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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



Missed Doses of VTE Prophylaxis
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A Big Assumption

• As physicians, we assume that medication 
orders we place are consistently delivered

• But is that truly the case?
• Does prescription = administration?



Steps to Optimal Pharmacologic 
VTE Prophylaxis 



Do Missed VTE Prophylaxis 
Doses Matter?

• Methods
• 202 trauma and general surgery patients ordered 

enoxaparin
• Results

• Overall incidence of DVT = 15.8%
• 58.9% of patients missed >=1 dose
• DVT compared missed vs. no missed doses

• 23.5% vs. 4.8% (p < 0.01)

Louis, JAMA Surgery 2014



Do Missed VTE Prophylaxis 
Doses Matter? 

• Methods
• 5327 colectomy patients at 39 hospitals 

• Results
• 13.3% of patients missed ≥1 dose
• In high-risk cohort 2884 patients cancer or IBD 

missing ≥1 dose was significantly associated 
with increased VTE events

• 4.0% vs 1.7%, p = 0.016
• OR 2.41 (1.27-4.57)

Khorfan, Ann Surg 2021



Haut, JAMA Surgery 2015

Do Missed VTE Prophylaxis Doses 
Matter?

• 92 VTE 
patients

• 39% missed 
>=1 dose of 
prophylaxis



Missed Doses of VTE Prophylaxis 
at Johns Hopkins Hospital

• December 1, 2007 to June 30, 2008
– >100,000 doses
– 12% of doses not administered

• Patient refusal most frequent (~60%) 
documented reason



Missed Prophylaxis Medications
VTE vs. Other Types



Missed Doses Across Johns 
Hopkins Health System (470,000 doses)



What’s the Real Story Behind 
Missed Doses?

• “Hidden Barriers to Delivery of Pharmacologic 
Venous Thromboembolism Prophylaxis”

• Mixed methods study (quantitative/qualitative)
– Quantitative Nursing survey
– Qualitative observations of nurse/patient 

interaction
– Focus groups with nurses

Elder, Journal of Patient Safety epub 2014



What’s the Real Story Behind 
Missed Doses? - Quantitative

• “I have the clinical knowledge and experience to 
determine if it is necessary to administer 
DVT/PE prophylaxis injections to patients.”
– AGREE 87%/79% medicine/surgery

Elder, Journal of Patient Safety epub 2014



Is VTE Prophylaxis Optional?

• “I push harder for my patients to accept heparin 
[prophylaxis] if they have, like, sickle cell 
disease, as opposed to say pneumonia or 
something where they are just here for [IV] 
antibiotics.”

• “Sometimes, if it is the middle of the night and 
[LDUH] is the only medication I have to give a 
patient, I won’t wake them up just to give VTE 
prophylaxis.”

Elder, Journal of Patient Safety epub 2014



The Ambulation Myth

• “We make the clinical decision all the time as to 
whether a patient needs VTE prophylaxis every 
day, based on how much the patient is 
ambulating.” 

• “Hey Ms. R, it’s time for your heparin dose, but 
as long as I see you up, high-fiving me in the 
hallways, we can hold off for now.”

Elder, Journal of Patient Safety epub 2014



The Ambulation Myth - BUSTED



Our 1st PCORI Project

• Preventing Venous Thromboembolism: 
Empowering Patients and Enabling Patient-
Centered Care via Health Information Technology



Our PCORI Objectives 

• 1) Enable patients to make informed decisions 
about their preventive care by improving the 
quality of patient-nurse communication about the 
harms of VTE and benefits of VTE prophylaxis

• 2) Empower patients to take an active role in 
their VTE preventive care

• 3) Identify and facilitate active engagement of 
patients who are not administered doses of VTE 
prophylaxis using a real-time escalating alert

http://www.pcori.org/research-in-action/improving-patient-nurse-
communication-prevent-life-threatening-complication



Our PCORI
Collaborators / Key Stakeholders

http://www.pcori.org/research-in-action/improving-patient-nurse-
communication-prevent-life-threatening-complication



PCORI Website “Research in Action”



Blood Clot Prevention Is Higher Priority at Hospitals



Does Nurse Education Improve 
VTE Prophylaxis administration?
Results from a Cluster 
Randomized Trial

@elliotthaut



Static 
PowerPoint Slides With Voice Over

Lau, PLoS ONE 2017



Learner centric 
scenario based



Methods

• Cluster Randomized Trial
– 10 surgery floors
– 11 medicine floors
– All nurses on a specific floor were assigned either 

Static or Dynamic Education
• Administered satisfaction survey to compare 

perceptions of education delivery after completions

• Primary Outcome - Dose Administration

Lau, PLoS ONE 2017



Lau, PLoS ONE 2017

Nurse Education Improves Missed 
Doses of VTE Prophyalxis 





What VTE Education Do Patients 
Really Want?
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Online Survey

• Iterative modified Delphi process 
involving surveys, feedback and 
revisions

• Engaged patients and family members
• Recruited via email and/or social media 

(websites, Facebook, Twitter) through 
respective organizations

• > 400 respondents
Popoola, PLoS ONE 2016



What Do Patients Want?

