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Putting It Into Perspective 

 PE kills more people each year than 
HIV, car accidents, and breast 

ŎŀƴŎŜǊΧcombined1 

 

ïUp to 300,000 people a year 
die from PE in the US2 

ï It is the third most common 
cardiovascular illness3 

ïDirect annual payer cost in 
the US have been estimated 
at 1.5 billion4 

 

 

1. Rathbun S. Circulation. 2009; 119(15) e480-e482. 2. Tapson VF. N Engl J Med. 2008;358: 1037-1052. 3. Goldhaber SZ. J 

Am Coll Cardiol. 1992, 19: (2): 246-247. 4. Macdougall DA et al. Am J Health-Syst Pharm. 2006;63(20 suppl 6):S5-S15. 

* CDC 2008  

** Consensus Estimates range from 100,000 to 300,000  
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Trends in VTE: Prevalence to 
Double by 2050 

Deitelzweig SB, et al. American J Hematology. 2011 86:217-220. 
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2016 Updated VTE Guidelines/ Guidance Statements 



AC Forum  
ÅThe Anticoagulation Forum is the largest peer 

organization of anticoagulation service providers in 
North America.  

ÅThe board of directors (composed of members from 
multiple disciplines) come together to formulate a set 
of guidelines that is not only based on evidence but 
also expert opinion and experience.  

ÅThe guidelines cover all aspects of treatment and  
management of DVT and PE.  

ÅFree open access to all manuscripts at: 
http://acforum.org/landing/ index.html 

 

http://acforum.org/landing/index.html
http://acforum.org/landing/index.html


Topic New! Changed New evidence but no 
change 

Choice of long term 
(first 3 mo) and 
extended 
anticoagulant 
therapy 

ᾜ 

Whether to treat a 
subsegmental PE 

ᾜ 

Aspirin for 
extended treatment 
of VTE 

ᾜ 

Management of 
Recurrent VTE on 
Anticoagulant 
Therapy  

ᾜ 



Topic New! Changed New evidence but 
no change 

Duration of 
treatment 

ᾜ 

Use of Compression 
Stockings to 
Prevent Post-
Thrombotic 
Syndrome 

ᾜ 

Whether and How 
to Prescribe 
Anticoagulants to 
Patients with 
Isolated Distal DVT 

ᾜ 

Catheter-Directed 
Thrombolysis for 
Acute DVT of the 
Leg  

ᾜ 

Role of IVC Filters in 
Addition to 
Anticoagulation for 
Acute DVT or PE 

ᾜ 



Topic New! Changed New evidence but no 
change 

Treatment of Acute 
Pulmonary 
Embolism Out of 
Hospital  

ᾜ 

Systemic 
Thrombolytic 
Therapy for 
Pulmonary 
Embolism  

ᾜ 

Thrombolytic 
Therapy in Patients 
with Upper 
Extremity DVT 

ᾜ 



TOPICS 

ÅCatheter related thrombosis 

ÅCalf vein thrombosis and extensive DVT 

ÅRisk stratification  and Treatment of PE 

ÅDuration of anticoagulation for VTE 

ÅManagement of recurrent VTE on AC 

 



DOACs vs NOACs 



CASE #1 
  

 A 55 year old woman being treated for osteomyelitis 
of the spine develops right upper extremity swelling. 
U/S reveals a DVT in the subclavian and axillary vein. 
She has a PICC line in that arm.  She needs 4 more 
weeks of antibiotics. You start  anticoagulation. Do 
you need to pull the line?  

 

 a. Yes 

 b. No 

 



Kucher N. N Engl J Med 2011 

Upper Extremity DVT  

Remove catheter  (after 3-

5 days of anticoagulation if 

possible) if: 

Infection 

Malfunction 

AC contraindicated 

AC failed 

Cath not needed 



Upper Extremity DVT 



Thrombolytic Therapy in Patients with Upper 
Extremity DVT 

ÅPanel suggests the use of thrombolysis will 
only benefit patients who meet the following 
criteria:  

ïSevere symptoms 

ïSymptoms <14 days 

ïGood functional status 

ïThrombus involving most of the subclavian and 
axillary vein 

ï[ƛŦŜ ŜȄǇŜŎǘŀƴŎȅ җ м ȅŜŀǊ  

ïLow risk for bleeding  



Thrombolytic Therapy in Patients with Upper 
Extremity DVT 

2012 2016 

In patients with acute UEDVT that 
involves the axillary or more 
proximal veins, we suggest 
anticoagulant therapy alone over 
thrombolysis (Grade 2C).  
 

