
VTE Prevention Among Hospitalized Patients:
Current Challenges and Opportunities for Improvement

Charles (Kurt) Mahan, PharmD, PhC, FASHP, FCCP
Cardiac Critical Care Pharmacist

University of New Mexico College of Pharmacy
Presbyterian Hospital 

Allison E. Burnett, PharmD, PhC, CACP
Antithrombosis Stewardship Pharmacist 

University of New Mexico College of Pharmacy
University of New Mexico Hospital

1



2



Disclosures
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Learning Objectives
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Hospital-associated VTE: Key Numbers
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Most Recent VTE Prevention Guidelines
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VTE Among Hospitalized Medical and Surgical Patients 
Characteristics Hospitalized Med

Patients (No., %)
Hospitalized Surgical

Patients (No., %) P Value

PE 488 (22.2) 241 (15.5) <0.001

Proximal lower extremity 
& calf DVT 1,065 (40.9) 594 (30.4) <0.001

Proximal lower extremity
DVT w/o calf involvement 1,064 (40.8) 708 (36.3) 0.002

Calf DVT 335 (12.9) 391 (20) <0.001

Upper extremity DVT 215 (8.3) 329 (16.9) <0.001

Medical 
Patients
(N=756)

Surgical 
Patients
(N=884)

OR (95% CI) P-value

Fatal PE 27(3.6) 8(0.9) 4.1 (1.8,9.0) <0.001

Hospitalized medical patients have more severe forms of VTE more VTE-related deaths
than their surgical counterparts 

Piazza G, et al. Chest. 2007;132:554-61; Monreal M et al J Thromb Haemost 2004; 2:1892-8  
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Early Studies of Medically Ill VTE Prophylaxis

• Without prophylaxis, rates of any VTE at 14-15 days in acute medically ill patients were 5-15%
• All VTEs reduced 50-60% with 6-14 days prophylaxis, without increasing major bleeding

Samama M. N Engl J Med. 1999;341;793-800.  Leizorovicz A. Circulation. 2004;110:874-879. Cohen AT. BMJ. 2006;332:325-329. 
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Surgeon General’s Call to Action 2008
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Impact of VTE Prophylaxis Over Time
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Heit JA, et al. Blood 2017. 130: 109-114



Potential Targets for Improvement
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Identifying Patients At Increased Risk for VTE
• Medical patients are a very

heterogeneous population

• Prophylaxing all patients not
ideal

• Fewer than 50% of acutely ill
medical patients ‘at-risk’ and
need VTE prophylaxis

• Quantitative RAMs aid in
selecting right patients to
prophlyax (and NOT prophylax)

Greene MT et al. Am J Med 2016
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Quantitative VTE 
Risk Assessment Models

IMPROVE RAM1: Factors Point(s)

Previous VTE 3
Known thrombophilia 2
Lower limb paralysis 2
Active cancer 2
Age > 60 years 1
Immobilization 1
ICU/CCU stay 1

PADUA RAM2: Factors Point(s)
Reduced mobility 3

Active cancer 3

Previous VTE 3

Known thrombophilia 3

Recent trauma/surgery 2

Heart/respiratory failure 1

Acute MI or stroke 1

Age > 70 years 1

Hormonal treatment 1

Obesity (BMI > 30) 1

Infection/rheumatologic 1

 1/1/17: Centers for Medicare and Medicaid Services (CMS)  mandated one of two VTE
RAMs (IMPROVE and Padua) for hospital-acquired preventable VTE in medically ill
(VTE-6 core measure)

 World Thrombosis Day has endorsed the IMPROVE VTE RAM for medically ill based on
best available evidence

 The 2018 ASH Guidelines on VTE prevention in medically ill have endorsed both IMPROVE
and Padua VTE RAMsScore ≥ 2= at risk Score ≥ 4= at risk

1) Spyropoulos AC et al. CHEST 2011; 140 (3): 706-714  2) Barbar et al. JTH 2010; 8(11): 2450-72)



Ordered Prophylaxis ≠ Administered Prophylaxis
All doses

# doses 
ordered

Doses not 
given

% documented 
as refused

UFH 86,958 12.8% 59

Enoxaparin 16,202 6.7% 59.4

Dose & frequency

UFH 5000U Q8H 58,299 11.8% 55.6%

UFH 5000U Q12H 28,129 15.2% 65.4%

UFH 7500U Q8H 500 6.2% 61.3%

Enoxaparin 40mg QD 12,211 7.2% 57.3%

Enoxaparin 30mg Q12H 3,991 5.1% 42.1%

Shermock KM. PLoS One. 2013;8: e66311

14



Considerations for Optimizing Inpatient Adherence
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1) Haut ER, et al. JAMA network Open 2018;1(7):e184741. doi:10.1001/jamanetworkopen.2018.4741
2) Nahar D, et al. Journal for Healthcare Quality, Vol. 40, No. 3, pp. 163–171



