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Venous Thrombosis Update

Something To Think About On The Trip Back Home
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Typical Categories of VTE

Unprovoked

- Active Cancer (Previously diagnosed)

- Occult Malignancy (15% @2 yrs post)

- Thrombophilia (More Likely < 40 yrs)
- Previously Undocumented DVT

- True Idiopatic

Provoked

- Post Surgeries & Injuries

- Pregnancy/Estrogens

- Long Distance Travel
- Pulmonary Vein Ablation

- Pacemaker/ICD (Subclavian)
- PICC Line

Anatomical & Mechanical

- May Thurner Syndrome

- Iliac Artery Aneurysm

- Inferior Vena Caval Malformation
- Subclavian (Paget-Schroder)

Unusual

PE Following Wisdom Tooth 
Extraction

Subclavian Following Electrocution

PE Within 15 Minutes of Portacath
Placement

DVT Calgary to Victoria Flight



Deep Vein Clots Are Big

DVT Clots Can Be As Round As Your 

Finger And As Long As Your Leg

VS

Coronary Clots Very Small

Measured In Centimeters Measured In Millimeters
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Pulmonary Embolism: 
A Life -threatening Disease

Cumulative mortality following acute PE

8

PE=pulmonary embolism
Goldhaber SZ et al; for ICOPER. Lancet. 1999;353:1386–1389.
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N=2454

International Cooperative Pulmonary 

Embolism Registry

15.3% Mortality 

At 3 months



Symptoms of DVT

Symptomatic DVT

• Leg pain (90%)
• Tenderness (85%)
• Ankle edema (76%)
• Calf swelling (42%)
• Dilated veins (33%)
• Dusky discoloratio n (30%)
• Warmth

“DVT cannot be reliably diagnosed on the basis of 

history and physical exam, even in high-risk patients”

50% NO SYMPTOMS 
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Pharmacological 
Treatment of DVT/PE
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Therapy: Do We Need To Anticoagulate
Patients With Acute VTE ?

� 19 Patients With PE Randomized To No Therapy

� 16 Patients Wit PE Randomized toHeparin 10,000 U SQ 
Q6H x 6 Doses Then Oral Anticoagulation x 2 Weeks 

Group Mortality

No Therapy 26.3%

Heparin/ 0%
Oral Anticoag

ARR= 26.3% NNT 3.8

Barrett and Jordan, Lancet 1960:1:1309



New Antithrombotics
In Treatment of VTE
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Clinical Trials of NOACs In DVT/PE

Apixaban
AMPLIFY

Dabigatran
RECOVER I & II

Rivaroxaban
EINSTEIN

Population Unprovoked or 
History of Cancer

Any DVT/PE Any DVT/PE

Design Double Blind Double Blind Open Label

Sample Size 4816 2564 8281

Initial LMWH Warfarin Group Both Arms Warfarin
Group

Higher Initial 
Dose NOAC

Yes No Yes

CT Scan 
Baseline

No Yes No

Active Cancer Hx of Ca
Inclusion

5% 5%

Unprovoked Inclusion Criteria 49%

Previous VTE 26% 20%

Warfarin TTR 66% 61.7%
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NOACS IN VTE

Dabigatran
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RE-COVERTM Trial Design

Objective
confirmation

of VTE

E R

30 days
follow up 

Initial parenteral
therapy LMWH 

5-10 days 

Single-
dummy
period 

Double-dummy period

72 h

6 months
End of treatment

Until INR ≥≥≥≥2.0 at
two consecutive
measurements

(8-11 days)

Warfarin Warfarin
(INR 2.0–3.0)

Dabigatran etexilate placebo bid

Warfarin placebo

Dabigatran etexilate 150 mg bid
Warfarin
placebo

E= enrolment
R= randomization

** Different from other trials

2564 Patients
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Dabigatran was non-inferior to warfarin  for preven tion of recurrent or fatal VTE
(P<0.001 for both hazard ratio and risk difference c riteria). 

Months Since Randomization

Dabigatran

Warfarin

No. at risk

Cumulative risk of recurrent VTE
and related death
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Comparable on major bleeds

0.0

0.5

1.0

1.5

2.0

Dabigatran etexilate 150 mg
bid

Warfarin

HR 0.82 (95% CI: 0.45–1.48)

20 / 1273 24 / 1266

P
er

ce
nt

ag
e

1.6%

1.9%

p=n.s.
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NOACS IN VTE

Rivaroxaban



EINSTEIN DVT and EINSTEIN PE studies

Randomized, open-label, event-driven, non-inferiority studies of 
identical design with a priori specified combined analyses

� Primary efficacy outcome: first recurrent VTE

� Principal  safety outcome: first major or non-major clinically relevant bleeding

1. The EINSTEIN Investigators. N Engl J Med 2010;363:2499–510; 
2. The EINSTEIN–PE Investigators. N Engl J Med 2012;366:1287–97

15 mg bid

Confirmed 
DVT without 
symptomatic 

PE1

N=3449 N=8282
Rivaroxaban

Day 1 Day 21

Enoxaparin bid for at least 5 days +

VKA, INR 2.0–3.0

Confirmed 
PE with or 

without 
symptomatic 

DVT2

N=4833

Predefined treatment period of 3, 6, or 12 months

20 mg od

30
-d

ay
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os
t-

st
ud
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dRivaroxaban

R



EINSTEIN DVT and EINSTEIN PE pooled 
analysis: primary efficacy outcome 

Number of patients at risk

Rivaroxaban 4150 4018 3969 3924 3604 3579 3283 1237 1163 1148 1102 1034 938

Enoxaparin/VKA 4131 3932 3876 3826 3523 3504 3236 1215 1149 1109 1071 1019 939

0.5
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Rivaroxaban
N=4150

Enoxaparin/VKA
N=4131
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HR=0.89; p non-inferiority <0.0001

