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VTE Facts
• VTE (DVT and PE) in the US: ~600,000 events/year
– >100,000 dying annually
– ~30% DVT develop post-phlebitic syndrome
– ~5% PE develop chronic pulmonary HTN

• ~50% VTE: ~ 90 days of hospitalization/surgery
• Majority preventable with appropriate prophylaxis

Can VTE prophylaxis and/or event rates serve 
as a hospital quality metric



Ideal Quality Metric – characteristics

• Meaningful measure
• Directly impacts outcomes
• Minimal potential for unintended consequences
• Not ‘gamable’
• Objective
• Consistently collected or easily collectable
• Risk adjusted – on patient and acuity

Schold et al, CJASN, 2017



VTE as Quality Metric – widely used
• Care quality commission (UK)
• Australian commission on safety… (Australia)
• Agency for healthcare research and quality (USA)
• Joint commission (USA)
• Center for Medicare and Medicaid services (USA)
• American College of Surgeons (USA)
• And many more
VTE related quality metrics are often utilized in pay 

for performance programs



Prophylaxis rates – highly variable
UHC study of 33 US academic medical centers

178  American Journal of Medical Quality 26(3)

Unplanned ED admission was more likely among surgi-
cal patients who received guideline-adherent prophylaxis. 
Among medical patients, statistically significant determi-
nants included patient-specific factors such as VTE history. 
Greater severity of illness seemed related to whether surgi-
cal (not medical) patients received appropriate prophylaxis. 
Medical patients with Medicaid insurance and private or 
commercial insurance were less likely to receive appropri-
ate prophylaxis. Perhaps, there are educational implications 
here, or more emphasis should be placed on patient-specific 
factors in hospital guidelines or computerized decision-
support systems.

US AMCs provide the majority of training for the next 
generation of physicians and should, theoretically, set and 
reflect the standard of care. However, there is still a low 
VTE guideline adherence in this AMC subset. This appears 
to be an opportunity for practice and quality improvement. 
Effective methods to improve guideline adherence must 
support clinicians in assessing VTE risk and prescribing 
appropriate prophylaxis.20 Recent articles suggest that a 
layered combination of active strategies, including pro-
vider reminders with computerized decision support and 
periodic audit with feedback, increased VTE prophy-
laxis1,24-28 and decreased hospital-acquired VTE in medical 
and surgical patients in large academic tertiary-care hos-
pitals.25,26 Notably, the most recent ACCP guidelines1 
suggest that all hospitals should institute formal VTE pro-
phylaxis policies, including consideration of orders that 
all patients receive VTE prophylaxis unless they have 
contraindications. Many national organizations, including 
the National Quality Forum, have prioritized VTE preven-
tion as a major patient safety initiative8,9,29 and recommend 

VTE risk assessment and explicit policy and procedure 
development to prevent VTE.29

Limitations
These UHC data represent information from large AMCs 
across the United States, but results may not be generalizable 
to smaller academic institutions or non-AMCs. Data were 
collected retrospectively from administrative data, and there 
may have been selection bias despite randomization of eli-
gible patients within 4 cohorts. Patients were, by design, 
initially enrolled based on VTE outcome to define a multi-
center benchmarking population; however, outcome was 
not the focus of this analysis. As we did not have access to 
individual patient data, we were unable to confirm whether 
VTE prophylaxis was abstracted in accordance with UHC 
definitions and did not include treatment dose anticoagula-
tion. In the event that therapeutic anticoagulation was con-
sidered prophylaxis, prophylaxis rates reported here would 
overestimate the true rate. In addition, the UHC DVT/PE 
Benchmarking Steering Committee set variable inclusion 
criteria for medical and surgical patients. This may explain, 
in part, the relative higher guideline-adherence rate of medi-
cal compared with surgical patients but does not explain the 
low adherence in each group separately or overall. Informa-
tion was only collected on whether patients received pro-
phylaxis in accordance with guidelines, but in large 
retrospective studies such as this, clinical judgment cannot 
be accounted for.

Results varied across sites, but because we were blinded 
to site, we were unable to examine hospital-specific char-
acteristics such as type of surgical patient (general versus 
neurosurgery), use of computerized physician order entry, 
audit and feedback strategies, presence of hospital guide-
lines or order sets enhancing VTE prophylaxis use, or other 
factors that may affect results. Despite these factors, this 
study describes adherence to VTE prophylaxis guidelines 
among more than 1500 medical and surgical, acute and 
intensive care patients at US AMCs.

