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Objectives

• Recognize patients at risk for and the signs and 
symptoms of VTE/PE

• Determine the right diagnostic test for the right patient

• Identify patients at risk for high morbidity/mortality

• Select the optimal treatment and duration for all 
patients 





PE Epidemiology

• Incidence climbing w/ advent of D-dimer and 
CTA 
– 62/100k 1993-1998, 112/100k after

– Outcomes have not improved

• Increases with age, Men more than women

• 100k deaths/year in US
– Most were hospital-acquired 





Pathophysiology

• Virchow’s triad

• Generally arise from large LE veins

• 10% can cause infarction

• Local inflammation and direct obstruction 
causes VQ mismatch and hypoxemia

• Hemodynamic compromise when significant 
obstruction occurs



History and Physical

• Sometimes difficult to diagnose

• Nonspecific Symptoms
– Shortness of breath, chest pain, cough

– LE swelling, pain, erythema

– Infrequently hemoptysis, hemodynamic 
compromise

– Asymptomatic

• Tachypnea, tachycardia, accentuated P2, 
crackles, DVT sxs, rarely fever



Risk Factors

– Immobility, Surgery, Hospitalization, Infection, Cancer

– Meds: Estrogen, Testosterone, Antidepressants, Steroids

– Antiphospholipid antibody syndrome

– Renal Disease

– Inherited thrombophilias

– Smoking

– Pregnancy

– Obesity



Board Review
• A 61yo man w/o significant past medical history in the ED c/o 

worsening mild left calf pain for 10d.  ROS otherwise 
negative, not on medications. 

• On exam, Temp 37.2 °C, BP 132/82, HR 75, RR 16 SpO2 98% 
on RA. BMI is 32. Mild to moderately deep palpation of the 
calf muscles provokes diffuse discomfort. The left leg is not 
discolored, non edematous, but it feels slightly fuller than the 
right and is 1 cm larger.

Which of the following is the most appropriate management?
A. Testing is for sissies, start 3m Pradaxa, Eliquis, and Xarelto
B. D-dimer 
C. Duplex 
D. Venogram. Venograms for everyone. 





Kline JA, et al. Prospective multicenter evaluation of the pulmonary embolism rule-out criteria. J Thromb Haemost 2008; 6:772. 



Choose Wisely

• Low risk patients meeting all 8 PERC criteria
– Low risk = 0 points or less on Wells

– Not a PE

– Do not check D-dimer

– Do not image 

• Age-adjusted D-dimer adequate on low-risk 
PERC +, and intermediate-risk patients 
– Intermediate risk = 1-2 on Wells





Acute DVT or PE!

Kearon C, et al. Antithrombotic therapy for VTE Disease 
CHEST guideline and expert panel report. CHEST 2016; 
149(2):315-352

• Catheter-directed 
thrombolysis can, 
and should, be 
considered

• Compression 
stockings to prevent 
PTS are no longer 
recommended



Distal DVT

• Serial US is recommended for isolated acute 
distal DVT for two weeks

– Popliteal is proximal

• Anticoagulate those at risk for extension

– Positive D-dimer, involves multiple veins or is 5cm 
in length or 7mm in diameter, unprovoked, 
malignancy, recurrent, inpatient, “close to 
proximal”



Subsegmental PE
• Clinical surveillance is suggested if:

– No proximal DVT
• Weekly US for two weeks recommended

– Low risk for recurrence

– High risk patients:
• Hospitalized, immobile, malignancy, unprovoked

– High risk for bleeding

• Recommendation seems to depend on the confidence 
in the dx
– Quality of the study, sxs, multiple defects, proximal extension



More Board Review

• 61yo man follows up after an unprovoked proximal DVT 3 months 
ago. He has been managed appropriately on apixiban since the 
event. He has mild left leg discomfort after a long day of standing, 
but it is not limiting. He has no prior personal or family history of 
VTE. Social history is unremarkable. HAS-BLED is 0. 

• Other than minimal Left leg edema and post-thrombotic 
pigmentation, his physical is unremarkable. 

Which of the following is the most appropriate management?
A.  Continue anticoagulation indefinitely
B.  DC anticoagulation in another 3 months
C.  DC AC
D.  DC warfarin, start thrombophilia workup



Unprovoked DVT or PE

Kearon C, et al. Antithrombotic therapy for VTE Disease CHEST guideline and expert 
panel report. CHEST 2016; 149(2):315-352



Recurrence

Kearon C et al. Antithrombotic therapy for VTE disease: Antithrombotic Therapy and Prevention of Thrombosis, 9th 
ed: American College of Chest Physicians Evidence-Based Clinical Practice Guidelines. Chest 2012; 141:e419S.



