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Why focus on VTE?

• VTE is common
– 350,000 to 600,000 

Americans suffer DVT 
and/or PE each year

http://www.surgeongeneral.gov/topics/d
eepvein/calltoaction/call-to-action-on-
dvt-2008.pdf

http://www.surgeongeneral.gov/topics/deepvein/calltoaction/call-to-action-on-dvt-2008.pdf


Why focus on VTE?

• VTE is Deadly
– >100,000 deaths per year

• More deaths than 
combined from
– Breast Cancer
– Motor Vehicle Collisions
– AIDS

http://www.surgeongeneral.gov/topics/d
eepvein/calltoaction/call-to-action-on-
dvt-2008.pdf

http://www.surgeongeneral.gov/topics/deepvein/calltoaction/call-to-action-on-dvt-2008.pdf


Johns Hopkins DVT Symposium 
2009



Risk Factors for VTE

• Age
• Cancer
• Chemotherapy
• Previous DVT/PE
• Trauma
• Major surgery
• Hospitalization
• Thrombophilia
• Pregnancy

• Hormone therapy
• Family history of VTE
• Recent Stroke
• Cardiac disease
• Respiratory disease
• Infection
• Immobility > 3 days
• Varicose veins
• Obesity



Why focus on VTE?

• Increases cost
– Increased per patient, per event cost 

estimates vary
• $11,930 (Spyropoulos)
• $15,941 (Lefebvre)

– Annual direct costs > $250 million annually 
for venous stasis/ulcer alone

• $7-10 billion total yearly cost the US
Spyropoulos 2002, Lefebvre 2012, 
Ashrani 2009, Heit 2001, Grosse 2016



Why focus on VTE?

• VTE is (mostly) preventable



VTE Should NOT be Considered a 
“Never Event”

• Not ALL events are preventable

• VTE occurs even in patients receiving  
best practice prophylaxis

• 8 RCTs of VTE Prophylaxis in Joint 
Replacement Surgery (4 TKA, 4 THR)
– 0.3%-2.5% Symptomatic VTE

Streiff & Haut, JAMA 2009



Article - The CMS ruling on Venous Thromboembolism After 
Total Knee or Hip Arthroplasty



Evidence Based
VTE Prophylaxis Guidelines

• American College of Chest Physicians (ACCP)
• American Society of Hematology (ASH) 
• Eastern Association for the Surgery of Trauma 

(EAST)
• American Academy of Orthopedic Surgeons 

(AAOS)
• American College of Obstetricians and 

Gynecologists (ACOG)
• American College of Physicians (ACP)



DVT Prophylaxis is Vastly 
Underutilized!



Article - Venous thromboembolism risk and prophylaxis in the acute 
hospital care setting (ENDORSE study): a multinational cross-
sectional study.

• 68,183 patients
• 358 hospitals in 32 countries
• Prophylaxis

• 58.5 % compliance - surgical patients
• 39.5 % compliance - medical patients
Cohen, Lancet 2008



Article - Deep vein thrombosis advancing awareness to 
protect patient lives.

DVT: Advancing 
Awareness to Protect 
Patient Lives 

American Public 
Health Association 
(APHA)
White Paper 2003



Agency for Healthcare Research 
and Quality (AHRQ)

www.ahrq.gov



Making Health care safer 2: An updated critical analysis of the 
evidence for patient safety practices.

http://www.ahrq.gov/research/findings/evidence-
based-reports/services/quality/ptsafetysum.pdf



Making Health care safer II: An updated critical analysis of the 
evidence for patient safety practices.

• “Strategies to increase appropriate 
prophylaxis for VTE” included on list of 
top 10 “Strongly Encouraged Patient 
Safety Practices”

http://www.ahrq.gov/research/findings/
evidence-based-reports/patientsftyupdate/ptsafetyIIchap28.pdf



Can a Systems Approach Improve 
VTE Prevention and Outcomes
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What approaches can improve 
VTE prophylaxis ?

• “Passive dissemination of guidelines is 
unlikely to improve VTE prophylaxis 
practice.”

• “A number of active strategies used 
together, which incorporate some 
method for reminding clinicians to assess 
patients for DVT risk and assisting the 
selection of appropriate prophylaxis, are 
likely to result in the achievement of 
optimal outcomes.”

Tooher, A Systematic Review of Strategies to Improve Prophylaxis
for Venous Thromboembolism in Hospitals. Ann Surg 2005.



