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How can we make trustworthy guidelines?

• Request from Congress
• Develop standards for rigorous, trustworthy 

guidelines



How can we make trustworthy guidelines?

Graham, et al. IOM, 2011

• “Clinical Practice Guidelines We Can 
Trust”

• Includes 8 standards
• Published in 2011
• http://www.iom.edu/Reports/2011/Clini

cal-Practice-Guidelines-We-Can-
Trust.aspx

http://www.iom.edu/Reports/2011/Clinical-Practice-Guidelines-We-Can-Trust.aspx


Benefits of Guidelines

• Reduce inappropriate practice variation
• Speed translation of research into practice
• Improve care, safety, and quality
• Reduce disparities
• Cut costs

Kuehn, JAMA 2011



Institute of Medicine (IOM)
Standards for Trustworthiness

1. Transparent process
2. Conflicts of interest
3. Guideline development group composition
4. Systematic reviews
5. Evidence quality and recommendation strength
6. Articulating recommendations
7. External review
8. Updating

Ranshoff, JAMA 2013



Grading of Recommendations Assessment, 
Development and Evaluation

• G grading of
• R recommendations
• A assessment
• D development
• E evaluation

www.gradeworkinggroup.org



> 100 international organizations endorse 
GRADE



• Integrating Military and Civilian 
Trauma Systems to Achieve ZERO 
Preventable DEATHS After Injury

nas.edu/TraumaCare

A National Trauma Care System



Haut, NASEM 2016



Practice Management Guidelines as a 
Framework for Improving Care

Haut, NASEM 2016



The Optimal Use of Integrated Data

• “This case represents an appropriate use of a learning health system to 
ensure seamless transitions of care between care teams, resulting in the 
best possible outcome for a severely injured patient.”
– “A real-time clinical decision support tool prompts the field medic 

to……”
– “Analysis of all the data and active surveillance of decision support 

tools by the MCC computer and EMS physician lead to……..”
– “……..in accordance with an evidence-based clinical practice 

guideline that summarizes the medical literature on the topic.”

Haut, NASEM 2016



Can a Systems Approach Improve 
VTE Prevention and Outcomes?

@elliotthaut



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



Parent order set

Different Order Sets have Different VTE 
Modules.  Use is Mandatory in POE workflow.



General Surgery VTE Prophylaxis
Any CONTRAINDICATIONS to

pharmacologic prophylaxis?
 High risk of bleeding 
 Active bleeding

 Systemic anticoagulation 
 INR ≥ 1.5 or aPTT ratio ≥ 1.3 
 Platelet count < 50,000

Yes

TEDs/SCDs
Use mechanical prophylaxis 

until contraindication no longer
present. Review patient status daily

Any Minor VTE risk factors? 
 Acute Infection/Sepsis

Bed rest
 Central venous catheter

Estrogens/Selective estrogen 
receptor modulators (e.g., Tamoxifen)
Inflammatory bowel disease

Moderate Risk VTE Orders

 Heparin 5000 units sc q12h
(Give first dose 2 hrs. pre-op 

and then beginning 12-24 hours 
post-op) 

With option to ADD
 TEDs/SCDs

Very high risk VTE orders 
Heparin 5000 units sc q8h
(Give first dose 2 hrs. pre-op 

and then beginning 
12-24 hours post-op)

Plus
TEDS/SCDs

Yes

No

Very high risk VTE orders
Heparin 5000 units sc q8h

(Give first dose 2 hrs. pre-op and then
beginning 12-24 hours post-op)

Plus
TEDS/SCD

 Enoxaparin 40mg sc qDay
(First dose 2 hours pre-op and then 

12-24 hours post-op)
(Remove epidural catheter at nadir (20-22 hrs.) 
of anticoagulant effect and wait at least 2 hours 

after catheter removal to redose)
Plus 

TEDS/SCDs

No

Yes

Creatinine clearance 
< 30 ml/min or 

unstable renal function 
(potential for CrCl to 

Decline below 30ml/min 
during therapy)

Any Major VTE risk factors? 
 Previous VTE
Cancer

 Thrombophilia
 Prolonged procedure (> 2 hrs.)
NYHA Class III/IV Heart Failure
Respiratory failure requiring 
mechanical ventilation

Acute Stroke with paresis (< 3 mos.) 
Pregnancy/post-partum (up to 6 weeks)

No

Age > 60?

Yes

Age ≥40?

No

High risk VTE orders

Heparin 5000 units sc q8h
(Give first dose 2 hrs. pre-op 

and then beginning 12-24 hours 
post-op)

With Option to add
 TEDS/SCD

No

Yes

No

Yes

Any CONTRAINDICATIONS to
pharmacologic prophylaxis?
 High risk of bleeding 
 Active bleeding

 Systemic anticoagulation 
 INR ≥ 1.5 or aPTT ratio ≥ 1.3 
 Platelet count < 50,000

No

TEDs/SCDs
Use mechanical prophylaxis 

until contraindication no longer
present. Review patient status daily

Yes
Any CONTRAINDICATIONS to

pharmacologic prophylaxis?
 High risk of bleeding 
 Active bleeding

 Systemic anticoagulation 
 INR ≥ 1.5 or aPTT ratio ≥ 1.3 
 Platelet count < 50,000

Yes

No



Mandatory choice 
from each section for 
risk factors and 
contraindications



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

Haut, Arch Surg 2012



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)

Haut, Arch Surg 2012

62.2%

84.4%

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 

32www.natfonline.org



www.AHRQ.gov 2015



CDC Healthcare-Associated VTE Prevention 
Challenge Champions



Can a Systems Approach Improve 
VTE Diagnosis?

@elliotthaut



Pulmonary Embolism
Evidence-Based Diagnostic Guideline

Pulmonary Embolism (ED & OP)
Clinical likelihood of diagnosis
 Low

• PERC
• If PERC fails Wells

 Moderate 
• Wells, D-dimer
• Wells >4 or (+) D-Dimer for CTA

 High  CTA

Outcomes
• CTA imaging yield 
• Clinical effectiveness in ED
• Hospital admissions
• Longitudinal outcomes
• Cost of care 

Preliminary data at Johns Hopkins courtesy of Pamela Johnson
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Preliminary data at Johns Hopkins 
courtesy of Pamela Johnson

Pulmonary Embolism
Evidence-Based Diagnostic Guideline



Delayed and/or Missed Diagnoses of PE



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

• Hopkins VTE Website
– http://www.Hopkinsmedicine.org/Armstrong/bloodclots

mailto:ehaut1@jhmi.edu
http://www.hopkinsmedicine.org/Armstrong/bloodclots
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