Considerations for Optimizing Inpatient Adherence
• Nursing-driven educational interventions

• Johns Hopkins - double-blinded and nurses were cluster-randomized by hospital
floor to receive a linear Static education module with voiceover or a Dynamic
interactive learner-centric scenario-based education module

• Primary and Secondary Outcomes - non-administration of prescribed VTE
prophylaxis medication and nurse-reported satisfaction with education modules,
respectively

• Non-administration significantly improved following education (12.4% vs. 11.1%,
conditional OR: 0.87, 95% CI: 0.80±0.95, p = 0.002)

• Trends in reductions in non-administration were greater in the Dynamic (10.8% vs.
9.2%, OR: 0.83, 95% CI: 0.72±0.95) vs the Static arm (14.5% vs.13.5%, OR: 0.92, 95%
CI: 0.81±1.03 although not significant (p = 0.26)

• Satisfaction scores were significantly higher for nurses in the Dynamic arm (p < 0.05)
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1) Lau BD et al. 2017 Effectiveness of two distinct web-based education tools for bedside nurses
on medication administration practice for venous thromboembolism prevention: A randomized

clinical trial. PLoS ONE 12(8): e0181664. https://doi.org/10.1371/journal.pone.01816644) 



Optimal Duration of VTE Prophylaxis?

Amin AN. J Hosp Med. 2012;7(3):231-238. 
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Extended vs. Standard Duration VTE Prophylaxis

Chiasakul T  Thromb Res 2019 Dec;184:58-61
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Meta-analysis of Extended Thromboprophylaxis in Medically Ill: 
Outcomes of Similar Clinical Severity

ARR 0.25%, NNT=403
ARI 0.056%, NNH=1785

Chiasakul T et al Thromb Res 2019 Dec;184:58-61. doi: 10.1016/j.thromres.2019.10.027
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Completing the Initial Course of Therapy
• Is it reasonable to discharge patients on 6-14 days until better data available 

• More consistent with LMWH package inserts

• Example- stroke patients going to rehab or LTAC may only receive 3 days ppx
in hospital and yet be at continued risk for months and often (usually) these 
patients don’t have prophylaxis continued in post-acute facility

• Should guidelines evaluate outcomes differently with weight on bleeds 
placed more on fatal or critical bleeds – not all major bleeds?

• Should guidelines evaluate only FDA labeled drugs betrixaban and 
rivaroxaban in medical patients to minimize noise from agents not approved 
for extended thromboprophylaxis?
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Key Exclusion Criteria Applied to MAGELLAN
Five key risk factors for major bleeding were identified and applied as exclusion criteria to MAGELLAN:

1. Active cancer

2. Dual antiplatelet therapy at baseline

3. Any bleeding within 3 months prior or during hospitalization

4. Active gastroduodenal ulcer within 3 months or currently
symptomatic

5. Bronchiectasis or pulmonary cavitation

Addition of these five criteria, leaves ~80% of the overall population 
= MAGELLAN Subpopulation

Safety, efficacy and benefit-risk analysis were evaluated in this 
subpopulation. Note: Some subjects had more than one exclusion

Spyropoulos AC et al Clin Appl Thromb Haemost 2019 Clin Appl Thromb Hemost. 
;25:1076029619886022. doi: 10.1177/1076029619886022.
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MARINER-like Subpopulation from MAGELLAN -Safety
MAGELLAN MAGELLAN subpopulation 

Safety Population* Rivaroxaban 
N=3,997

Enoxaparin 
N=4,001

RR 
(95% CI)

Rivaroxaban 
N=3,218

Enoxaparin
N=3,229 

RR 
(95% CI)

Rivaroxaban-enoxaparin/placebo treatment phase (Day 1 to 35)*

Clinically relevant
bleeding 164 (4.1%) 67 (1.7%) 2.455 

(1.854–3.251)
114 (3.5%) 49 (1.5%) 2.345 

(1.685–3.264)

Major bleeding 43 (1.1%) 15 (0.4%) 2.867 
(1.596–5.149) 22 (0.7%) 15 (0.5%) 1.480 

(0.771–2.842)
Clinically relevant 
non-major bleeding 124 (3.1%) 52 (1.3%) 93 (2.9%) 34 (1.1%)

Fatal bleeding 7 (0.2% 1 (<0.1%) 3 (<0.1%) 1 (<0.1%)