Improving VTE Prophylaxis
at The Johns Hopkins Hospital

Streiff, BMJ 2012



Streiff, BMJ 2012

Improving VTE 
Prophylaxis at 

The 
Johns 

Hopkins 
Hospital

Paper Order Sets 



Improving VTE Prophylaxis
at The Johns Hopkins Hospital

• Mandatory VTE risk stratification tool 
into the computerized provider order 
entry (CPOE) system

• Advanced computerized clinical 
decision support (CDS)

Streiff, BMJ 2012



Order Set Summary



General Surgery VTE Prophylaxis



Patient Orders VTE Prophylaxis 
General Surgery



Benefits of the Computerized VTE 
Prevention System

• Puts VTE prevention into the work flow
• Enables rapid, accurate risk stratification 

and risk-appropriate VTE prophylaxis
• Applies evidence directly to clinical care
• Allows for performance monitoring/reporting

Streiff, BMJ 2012



Keys to Success

• Multidisciplinary team
– Physicians, Nurses, Pharmacists, Informatics

• Leadership buy-in
• Collaborate with service teams
• Educate front-line providers
• Measure baseline performance
• Conduct ongoing performance evaluations 

Streiff, BMJ 2012



Does Improving Prophylaxis Change 
Outcomes?

•YES

•2 examples
–Johns Hopkins Trauma Surgery
–Johns Hopkins Internal Medicine



Does Improving Prophylaxis Change 
Outcomes? The JHH Trauma Example



Does Improving Prophylaxis Change 
Outcomes? The JHH Trauma Example

• Single Center (Johns Hopkins Hospital)
• Pre/Post Intervention Study
• 1-year PRE vs. 3-years POST
• Retrospective data collection
• IRB approved

Haut, Arch Surg 2012



• Significant 
increase in VTE 
prophylaxis

• Significant drop 
in preventable 
harm from VTE
• 1.0% vs. 0.17% 

(p=0.04)

Does Improving Prophylaxis Change 
Outcomes? The JHH Trauma Example



Zeidan, Am J Hematology 2013

• Retrospective Review (PRE v. POST)
• Patients : 1,000 PRE v. 942 POST
• Patients prescribed Optimal Prophylaxis

– 65.6% v. 90.1% (p<0.0001)
• Patients prescribed NO prophylaxis

– 23.6% v. 4.4% (p<0.0001)

Does Improving Prophylaxis Change 
Outcomes? The JHH Medicine Example



Zeidan, Am J Hematology 2013

Does Improving Prophylaxis Change 
Outcomes? The JHH Medicine Example



Zeidan, Am J Hematology 2013

ZERO Preventable VTE –
A Realistic Goal



VTE Prophylaxis-
Computerized Decision Support 

www.natfonline.org



Article - Preventing Hospital-Acquired 
Venous Thromboembolism



CDC Healthcare-Associated VTE 
Prevention Challenge Champions



Improving VTE Prophylaxis 
Administration with Targeted 
Performance Feedback
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The Role of Health Informatics

• Harness the power of analytics
• Bringing performance data to individual 

providers and units
• Can competition drive improvements?



Trauma Attending & Resident 
Prophylaxis

Lau, JAMA-Surg 2015



Order
s 
Comp
liance



Lau / Arnaoutakis, Ann Surg 2016

Surgery Resident Feedback 
Improves VTE Prophylaxis



Quality Improvement can Lead to 
Fundable Research 

• 5-year R01 grant
• AHRQ
• “Individualized 

Performance 
Feedback on 
Venous 
Thromboembolism 
Prevention 
Practice”



Defect Free Care
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Measuring Defect Free VTE 
Prevention

• Defect-free VTE prevention process 
measure requires
– (1) documentation of a standardized VTE 

risk assessment
– (2) prescription of optimal, risk-appropriate 

VTE prophylaxis
– (3) administration of all risk-appropriate 

VTE prophylaxis as prescribed

Lau, Circulation 2018



Measuring Defect Free VTE 
Prevention

• An ideal VTE outcome measure should 
define potentially preventable VTE as 
VTE that developed in patients who 
experienced any VTE prevention 
process failures.

Lau, Circulation 2018



Changing Practice is a Team Effort

@elliotthaut



VTE Teams



For More Info
@elliotthaut (Twitter) or ehaut1@jhmi.edu

• Armstrong Institute massive open online course (MOOC)
– https://www.coursera.org/learn/patient-safety-

implementation
• Hopkins VTE Website

– http://www.Hopkinsmedicine.org/Armstrong/bloodclots
• Patient Education Video and Paper Handouts

– http://bit.ly/bloodclots
• Nurse Education

– https://www.hopkinsmedicine.org/armstrong_institute/tra
ining_services/eLearning/ or bit.ly/NurseEducationVTE

mailto:ehaut1@jhmi.edu
http://www.hopkinsmedicine.org/Armstrong/bloodclots
http://bit.ly/bloodclots
https://www.hopkinsmedicine.org/armstrong_institute/training_services/eLearning/
https://www.coursera.org/learn/patient-safety-implementation
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