Popoola, PLoS ONE 2016





What Do Patients Want?



Patient VTE Education Bundle
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What Do Patients Want?
Paper Form (2 pages)

They spoke, 
we listened

• www.hopkinsmedicine.org/armstrong/
bloodclots

http://www.hopkinsmedicine.org/armstrong/bloodclots


Multiple Languages (n=14)
http://bit.ly/bloodclots

http://bit.ly/bloodclots


• Patients wanted
- 10-minute video
- Physicians, nurses and patients talking 

• Screened for JHH PFAC
- Changes based on group feedback

They spoke, 
we listened

What Do Patients Want?
Video

http://bit.ly/bloodclots

http://bit.ly/bloodclots


http://bit.ly/bloodclots
Video

>285,000 views 
on YouTube

http://bit.ly/bloodclots


Evaluation of the
Patient VTE Education Bundle
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Patient Education Bundle Study



Patient Education Bundle Study
Methods 

• Real-time missed dose alert built into 
Electronic Health Record system

• Patient Engagement Bundle included
– A) one-on-one, face-to-face 

engagement with a nurse educator
– B) 2-page patient education sheet
– C) 10-minute patient education video

Haut, JAMA Network Open 2018



Patient Education Bundle Study
Methods 

• Controlled, before-after intervention
• The Johns Hopkins Hospital
• PRE period 10/14-3/15
• INTERVENTION period 4/15-12/15
• 16 adult nursing units
• 4 intervention floors- 2 surgical, 2 medical 
• 12 control floors

Haut, JAMA Network Open 2018



Patient Education Bundle Study
Results

Any Missed Dose
Intervention Control

Pre-Intervention 9.1% 13.6%

Post-Intervention 5.6% 13.3%

Odds Ratio
Post/Pre (95% CI)

0.57
(0.48, 0.67)

0.98
(0.91, 1.07) p<0.001

Haut, JAMA Network Open 2018



Patient Education Bundle Study
Results

Refused Dose
Intervention Control

Pre-Intervention 5.9% 8.7%

Post-Intervention 3.4% 8.5%

Odds Ratio
Post/Pre (95% CI)

0.53
(0.43, 0.65)

0.98
(0.89, 1.08) p<0.001

Haut, JAMA Network Open 2018



Patient Education Bundle Study
Results



Patient Education Bundle Study
No Differential Effect by Race or Sex



Patient Education Bundle Study
Conclusion

• The intervention worked
• Huge effect on missed doses and 

refused doses of VTE prophylaxis in 
hospitalized patients



Generalizability
(D&I) Award #1 PCORI

• Scaled up
– Howard County General Hospital
– The Johns Hopkins Hospital

• Project funded by PCORI Dissemination 
and Implementation (D&I) Award

• https://www.pcori.org/research-
results/2016/preventing-venous-
thromboembolism-vte-engaging-
patients-reduce-preventable

https://www.pcori.org/research-results/2016/preventing-venous-thromboembolism-vte-engaging-patients-reduce-preventable


Generalizability
(D&I) Award #1 PCORI



Generalizability
(D&I) Award #1 PCORI

Owodunni, JPSRM 2021



Generalizability
HCGH – All floors (n=7)



Generalizability
(D&I) Award #2 PCORI

• Consortium of Leaders in the study Of 
Traumatic Thromboembolism (CLOTT)

• Project funded by PCORI Dissemination 
and Implementation (D&I) Award



CLOTT 3
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Stakeholder Organizations

• National Blood Clot Alliance
• North American Thrombosis Forum
• Patient Safety Movement Foundation
• Society of Trauma Nurses
• American Trauma Society
• American College of Surgeons Committee on Trauma
• Coalition for National Trauma Research Board of Directors
• Coalition for National Trauma Research Scientific Advisory Council
• Eastern Association for the Surgery of Trauma
• Trauma Surgery & Acute Care Open
• American Association for the Surgery of Trauma 



Multi-Center Study



Nurse Education Module 

Site Completers Each Site's 
Target #

Percent 
Completed

A 214 235 91%
B 121 131 92%
C 127 157 81%
D 37 73 51%
E 113 115 98%
F 53 60 88%
G 57 58 98%
H 106 126 84%
I 75 91 82%

Project Total 903 1046 86%



Implementation Materials



Implementation Materials



2022 VTE in Trauma Conference

• Consensus Conference to Implement 
Optimal VTE Prophylaxis in Trauma

• Sponsored by Coalition for National 
Trauma Research (CNTR)

• Funded by NIH/NHLBI
• FREE Access to all content at 

https://www.nattrauma.org/research/res
earch-policies-templates-guidelines/vte-
conference/

https://www.nattrauma.org/research/research-policies-templates-guidelines/vte-conference/


2022 VTE in Trauma Conference



Changing Practice is a Team Effort
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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
https://www.coursera.org/learn/patient-safety-implementation
http://www.hopkinsmedicine.org/Armstrong/bloodclots
http://bit.ly/bloodclots
https://www.hopkinsmedicine.org/armstrong_institute/training_services/eLearning/
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