Rivaroxaban-enoxaparin treatment phase (Day 1 to 10)*
Clinically relevant 
Bleeding 111 (2.8%) 49 (1.2%) 2.272 

(1.628–3.171) 80 (2.5%) 35 (1.1%) 2.306 
(1.556–3.418)

Major bleeding 24 (0.6%) 11 (0.3%) 2.181 
(1.070–4.445)

13 (0.4%) 11 (0.3%) 1.191 
(0.535–2.651)

Clinically relevant 
non-major bleeding 88 (2.2%) 38 (0.9%) 67 (2.1%) 24 (0.7%)

Fatal Bleeding 5 (0.1%) 1 (<0.1%) 1 (<0.1%) 1 (<0.1%)

Prevent 2 to 10 major or fatal thrombotic events for every major or fatal bleed

So in the US, It is projected we can prevent non-fatal and fatal PE in 24,000 patients each
year at the cost of one-fourth that number in critical/fatal bleeds*On treatment +2 days; CI, confidence interval; RR, relative risk. 

The risk of major 
bleeding associated 
with rivaroxaban 
was reduced in both 
treatment phases in 
the MAGELLAN 
subpopulation

Spyropoulos AC et al Clin Appl Thromb Haemost 2019 Clin Appl Thromb Hemost. 
;25:1076029619886022. doi: 10.1177/1076029619886022.
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VTE Quality Measures
Measure Status Type Population What does it measure Issue(s)

VTE-1, VTE-2 
(eCQMs)

Voluntary Process ≥ 18y 
med and surg

Ppx rec’d or doc. reason for no 
ppx by HD2

One-time assessment

VTE-6 Voluntary Outcome ≥ 18y 
med and surg

Potentially preventable* 
hospital-acquired VTE

In hospital VTE events only

STK-1 Required for 
stroke center 
certification

Process ≥ 18y 
stroke

Isch. or hemorr. stroke pts who 
rec’d VTE ppx or doc. reason for 
no ppx by HD2

One-time assessment

PSI-12 Required Outcome ≥ 18y 
surgical

Peri-op VTE -In hospital VTE events only
-Can occur before or after OR
- No consideration of
potentially preventable

25

*number of patients diagnosed with confirmed VTE during hospitalization (not present at admission) who did not receive VTE prophylaxis between hospital
admission and the day before the VTE diagnostic testing order date. If evidence of receipt of any VTE prophylaxis (even single dose or single IPCD
application) during this timeframe, VTE considered NON-preventable



Building Better Measures
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‘Ideal’ VTE Prevention Measures
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Lau BD, et al. Circulation 2018. 137: 1278-1284



Anticoagulation Stewardship Program:
Core Elements Guide

1) US Dept of HHS 2014; https://health.gov/hcq/pdfs/ADE-Action-Plan-508c.pdf
2) https://www.jointcommission.org/hap_2017_npsgs/
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Anticoagulation Stewardship Defined
“Coordinated, efficient, and sustainable system-level initiatives designed to 
achieve optimal anticoagulant-related health outcomes and minimize avoidable 
adverse drug events through the:

• Application of optimal evidence-based care
• Appropriate prescribing, dispensing, and administration

of anticoagulants and related agents
• Provision of appropriate patient monitoring and clinical    

responsiveness”

29

KEY PRINCIPLES
• Evidence-based
• Patient-centered
• Systematic
• Integrated



Core Elements of Anticoagulation Stewardship Programs
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AC Stewardship for VTE Prevention
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UNMH Approach
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UNMH VTE Prevention Task Force
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• Multidisciplinary group
(additionally) tasked with PSI-12
in Fall ‘16

• Developed infrastructure/
standardized review process

• REDCAP database

• Out of lowest quartile by  FY ‘18



Perform Data Collection, Tracking and Analysis
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UNMH VTE Prevention Task Force
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Perform Data Tracking, Collection and Analysis 

Data drives decisions!
36



A compelling patient story doesn’t hurt…
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Implement Systematic Care
• Standardized VTE RAM
• Embed in all admission order

sets
• Use discrete data fields
• Next level:

• Autopopulate
• Forced assessment (and re-

assessment)
• Real-time alerts to providers

for deficiencies

38



Implement Systematic Care
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Advance Education, Comprehension and Competency

• Mandatory online annual
competency for providers, RNs,
pharmacists

• Patient education handout in all
admission packets

• 6th-grade reading level
• Multiple languages
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Next Steps at UNMH
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VTE Prophylaxis Stewardship Actions 
You Can Take Right Now
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Areas for Future Research in VTE Prevention
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Take Home Points
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