In patients with acute UEDVT that 
involves the axillary or more 
proximal veins, we suggest 
anticoagulant therapy alone over 
thrombolysis (Grade 2C).  
 



CASE #2 

 A 45 year old man presents with moderate 
calf pain and swelling for 5 days since he was 
kicked playing soccer. Ultrasound shows DVT 
in the posterior tibeal vein. Does he need 
anticoagulation?  

a) Yes 

b) No 



NEW CHEST GUIDELINES 

 In patients with acute isolated 
distal DVT (IDDVT) of the leg 
and without severe symptoms 
or risk factors for extension, 
we suggest serial imaging of 
the deep veins for 2 weeks 
over initial anticoagulation 
(Grade 2C). 

 
 

 Kearon et al CHEST 2016 



ISOLATED DISTAL DVT 
ant/post tibeal, peroneal 

TREATMENT 

 LOW RISK 

  u/s 1-2 weeks and treat 
only if extends proximally 

 

 HIGH RISK 

   treatment same as proximal 
DVT 

HIGH RISK 

Å+ d-dimer 

Åsevere symptoms 

Åcancer 

ÅVTE history 

Åno reversible provoking factor  

Åhospitalized  

Ånear proximal veins 

Å> 5 cm long, mult veins, > 7 
mm 



Iliofemoral Venous Thrombosis 

Åcommon femoral ± iliac 
veins 

Å25% of symptomatic LE DVT 

Åҧ t¢{  

Åҧ ǊŜŎǳǊǊŜƴǘ ±¢9 нΦпȄ 

PMID: 21722789, 19017588, 11343664  



CaVenT Trial 

ÅRandomized, open label, 209 patients 

ÅDVT above mid-thigh level 

ïStratified for pelvic involvement 

Å Intervention: CDT with rt-PA (Alteplase) 

ÅControl: LMWH + warfarin 

ÅOutcome: 

ïFrequency of PTS (Villalta) 24 months 

ïIliofemoral patency 6 months 

 

PMID: 22172244 (2012) 



CaVenT Trial: 5-Year FU 

PMID: 26853645 (2016) 



ACCP Guidelines 2016 

Å16. In patients with acute proximal DVT of the leg, we suggest 
anticoagulant therapy alone over CDT (Grade 2C). 

 

άΧǇŀǘƛŜƴǘǎ ǿƘƻ ŀǊŜ Ƴƻǎǘ ƭƛƪŜƭȅ ǘƻ ōŜƴŜŦƛǘ ŦǊƻƳ /5¢ ƘŀǾŜ 
iliofemoral DVT, symptoms for < 14 days, good functional status, 
ƭƛŦŜ ŜȄǇŜŎǘŀƴŎȅ ƻŦ җ м ȅŜŀǊΣ ŀƴŘ ŀ ƭƻǿ Ǌƛǎƪ ƻŦ ōƭŜŜŘƛƴƎΦέ 

PMID: 26867832 (2016) 



Catheter-Directed Thrombolysis for Acute DVT 
of the Leg  

2012 2016 

In patients with acute proximal DVT 
of the leg, we suggest anticoagulant 
therapy alone over catheter-directed 
thrombolysis (CDT) (Grade 2C).  
 

In patients with acute proximal DVT 
of the leg, recommend anticoagulant 
therapy alone over catheter-directed 
thrombolysis (Grade 2C).  
 



CASE #3 

 A 55 year-old man  presents with pleuritic 
chest pain. His BP is 120/70, HR 105, RR is 18, 
and his O2 sat is 97%.  His physical exam is 
unremarkable. A chest CT shows multiple 
pulmonary emboli. ECG is normal.  



CASE #3 

What is this patient's risk of early mortality 
related to PE? 

A) 1% 

B) 10% 

C) 20% 

 



Pulmonary Embolism Severity Index 
Estimates the risk of 30-day mortality from PE 

Aujesky D et al, Eur Heart J 2006; 27:476-481. 

Class (Risk) Score/Po
ints 

30-Day 
Mortality  

I (Very Low) <66 0% 

II (Low) 66-85 1% 

III (Intermed) 86-105 3.1% 

IV (High) 106-125 10.4% 

V (Very High) >125 24.4% 

Total point score obtained by summing  

patients age in years and the points for 

each applicable characteristic 



Arch Intern Med 2010; 170: 1383 

   Simplified Version 

(Score > 1 = high risk) 

    - age > 80 y 

    - history of cancer 

    - COPD 

    - pulse Ó110 bpm 

    - BP < 100 mmHg 

    - art O2 sat < 90% 

Patients in Simplified PESI:  
Low risk 30-day mortality of 1% 

High risk 30-day mortality  of 10.9% 

Estimates the risk of  

30-day mortality from PE 



Case #3 

       The patient has no contraindications to anticoagulant 
therapy and she is willing to follow your 
recommendations.  In fact, she has seen several TV 
advertisements for DOACs. At this point how would you 
treat the patient?   

