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Background: As patients move from one healthcare setting to another, they are susceptible to 

unintentional adverse drug events (ADEs) as a result of poor care coordination, lack of 

communication, and/or missed follow up. Anticoagulants, particularly warfarin with its narrow 

therapeutic index, carry a high risk of ADEs during care transitions. Appropriate warfarin 

management requires close monitoring during care transitions as well as comprehensive and 

timely information exchange between patients, caregivers, and the care team to ensure patient 

safety. Poor care coordination and gaps in communication lead to increased risk for 

subtherapeutic or supratherapeutic international normalized ratios (INRs), adverse bleeding and 

thromboembolic events, and confusion among care providers and patients. At the University of 

Virginia Health, several recent patient safety events submitted through the Be Safe reporting 

system have emphasized the need for process and quality improvement for patients newly 

prescribed warfarin therapy at hospital discharge. Between August 1, 2020 and July 31, 2021, 

patients at UVA Health initiated on warfarin therapy during admission failed to receive 

appropriate follow-up and INR assessment within seven days of discharge 17.5% of the time. 

Objective: The purpose of this project is to decrease the rate of incomplete or inappropriate 

warfarin follow up for patients newly initiated on warfarin therapy following hospital discharge to 

less than or equal to 10% by September 2022. 

Methods: An interdisciplinary team consisting of pharmacists, pharmacy informaticists, and a 

hematology physician utilized Plan-Do-Study-Act (PDSA) methodology for this quality 

improvement initiative. The primary outcome was defined as the percentage of encounters 

without appropriate warfarin follow up. Appropriate follow up was defined as the collection and 

interpretation of an INR and communication of patient instructions within seven days of hospital 

discharge. The project team used process mapping and a hybrid inpatient-outpatient cause and 

effect diagram to identify potential sources of prescribing errors and gaps in discharge planning 

and follow up. Baseline diagnostic data was collected and used to brainstorm and prioritize 

potential countermeasures using a Pareto chart and priority matrix. Impact factor and ease of 

implementation were assessed to select an appropriate intervention.  

Results: The most common sources of error contributing to inappropriate warfarin follow up 

included the discharging provider(s) not using the discharge anticoagulation order-set (57.1%), 

absence of documented responsibility for INR monitoring (42.9%), missed pharmacist 

counseling (42.9%), provider(s) not acting on the INR on the same day it resulted (42.9%), and 

poor patient understanding of warfarin management (42.9%). Several countermeasures were 

discussed and implementation of updates to the system-wide “warfarin for discharge” order-set 

was identified as the highest impact and lowest effort intervention. Input from outpatient clinical 

staff, inpatient ordering physicians, and electronic health record support teams was utilized to 



propose updates to the warfarin discharging order set. Proposed updated include the addition of 

hyperlinks to institution guidelines, inclusion of select warfarin tablet strengths to minimize 

dosing errors, removal of outdated and unnecessary information, updated verbiage to improve 

user understanding, and the addition of “hard-stops” to capture critical pieces of information.  

Conclusion/Next Steps: Collaboration among the hospital anticoagulation committee, system-

wide anticoagulation nursing teams, and electronic health record support team was required for 

final approval and creation of order set updates. Implementation of the final, approved 

intervention is pending and data collection for the first PDSA cycle will continue for at least one 

month. Post-intervention follow up data will be collected and analyzed using a statistical process 

control (SPC) chart to evaluate success and assess the need for additional PDSA cycles 

targeting improvement. Balance measures, including rates of order set usage and feedback on 

order set changes, will be assessed simultaneously to minimize unintended and adverse 

downstream consequences of the intervention. A targeted approach to improve understanding 

as well as facilitate and standardize use of a system-wide warfarin monitoring order set has the 

potential to optimize discharge planning time, reduce medication errors, and enhance outcomes 

for patients newly initiated on warfarin therapy. Future directions include updating pharmacist 

counseling note templates and increasing pharmacist discharge counseling to empower patient 

understanding.  