Mean time in therapeutic range = 61.7%

ITT population



EINSTEIN DVT and EINSTEIN PE pooled 
analysis: principal safety outcome

Number of patients at risk

Rivaroxaban 4130 3768 3671 3406 3270 3210 1928 1051 1009 936 878 853 453

Enoxaparin/VKA 4116 3738 3618 3330 3186 3125 1711 1025 981 907 857 823 369
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Rivaroxaban
N=4130

Enoxaparin/VKA
N=4116 
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First major or clinically relevant non-major bleedi ng 

Rivaroxaban
n/N (%)

Enoxaparin/VKA
n/N (%)

HR (95% CI)
p-value

388/4130 
(9.4)

412/4116
(10.0)

0.93 (0.81–1.06) 
p=0.27

Safety population

Trend Towards Lower 

Principle Safety Outcome 
With Rivaroxaban p=ns
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NOACS IN VTE

Apixaban



23Prepared by Pfizer-BMS alliance in response to an unsolicited request – Not for further distribution 23

N=4,816 (estimated)

481 centers

Primary Outcome
� VTE recurrence or death
Secondary Outcome
� Bleeding

AMPLIFY=Apixaban after the initial Management of PuLmonary embolism and deep vein thrombosis with First-line 
therapY.
http://www.clinicaltrials.gov.  Identifier: NCT00643201.  

AMPLIFY: Efficacy and Safety of Apixaban for the 
Treatment of DVT or PE
AMPLIFY: Efficacy and Safety of Apixaban for the 
Treatment of DVT or PE

Until INR ≥2.0

Patient Population
� Men and women ≥18 

years with clinical 
diagnosis of DVT or PE

� Unprovoked or Hx of 
Cancer

6 months

7 days 6 months 

AMPLIFY

Apixaban 
5 mg BID PO

Warfarin 
dosed to 

INR 2.0-3.0

Apixaban 
10 mg BID PO

Enoxaparin 
1 mg/kg q12h, 

BID SC 30
-d
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 fo

llo
w

-u
p





25

NOACS IN VTE
Extended Treatment

Following Initial 

Therapy
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26

Recurrent VTE – Long Term Perspectiv e
Olmstead County Minnesota Registry

Rate Of Recurrent VTE Following Initial DVT/PE

DVT=deep vein thrombosis; VTE=venous thromboembolism
Heit JA, et al. Arch Intern Med 2000;160:761-768.
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Extended Treatment

Apixaban







Apixaban 2.5 BID 

vs Placebo
ARR=7.1
NNT= 14



ARI=0.5% NNH=200

ARI=1.6 NNH=62

P=NS for both



39 year old male with  right 
proximal DVT 71 Kg

No chronic medications
using tylenol #3 prn for knee pain

eGFR 120 ml/min

Had ACL reconstruction right 
knee 3 weeks ago

39 year old male with  right 
proximal DVT 71 Kg

No chronic medications
using tylenol #3 prn for knee pain

eGFR 120 ml/min

Had ACL reconstruction right 
knee 3 weeks ago



Proximal DVT Involving:

Superficial Femoral Vein
Common Femoral Vein
Distal Common Iliac

Proximal DVT Involving:

Superficial Femoral Vein
Common Femoral Vein
Distal Common Iliac



Which Option Do You Choose?

A) Write Prescription, discharge patient to care of  GP

Rivaroxaban 15 mg/day BID for 3 weeks, 
then 20 mg/day x 3 months

B) Outpatient Anticoagulation Clinic

LMWH minimum 5 days, Warfarin INR 2-3 x 3 Months

C)  Admit to acute care, as patient has extensive c lot

Which Option Do You Choose?

A) Write Prescription, discharge patient to care of  GP

Rivaroxaban 15 mg/day BID for 3 weeks, 
then 20 mg/day x 3 months

B) Outpatient Anticoagulation Clinic

LMWH minimum 5 days, Warfarin INR 2-3 x 3 Months

C)  Admit to acute care, as patient has extensive c lot
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Venous Thrombosis Leads To Valve Loss, 
Reflux & Venous Hypertension

Anticoagulation Therapy Seldom Results In Complete Thrombus Resolution



Post Thrombotic Syndrome
Nasty and Painful

1 Kahn et al. Ann Int Med. 2008;149:698-707

40 to 60 % 

Develop PTS

4 to 6% 
Develop 

Severe PTS 

With 

Ulceration



Clot Removal May Prevent 
PTS

Author/Year Intervention PTS Rates RRR

Elliott 1979 Systemic SK 92% vs 35% 62%

Arnesen 1982 Systemic SK 67% vs 24% 64%

Plate 1984 Modern Surg 
Thrombectom

y

93% vs 58% 38%

Turpie 1990 Systemic TPA 56% vs 25% 55%

AbuRahma 
2001

CDT -
UK/TPA

70% vs 22% 69%



Trellis  Pharmacomechanical
Thrombolysis



Venogram Pre and Post Pharmacomechanical Thrombolysis
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Anticoagulants Alone Have Very Limited Efficacy

Post-Anticoagulation

6 Weeks After Treatment

Leg Swollen: Symptoms Unresolved

AND

… 47% of Patients Develop

Post Thrombotic Symptom

Post-Trellis

8 Weeks After Treatment

Clot Removed: Symptoms Resolved

… Trellis Isolated Thrombolysis 

Plus PTA and Stent Placement
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