       

     a) Administer systemic thrombolytics per protocol 

     b) Initiate either IV heparin drip or SC LMWH therapy 

     c) Initiate either inpatient or outpatient po rivaroxaban  
or apixaban after a period of observation 

 

 



Case #3 

You decide to 

a) Admit patient for anticoagulation and monitoring 

b) Discharge patient to home with LMWH/warfarin , 
rivaroxaban, or apixaban and arrange close follow 
up as outpatient  

 



ACCP 2016: 
Choice of Long Term (1st 3 Months) & Extended 

Anticoagulant Therapy  

Å In patients with DVT of the leg or PE (w/o active 
cancer): 

ï5h!/Ωǎ ŀǊŜ ǇǊŜŦŜǊǊŜŘ ƻǾŜǊ ǿŀǊŦŀǊƛƴ όDǊŀŘŜ н.ύ 

ïWarfarin preferred over LMWH (Grade 2C) 

 

ïNo one DOAC is preferred over the other  

ïExtended treatment w/ DOACs reduces recurrent 
VTE and is associated with less bleeding risks  

 

 

 
Kearon C, et al. CHEST Guideline, Chest. 2016. 



Suitable for outpatient treatment:  

1. No contraindications (recent bleeding, severe renal/liver disease, 
or severe thrombocytopenia) 

2. Expected to be compliant with treatment 

3. Feels well enough to be treated at home 

ACCP 2016: 

 Outpatient Treatment of Low Risk PE 

ÁClinical prediction rules such as PESI (<85 or simplified 

score 0) can identify low-risk patients  

ÁEcho and biomarkers not routinely recommended 

ÁIf noted, RV dysfunction or increased biomarker levels 

should discourage home treatment   

Kearon C, et al. CHEST Guideline, Chest. 2016. 



outcome Out 
N=171 

In 
N=168 

Difference in 
%age 

 p value 

Recurrent 
VTE 

1 0 0.6% 0.01 

Major bleed* 3 0 1.8% 0.08 

Mortality 1  1  0.6% 0.05 

Outpatient Treatment of 
Pulmonary Embolism (OPTE) 

 Aujesky D. et al.  Lancet. 2011 Jul 2;378 

Å Excluded: O2 sat < 90%, SBP<100, chest pain active or high risk 
      bleeding, recent CVA GIB in past 2 weeks, plt<75K, crcl < 30,  
      wt > 150 kg, anticoagulation failure, poor follow up 
Å If discharged called every day for one week 
Å major bleeds-2 IM hematomas day 3/13; 1 DUB day 50 



Cho JH, et al. BMC Cardiovascular Disorders. 2014;14:64. 

Echocardiogram and PE Prognosis 

Meta-analysis - RV dysfunction as a prognostic factor 

in stable patients with PE 

Á12 trials, 3283 hemodynamically stable patients with acute 

PE 

ü1223 patients (37.3%)  RVD+  

ü2060 patients (62.7%)  RVD- 

167/1223 (13.7%) 

134/2060 (6.5%) 

MORTALITY 



Low-Risk PE Acute DVT 

Current guidelines recommend initial 
treatment at home over treatment in-

hospital (Grade 1B) 

Current guidelines recommend early 
discharge over standard discharge 

(Grade 2B) 

 

 
 

ǅWell-maintained living conditions 

ǅStrong support network 

ǅPhone access 

 

 
 

ǅPatient feeling well enough for  
home treatment 

ǅAbility to be promptly rehospitalized 

These recommendations are contingent on adequate home 

circumstances, including: 

ACCP Guidelines for Outpatient Treatment 
of Patients With DVT/PE 



Hospitalizations and Other Healthcare Resource 
Utilization among Patients with Deep Vein 

Thrombosis Treated with Rivaroxaban versus Low-
Molecular Weight Heparin and Warfarin in the 

Outpatient Setting 

Deitelzweig S, Laliberté F, Crivera C, et al. Hospitalizations and Utilization of Other 
Healthcare Resources among Patients with Deep Vein Thrombosis Treated with 

Rivaroxaban versus Low-Molecular-Weight Heparin and Warfarin in the Outpatient 
Setting. Clinical Therapeutics. 2016; [In press] 

