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Abstract:
Introduction: VTE events have been identified as a major cause of preventable hospitalization associated death. Prophylaxis against VTE for hospitalized high-risk patients is recommended by CHEST and AHS and is associated with reduced hospital acquired VTE events. However, a deficiency both nationally and internationally remains in appropriate VTE prophylaxis. Understanding deficiencies and trends at KPNC across various populations will help guide efforts to provide both better and more equitable care.
Methods: Retrospective Serial Cross Sectional Review of patients admitted to KPNC hospitals between 2013 and 2019. Statistical comparisons will be done using Chi Square and Logistical Regression.
Results: There was a statistically significant increase in appropriate VTE prophylaxis with time. However, there remains a large gap and need for further improvement especially in minority populations.
Conclusions: We’ve identified current trends in appropriate VTE prophylaxis for patients admitted to KPNC. In doing so, we found a a deficiency in adequate HA-VTE prevention for a large group of patients especially minority patients. Future efforts to address deficiencies using validated clinical decision support tools can be used and impact tracked. 
Research Question:
What is the current gap in practice for VTE prophylaxis among hospitalized non critically ill medicine patients and how has this gap changed with time?
Research Aims:
· What proportion of patients appropriate received VTE prophylaxis?
· What proportion of patients received VTE prophylaxis in general?
· Is there an interaction with any of the above in relation to time?
Significance:
· Venous thromboembolism has been identified as a major cause of death in the United States with incidence of roughly 300k annually (Decousus et al). It is estimated that roughly 50% of all VTE can be attributed to prior hospitalization, termed hospital associated VTE (Shunemann et al). Observational research has developed risk scores such as the PADUA and IMPROVE-VTE to identify hospitalized medical patients at risk of developing HA-VTE (Barbar et al., Spyropoulos et al.). 
· Limitations in the adoption of risk scores for appropriate VTE prophylaxis include disruption in hospital physician’s workflow and as such, VTE prophylaxis is accepted to be either underutilized in those at high risk or possibly overutilized in those with high bleeding risk. While some data exists on the current state of VTE ppx in medical patients within the past 5 years, these studies are either low in sample number or fail to show comparable trends over time (Visberg et al, Jaspers et al, Joharimogha et al. Mahlab Guri et al). 
· More data is needed to know if there has been adoption of evidence based VTE prophylaxis since widespread dissemination of societal guidelines and recommendations. Such can be explored through retrospective yearly review of prescribing trends at Kaiser Permanente Northern California from XXX to 2019. Delineating these trends may help in understanding the potential need and impact of methods to address deficiencies such as a clinical decision tool in changing practice within a large integrated health care system. Other interesting secondary predictors, include whether prescribing trends are affected by patient race. If so, it would be interesting to see if race blind manual risk assessment scores or automated clinical decision support tools can provide more equitable care. Information gleaned from this review will help with current efforts to develop and refine a clinical decision support tool to identify patients admitted to KPNC at high risk of HA-VTE and help admitting physicians by auto calculating their risk score and providing order recommendations as part of the initial admission order set.  The development and use of this technology will help improve the rates of appropriate VTE prophylaxis for those most at need with the lowest risk of bleeding and in doing so hopefully provide both better and more equitable care.


Methods:
· Overview of Design
· Retrospective Serial Cross-Sectional Study
· From 2013 to 2019
· Study subjects
· Target population:
· All inpatient, non-surgical medical populations hospitalized in the United States
· Accessible population
· Kaiser NC inpatients greater >= 18 years of age hospitalized under HBS or ICU services between 1/1/2013 – 12/31/2019 across all KPNC hospitals including those admitted with inpatient or observation status
· Sampling, recruiting, retaining subjects
· Retrospective EHR chart review
· Exclusion criteria
· Likely not ordered out of standard of care given high bleeding risk
· Admitted for gastrointestinal bleeding
· Problem list ICD code (GIB related)
· Has ordered PRBC before HBS Admission orderset time
· 
· Current use of therapeutic AC at time of HBS Admission orderset
· Use same criterion in outcome logic to find cases of HA-VTE to identify cases of therapeutic AC at time of HBS admission orderset
· Admitted to Surgical Service at time of HBS admission orderset (Admit to Surgery)

· Measurements
a. Predictor Variables
i. Primary
1. Serial years from 2013 to 2019
ii. Secondary 
1. Race
a. Black or African American
b. Asian
c. American Indian or Alaska Native
d. Multi-Racial
e. White
f. Other Race
g. Unknown Race
2. Ethnicity
a. Non-Hispanic
b. Hispanic or Latinx
3. Teaching status
a. Yes, teaching hospital with internal medicine residency
b. Not, teaching hospital without interna medicine residency
4. First Language
a. English
b. Non-English
5. Disease Severity on Admission
a. COPS2 or LAPS2
6. Padua Score
a. Calculated retrospectively via logic identified by ongoing current research team
b. Cancer diagnosis
i. Calculated retrospectively via logic identified by ongoing current research team
c. BMI
i. BMI <25
ii. BMI >25
d. Age
b. Primary outcome
i. Appropriate VTE prophylaxis prescription 
1. Criterion
a. VTE prophylaxis ordered
i. Medication
1. Heparin 5000 U Subcutaneous Q12 hours, or Q8 hours
2. Lovenox 40meq Subcutaneous Q24 hours or 30meq Subcutaneous Q12
ii. Started within 48 hrs of admission (HBS admission order)
iii. Ordered for greater than or equal to 80% of hours in hospital (from time of HBS admission order to discharge time)
b. Patient is high risk for HA-VTE
i. Retrospective Padua greater than or equal to 4 at admission (Identified cohort via EHR chart review as part of current project with PI)

ii. Secondary Outcomes
1. HA-VTE events (per cohort identified by ongoing research team)
2. % of not appropriate VTE ppx
3. Bleeding events from HBS admission orderset to 90 days after discharge
a. Defined as any PRBC transfusion 
4. All-cause mortality from HBS admission orderset to 90 days after discharge
Statistical Analysis
· Hypotheses
· There is a statistically significant increase in appropriate VTE ppx use with time
· There is a statistically significant difference in VTE ppx use between across different races, language barriers that interacts with time.
· There is a statistically significant difference in appropriate VTE ppx use for teaching vs non-teaching hospitals
· There is a statistically significant decrease in HA-VTE events with time.
· Analysis Plan
· For primary predictor (time)
· Chi Square testing
· Alpha of 0.05
· Power of 0.9
· For secondary predictors (race, appropriate indication, etc)
· Logistical Regression modelling to account for other aspects
· Consider differences of differences
· Sample Size Calculation
· If estimate baseline 40% use of VTE ppx at first time interval, will need ~1000 participants to find effect size of 10% difference across time with above alpha and power. 
Ethical Considerations
· Potential harm to participants and ethical issues posted by your study
· Given that this is a retrospective review, possible harms include loss of confidentiality and data breach for participants and or their surviving family members in the case of individuals that have since passed
· There is the concern that results from the study may go on to lead to erroneous conclusions that may lead future populations to receive harm. For example, the concern that we may expand anticoagulation to individuals who otherwise wouldn’t benefit or that it would be harmful
· Describe ways that you have attempted to mitigate ethical issues using inclusion/exclusion criteria, study design, measurements, or other approaches.
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