Extended Therapy

• Recurrence in unprovoked is quite high

– Increased risk in men, those w/ + D-dimer

• Strongly consider indefinite anticoagulation in 
patients at low-intermediate risk for bleeding

• Consider Aspirin in those who decline 
therapeutic anticoagulation (30% v 90% RRR)



Even MORE Board Review
• 76yo man receiving palliative radiotherapy w/ a 

remote history of ischemic CVA presents to the ER 
c/o acute shortness of breath and pleuritic chest 
pain

• Tm 37.6, HR 115, BP 105/65, RR 24, SpO2 95% on 
4L NC, Wt 90kg

• Breath sounds are clear, there is a RV heave, a soft 
S3, and right leg swelling. 

• Troponin and BNP are mildly elevated. 

• Normal renal function



EKG



CTA



What now?

• A. 100mg IV tPA, then heparin gtt

• B. 100mg IV tPA, then 90mg enoxaparin q12h

• C. IVC insertion

• D. Enoxaparin 90mg q12h



Low Risk

• Hemodynamically stable

• No signs of RV dysfunction

• Size is irrelevant

• Should be managed as an outpatient



Outpatient Treatment of Low Risk Patients

• Those w/ scores less than 86 (old PESI) or 1 
(simplified) had 3% 30d mortality



Intermediate Risk

• Again, size doesn’t matter

• Hemodynamically stable

• Signs of RV dysfunction
– Echo

– Troponin, BNP

– EKG

• Extent of PE

• AC +/- adjunctive therapies
– Systemic, “half-dose”, and catheter-directed 

thrombolysis



High Risk (Unstable)
Massive PE

• Hemodynamically unstable

– Systolic BP < 90 OR a <40 below baseline for 15 
minutes

– Requires vasopressor/inotropic support

• Not explained by other causes

• Often, but not always causes by large PEs

• High risk of death for 72h

• Treat w/ thrombolytics--individualized



Reasons NOT to Give tPA



DOAC Dosing Strategies

• Warfarin

• Rivaroxaban

• Dabigatran

• Apixiban

• Edoxaban

• Others



Warfarin Dosing Strategy 

• Warfarin + LMWH/heparin for at least five 
days and the INR is above the minimum goal 
for at least 2 consecutive days



Reversal Agents

• Warfarin: PCC, FFP + Vit K

• Xa Inhibitors: Andexanet alpha (Andexxa), PCC

• Dabigatran: idarucizumab (Praxbind), PCC, 
hemodialysis

• Adjuncts: Tranexamic acid, aminocaproic acid, 
activated charcoal if dosed recently



Diagnosing PE in Pregnancy

• Presentation more difficult due to nonspecific 
sxs

• Concern regarding radiation exposure

– Relatively low risk

– 20-30% maternal mortality in untreated PE

– VQ Scan not necessarily less radiation

• Studies actually suggest CTPA is either 
equivalent, perhaps INFERIOR in pregnancy

• Practical considerations—don’t delay



Leung AN. An official American Thoracic Society/Society of Thoracic Radiology clinical practice guideline: evaluation 
of suspected pulmonary embolism in pregnancy. Am J Respir Crit Care Med. 2011 Nov 15;184(10):1200-8.



Treating PE in Pregnancy

• LMWH is preferred Rx for at least three 
months but should persist for the duration of 
pregnancy

• AC should continue at least 6 weeks 
postpartum

• Warfarin ok after delivery

• Thrombolytics ok in life-threatening bleed, 
thrombectomy for rescue



Follow-Up

• Determine if OK to stop AC

– Assess risk for recurrence, bleeding

– Consider thrombophilia testing here

• Very rarely will this effect decision for anticoagulation

• 3-6 month TTE for those w/ high or 
intermediate-risk PE



Group IV PH--CTEPH

• 1-5% of acute PEs

• Especially w/ dyspnea on exertion

• VQ Scan to confirm chronicity

• RHC to dx (Exercise?)

• Treat with Thromboembolectomy

– Balloon angioplasty at centers with appropriate 
clinical trials

– Riociguat for others



IVC filters

• ONLY recommended when traditional AC is 
contraindicated or ineffective

• Can be considered if further insult would likely 
be fatal

– Should be temporary in this setting



UE DVT

• Primary = Paget-Schroetter Syndrome
– Anticoagulation, CDT, and Surgical decompression all options

• Secondary = Iatrogenic
– Very common, nearly 20% of CVC

– Anticoagulate just like LE DVT

• Lower risk of PE

• Risk of Post-Thrombotic Syndrome considerable
– Consider CDT despite 9% risk of major bleed



Summary

• DVT/PE can be difficult to recognize, but scoring 
systems can help when they are suspected

• Prediction models and D-dimer can help prevent 
unnecessary imaging in low and moderate 
probability patients

• Guidelines are guidelines, treat each patient 
based on their risks and preferences
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Questions?