 



Study Results 

  

æHosp. [95% CI] = 

ï0.020 [ï0.039; ï0.002];  

P = 0.044 

  

æHosp. [95% CI] = 

ï0.026 [ï0.050; ï0.002];  

P = 0.040 

  

æHosp. [95% CI] = 

ï0.023 [ï0.051; 0.008];  

P = 0.112 

  

æHosp. [95% CI] = 

ï0.033 [ï0.066; 0.001];  

P = 0.058 

Figure 1. All-Cause Hospitalization ï Matched Rivaroxaban and LMWH/Warfarin Users 



Study Results 

Associated Healthcare Costs: 

ïAll-cause total healthcare costs were significantly lower for rivaroxaban 
users compared to LMWH/warfarin users over 1 week ($2,332 vs 
$3,428; P <0.001) and 2 weeks ($3,108 vs $4,524; P <0.001) and were 
numerically (but not statistically significantly) lower over 3 and 4 weeks 

ïAll-cause hospitalization costs were significantly lower for rivaroxaban 
users compared to LMWH/warfarin users over 1 week ($171 vs $873; P 
= 0.014) and 2 weeks ($466 vs $1,342; P = 0.036) and were numerically 
(but not statistically significantly) lower over 3 and 4 weeks 

ïThe pharmacy costs were significantly lower for patients treated with 
rivaroxaban  over 1, 2, 3, and 4 weeks (P <0.001), with rivaroxaban 
users incurring about half the cost of the LMWH/warfarin users over 
the first 2 weeks 

 

 



 
 

                  Subsegmental PE 

 
Å Subsegmental PE: confined to the  subsegmental pulmonary 

artery  
 
ïA true subsegmental PE is thought to be likely to have  

     arisen from a small DVT.  
 

Å Unclear how clinically relevant these events are, 
    and thus unclear whether or not to treat these events with 
    anticoagulants as risk may be > benefit 
 
Å Diagnosis is more likely to be a false positive finding  

compared to a diagnosis of PE in the segmental or more 
proximal pulmonary arteries 
 

ACCP 2016 VTE Treatment 



Subsegmental PE 

ÅWith new advancements in imaging, diagnosis of 
these events has increased.  

  
ÅIn patients diagnosed with a subsegmental PE 

and confirmed to have no proximal DVT and 
have a low risk for a recurrent clotting event, 
surveillance is recommended over 
anticoagulation (Grade 2C) 

 
ÅBut if patient has a high risk for recurrent VTE, 

anticoagulation is recommended over 
surveillance (Grade 2C). 

 



XARELTO® 

(rivaroxaban) 
ELIQUIS® 

(apixaban) 
PRADAXA® 

(dabigatran) 
LIXIANA® 

(edoxaban) 

Trials EINSTEIN DVT & PE AMPLIFY RECOVER I & II HOKUSAI VTE 

Sample size, n (%) N=8282 N=5395 N=5107 N=8240 

PE patients, n (%) 4832 (58) 1836 (34)  ~31% 3319 (40) 

Active cancer**, n (%) 430 (5.3) 143 (2.7) ~4.7% 208 (2.5)ÿ 

Unprovoked, n (%) 5255 (63) 4845 (90) N/A 5410 (66) 

Regimen 
Single oral agent 

concept 
Single oral agent 

concept 
Initial Heparin  

Bridge Required 
Initial Heparin 

Bridge Required 

 Dosing 
15mg bid x 21 d, 
then 20 mg qd  
[3, 6, or 12 mo] 

10 mg bid x 7 d, 
then 5 mg bid  

[6 mo] 

LMWH/UFH x 5-10 d, 
then 150 mg bid  

[6 mo] 

LMWH/UFH x 5-12 d, 
then 60 mg qd  
[3, 6, or 12 mo] 

*Postrandomization. 

**At baseline. 

ÀDouble-dummy period ï oral drug only, dabigatran vs warfarin. 

ÿHOKUSAI enrolled 771(9.3%) patients with cancer listed as the cause of DVT or PE. 

For Presentation Only ï Not intended for data comparison. 

