended VTE Treatment NOAC Trials: 
Patient Characteristics 

Drug Trial 

Age 

(y) 

Male 

(%) 

Index 

Event PE 

(%) 

Unprovoked 

(%) 

Active 

Cancer 

(%) 

Immobility 

(%) 

Prior VTE 

(%) 

Known 

Thrombophilia 

(%) 

Apixaban AMPLIFY-EXT1 ~57 57.4 34.6 91.7 1.7 2.8 12.7 
3.8 

(Inherited) 

Rivaroxaban 
EINSTEIN-

Extension2 ~58 57.9 38.0 73.7 4.5 13.9 16.1 8.1 

Dabigatran 

RE-SONATE3 ~56 55.5 33 NR Excluded 6.6 0.1 11.5 

RE-MEDY3 ~55 61 35 NR 4.2 7.0 53.4 18.4 

Percentage of patients with certain risk factors was different among extended VTE trials: 

 

1. Agnelli G et al.  N Engl J Med 2013;368:699–708. 
2. The EINSTEIN Investigators. N Engl J Med  2010;363:2499–2510.  
3. Schulman S et al. N Engl J Med 2013;368:709–18. 

Head-to-head studies do not exist, and direct comparisons between agents should not be made. 



Results of NOAC Trials for Extended VTE Treatment  

Recurrent VTE +  
VTE death 

Major Bleeding 
 Major + CRNM Bleeding 

Drug Trial  Dose NOAC vs Comparator (%), P-value 

Apixa 
AMPLIFY-EXT1  
(placebo comparator) 

2.5 mg BD 

Superiority 
 81% RRR 
1.7 vs 8.8 
P<0.001 

Not signif. 
0.2 vs 0.5 

NR* 

Not signif. 
3.2 vs 2.7 

 NR* 

5 mg BD 

Superiority 

80% RRR 

1.7 vs 8.8 
P<0.001 

Not signif. 

0.1 vs 0.5 

NR* 

Not signif. 
4.3 vs 2.7 

NR*  

Riva 
EINSTEIN-Extension2 

(placebo comparator) 
20 mg OD 

Superiority 
82% RRR 
1.3 vs 7.1  
P<0.001  

Not signif. 
0.7 vs 0  
P=0.11 

Significant increase 
6.0 vs 1.2 
P<0.001 

Dabi 

RE-SONATE3  

(placebo comparator) 
150 mg BD 

Superiority 
92% RRR  
0.4 vs 5.6 
P<0.001 

Not signif. 
0.3 vs 0  
P=1.0 

Significant increase 
5.3 vs 1.8 
P=0.001 

RE-MEDY3  

(warfarin comparator) 
150 mg BD 

Non-inferiority  
1.8 vs 1.3 

P=0.01 (NI) 

Not signif. 
0.9 vs 1.8 

P=0.06 

Significant reduction 
46% RRR 
5.6 vs 10.2 

P<0.001  

The duration of follow-up differed between trials therefore event rates should not be compared or interpreted as an indicator of the risk of the 
population.                                                                               *Not significant based on 95% CI for relative risk.  NR=not reported. 

Head-to-head studies do not exist, and direct comparisons between agents may not be made. 

       1. Agnelli G et al.  N Engl J Med 2013;368:699–708. 2. The EINSTEIN Investigators. N Engl J Med  2010;363:2499–2510. 3. Schulman S et al. 
N Engl J Med 2013;368:709–18. 



Apixaban1 Rivaroxaban2 Dabigatran3 Edoxaban 

Trial design: double-blind + + + N/A 

Comparator Placebo Placebo Warfarin Placebo N/A 

Duration of treatment 12 months 6 or 12 months 6-36 months 6 months N/A 

Superior efficacy (recurrent or fatal VTE) vs 
comparator 

2.5 mg 5 mg  
 

+ 

vs warfarin vs placebo 

N/A 

+ + 
– + 

Major bleeding vs comparator 
2.5 mg 5 mg  

NS 

vs warfarin vs placebo 
N/A 

NS NS NS NS 

Major or clinically-relevant non-major 
bleeding vs comparator 

2.5 mg 5 mg 
 

 

vs warfarin* vs placebo* 
N/A 

NS NS 

Low dose option + – – N/A 

Dosing BD  OD BD N/A 

1. Agnelli G et al.  N Engl J Med 2013; 368: 699-708    
2. The EINSTEIN Investigators. N Engl J Med. 2010;363:2499-2510 
3.    Schulman S et al. N Engl J Med. 2013; 368:709-718 
 

Head-to-head studies do not exist, and direct comparisons between agents may not be 
made. 
NS=no significant difference 

Confidential. For Internal Pfizer and BMS Use Only.   

+   indicates “Yes”      –  indicates “No” 

      significant reduction 

      significant increase 

Overview: NOAC Trials for Extended VTE Treatment 



Investigations for thrombophilia 

• No thrombophilia testing for “provoked” DVT/PE  

 

• Consider testing for APL in unprovoked DVT/PE if stopping anticoagulation treatment is planned. 

 

 • Consider testing for hereditary thrombophilia in unprovoked DVT/PE and a first degree relative 

     with VTE, if stopping anticoagulation treatment is planned.  

 

• Do not routinely offer thrombophilia testing to first degree relatives of patients with a history of 

    VTE and thrombophilia. 



• Do not perform thrombophilia testing at the time of VTE diagnosis or during the initial 3-month of 
anticoagulant therapy. 

 

•  When testing for thrombophilias following VTE,  a 2-stage testing approach is advised. 

 

• Genotype-based tests (FVL and PTM) and antibody titers (anticardiolipin and beta-2 glycoprotein 
I) can be performed at any point. Lupus anticoagulants  if treated with heparins. 

• All others after completion of 3 mo anticoagulant therapy. 





Summary 

• VTE is a multifactorial disorder, with a significant morbidity and mortality. 

• Optimizing diagnosis is advised using pretest probability assessment. 

• Treat an acute VTE for a 3 month period, if provoked or high risk of bleeding unprovoked. 

• Treat acute VTE for extended period if unprovoked without high bleeding risk. 

• Treat with Doacs instead of VKA. 

• Reassess extended anticoagulant therapy annually. 

 

 

 