Conclusions

Despite evidence for VTE prophylaxis for at-risk hospital-
ized medical and surgical patients, we found lower-than-
expected adherence in US teaching institutions, particularly 
among surgical patients. This is worthy of further investiga-
tion and possibly targeted quality improvement and edu-
cational efforts.
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Figure 1. Adherence to guideline-directed venous 
thromboembolism (VTE) prophylaxis among medical and 
surgical inpatients by sitea

a2007 University HealthSystem Consortium Deep Vein Thrombosis/
Pulmonary Embolism Benchmarking Project, 33 United States 
Academic Medical Centers.
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Medical: 59% 
[26-100]

Surgical: 39% 
[16-67] 

Schleyer et al, Am J Med Qual, 2011



VTE Prophylaxis – elements
Effective VTE prophylaxis: a multi-step process

Individualized VTE risk assessment

Prophylaxis prescription based on risk

Administration of the prescribed prescription

Patient acceptance of the administration



VTE Prophylaxis – effectiveness

• Which element(s) should be considered as metric?
– All have to work for effective prophylaxis

• Wide variation among agencies

Agency Assessment Prescription Administration
CQUIN (UK) Required - -
QUM (Australia) Required Required -
AHRQ (USA) - Partial -
TJC (USA) - Partial Partial
CMS (USA) - Partial Partial

Lau et al, Circulation, 2018



Process vs Outcome

• VTE prophylaxis rates measure process
– Assumption: Improved process = Improved outcomes

• Quality (value) = Outcomes/Cost

Why not measure outcome – VTE rate – as quality 
metric?



Devil (very often) is in the Detail

• Unintended consequences
– VTE: ‘the more you look, the more you find’
– Dis-incentivizes hospitals to find and treat VTE

• Surveillance
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CDC Consensus Conference –
surveillance

• Improved utilization…,(of) proven-effective preventive 
measures is critical to reducing VTE disease burden

• Systematic surveillance is critical…to provide…data on the 
prevalence and annual incidence of VTE in the U.S.

• …systematic surveillance will be important to enhance 
prevention efforts

• The CDC should convene a second group of experts to 
advise the agency in detail on the strengths, weaknesses, 
and feasibility of possible approaches to systematic 
surveillance for DVT and PE

Raskob et al, Am J Prev Med, 2010



Surveillance vs No Surveillance

Malhotra et al, PLOS, 2014

0 1 2 3 4 5

DVT/PE: Impact of surveillance

DVT OR: 2.53
[1.46-4.38]

PE OR: 0.49
[0.26-0.90]



Surveillance Bias – impact

Hospitals with higher quality scores had higher VTE 
prophylaxis rates but worse risk-adjusted VTE rates. 
Increased hospital VTE rates were associated with 

increasing imaging rates. Surveillance bias limits the 
usefulness of the VTE quality measure for hospitals 
working to improve quality and patients seeking to 

identify a high-quality hospital.
Bilimoria et al, JAMA, 2013

• Systemic review of ten VTE studies:
– 9/10: positive correlation of VTE with imaging intensity

Chen et al, Am J Med Qual, 2017



Surveillance Bias – impact
• Patient Safety Indicator (PSI) 90
– Hospital VTE rate a component of PSI 90
– Widely used in federal ‘pay for performance’ programs

• 3,203 hospitals: PSI with and without VTE
– 17% improved; 21% worse; 62% unchanged

• Hospitals that improved
– Larger; Academic; More technology; Sicker patients

VTE rate as quality metric penalizes larger, academic 
centers with more sick patients

Blay Jr et al, Jt Comm J Qual Patient Saf, 2019



Summary
• VTE has a high societal burden
• Most VTE during/post hospitalization/surgery
• Majority of peri-hospitalization VTE preventable
• VTE prophylaxis is highly variable
• VTE prophylaxis and VTE event rates can serve as 

important hospital quality metrics with caveats
– Role of surveillance is unclear
– Utilizing VTE event rates as metric unfairly penalizes 

large academic centers treating the sicker patients

• Improving VTE prophylaxis may have a halo effect



Thank you