Comparison of NOAC Trials in DVT/PE 
Treatment: Study Designs 



XARELTO® 

(rivaroxaban) 
ELIQUIS® 

(apixaban) 
PRADAXA® 

(dabigatran) 
LIXIANA® 

(edoxaban) 

 Dosing 
15mg bid x 21 d, 
then 20 mg qd  
[3, 6, or 12 mo] 

10 mg bid x 7 d, 
then 5 mg bid  

[6 mo] 

LMWH/UFH x 5-10 d, 
then 150 mg bid  

[6 mo] 

LMWH/UFH x 5-12 d, 
then 60 mg qd  
[3, 6, or 12 mo] 

Efficacy Noninferior Noninferior Noninferior Noninferior 

Major Bleeding Ď 46% Ď 69% 
Noninferior * 
Ď 40%À  

Noninferior 

MB/CRNMB Noninferior Ď 56% 
Ď 38%* 
Ď 44%À  

 Ď 19% 

    Renal Adjustment 
Avoid if  

CrCL<30 mL/min 
PK/PD 

Avoid if  
CrCL<30 mL/min 

30 mg qd if 
CrCL 30-50 mL/min; 
Avoid if <30 mL/min 

DVT/PE  Labels: 
Treatment 

*Postrandomization. 

ÀDouble dummy period ï oral drug only, dabigatran vs warfarin. 

For Presentation Only ï Not intended for data comparison. 



Relative Comparison of DOACs 

43 Reproduced with permission from Dr Cohen. Cohen AT et al. Adv Ther. 2014;31:473-493.   

  

Perfect 

Outcome 

VTE recurrence and rates of major or CRNM bleeding in VTE studies that 
compared DOACs with either LMWH and VKAs or VKAs 



When should you use a new oral 
anticoagulant? 

ÅYour patient is adherent 

ÅYour patient has a poor INR control (TTR < 
60%) 

ÅYour patient has good renal function 
(creatinine clearance 50 ml/min or better) 

ÅYour patient has good hepatic function 
(AST/ALT and bilirubin normal or < 2x ULN) 



When should you avoid a new oral 
anticoagulant? 

ÅYour patient is poorly adherent 

ÅYour patient has poor renal or hepatic 
function 

ÅYour patient is on strong p-glycoprotein or CYP 
3A4 inhibitors/inducers 

ÅYour patient is pregnant 

ÅYour patient is on dual anti-platelet therapy 

ÅYour patient has cancer ς probably changing 

 



Catheter-Based Thrombus Removal for the 
Initial Treatment of PE 

ÅEvidence for the use of CDT compared with 
anticoagulation alone, CDT compared to systemic 
thrombolytic therapy, and catheter-based 
treatment without thrombolytic therapy is low 
quality and recommendations made are weak.  
ÅCDT may be more effective than systemic 

thrombolysis: 
ïAchieves a higher local concentration of thrombolytic 

drug by infusing the drug directly into the PE itself.  
ïFragmentation of the thrombus due to the placement 

of the catheter may enhance pharmacologic or 
endogenous thrombolysis 



Catheter-Based Thrombus Removal for the Initial Treatment of PE 

2012 2016 

In patients with acute PE associated 
with hypotension and who have (i) 
contraindications to thrombolysis, (ii) 
failed thrombolysis, or (iii) shock that 
is likely to cause death before 
systemic thrombolysis can take effect 
(eg, within hours), if appropriate 
expertise and resources are avail- 
able, we suggest catheter-assisted 
thrombus removal over no such 
intervention (Grade 2C).  
 

In patients with acute PE associated 
with hypotension and who have (i) 
high bleeding risk, (ii) failed 
thrombolysis, or (iii) shock that is 
likely to cause death before systemic 
thrombolysis can take effect (eg, 
within hours), if appropriate 
expertise and resources are avail- 
able, we suggest catheter-assisted 
thrombus removal over no such 
intervention (Grade 2C).  
 

In patients with acute PE, when a 
thrombolytic agent is used, we 
suggest administration through a 
peripheral vein over a pulmonary 
artery catheter (Grade 2C).  
 

In patients with acute PE who are 
treated with a thrombolytic agent, 
we suggest systemic thrombolytic 
therapy using a peripheral vein over 
catheter directed thrombolysis (CDT) 
(Grade 2C).  



Case #4 

 A 65 year old man with history of HTN and 
hyerlipidemia is admitted with a new PE. He 
is on ASA and statin. He is started on LMWH 
and bridged to warfarin. You: 

 

 A) stop his aspirin now that he is on warfarin 
due to concerns of increased risk of bleeding 

 B) continue ASA for primary prophylaxis 



Date of download:  10/21/2012 
Copyright © 2012 American Medical 

Association. All rights reserved. 

Risk of Bleeding With Single, Dual, or Triple Therapy With 
Warfarin, Aspirin, and Clopidogrel in Patients With Atrial 
Fibrillation 

Hansen M et al. Arch Intern Med. 2010 
 

 

warfarin + asa= 2x 

warfarin + asa + clopidigrel=3x 


