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Field Guide: Anticoagulant-Related Adverse Drug Events  

Definition and Harm Impact  
An adverse drug event (ADE) is an injury resulting from medical intervention related to a drug.1 This includes 
medication errors, adverse drug reactions, allergic reactions, and overdoses. 

Anticoagulants are high-risk medications associated with a significant rate of medication errors among older 
hospitalized patients. Among hospitalized patients, anticoagulants are associated with approximately 7 percent of 
all medication errors, resulting in a 20 percent increased risk of death.2 More than 30 million prescriptions for 
warfarin are written annually.3 For warfarin, bleeding frequency has been estimated to be 15 percent to 20 percent 
per year, and fatal bleeding rates are estimated at 1 percent to 4 percent per year.4 Costs of a major anti-
coagulation hemorrhage for inpatients have been estimated from $3,000 to $12,000.5  

New oral anticoagulants (NOACs) are associated with higher rates of gastrointestinal bleeding relative to 
warfarin.6 Among older adults (age >65), a population shown to be especially vulnerable to ADEs, the annual cost 
of hospitalizations for warfarin-related bleeding has been estimated to be hundreds of millions of dollars.7 This 
means that most hospitalized patients are at some level of risk for developing a clot or bleeding, as risk factors 
include: 

• Multiple comorbidities 
• Recent surgery 
• Immobility or inadequate mobility 
• Lack of individualized, risk-based prophylaxis treatment 
• Lack of patient education and engagement in prevention 

Many bleedings and/or clot cases that develop in the hospital can be prevented with the use of prophylaxis 
treatments like anticoagulant medication and dietary balance. It is common, though, for clinicians to 
underestimate the risk of harm from a clot while overestimating the risk of bleeding from preventative 
prophylaxis. While a large percentage of cases can be preventable, clinicians do not always prescribe the 
appropriate risk-based prophylaxis treatment.  

Engaging Patients and Families 
Patient and families are valuable partners to prevent anticoagulant-related adverse drug events, such as bleeding, 
and for preventing venous thromboembolism (VTE). 

Education points using Teach-Back strategies: 

• Address health literacy issues and individualize education to meet patient/family needs.8 
• Ensure patients and families can understand treatment goals, related pathophysiology of clot formation 

and identify the signs/symptoms of bleeding, clotting related to anticoagulation therapy.    
– Describe the risks of missing doses and/or excessive dosing. 

• Ensure patients and families understand all drug to drug interactions and dietary preferences. 
• Address post-discharge referrals that will overcome barriers to medication management, ability to 

continue treatment plan monitoring, and continue education.8 
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• Encourage use of visual key notes (digital photo, use written supplies) of their medical regimen once 
discharged to help enhance compliance.8 

Patient/family engagement strategies: 

• Partner with patient/family in shift-shift report and daily rounding to address goals for clot prophylaxis 
strategies and communicate about medication use and symptoms. 

• Recruit a patient/family advisor to medication safety committee and processes and/or patient 
teaching/communications committees. 

• Patient/family should be provided with a “safety-net” phone number prior to discharge should they need 
to call for assistance with barriers post-discharge.8 

Hospital Improvement Strategies 

• Initiate standardized screening, assessments and order sets for warfarin, direct oral anticoagulants, 
unfractionated heparin, and low molecular weight heparin to include:  

– Indicate therapeutic goals for antithrombotic therapy 
– Labs  

• Initial baseline hemoglobin, hematocrit, platelet count, activated partial thromboplastin 
time (aPTT), and international normalized ratio (INR) are obtained prior to initiating 
antithrombotic therapy. 

• Daily INR drawn at consistent time daily for all patients on warfarin to monitor bleeding 
risk.  

– Obtain patients’ actual metric weight prior to initiating antithrombotic agents. 
– Coordinate the service with outpatient anticoagulation programs or clinics. 

• Implement pharmacy-driven protocol: 
– Optimize technology through alerts to ensure daily monitoring of INRs is timely 
– Pharmacy adjusts warfarin dosages to maintain therapeutic levels8 

• Adjust dose of low molecular weight heparin (LMWH), direct thrombin inhibitors, and 
factor Xa inhibitors for patients with renal impairment and extremes of body weight. 

– Use clinical decision support and build reliability into ordering systems and processes. 
 
Anticoagulants-related ADE prevention program best practices: 
 
• Implement an ADE prevention multidisciplinary team to monitor and address potential for anticoagulant 

ADEs, comprising physicians, pharmacists, nurses, laboratory, dietary, and patient/family representatives. 
• Develop a process for concurrent surveillance of ADE risk factors and concomitant prophylaxis for 

patients in the hospital. 
• Include pharmacists in hospital rounds and/or in review of medication orders. 

– Enlist leadership with focused safety huddles to include at-risk patients and physicians.8 

Measurement 
The Hospital Improvement Innovation Network (HIIN) goal for reduction in ADEs is a 20 percent reduction from 
baseline of calendar year 2015. Anticoagulation is measured by the number of patient days with at least one INR 
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reading greater than five for adult patients on Warfarin over all acute inpatients measured by number of days for 
adults 18 or older on Warfarin, excluding the emergency department. As for the self-reported data, the number of 
anticoagulant-related ADEs, with a primary or secondary ICD-10-CM diagnosis that is not present on admissions 
divided by all acute inpatient admissions, including transfers left against medical advice. 

It is based on the national metric of anticoagulated-related adverse drug events per 1,000 acute inpatient 
admissions. While bleeding or blood clots can affect any patient type, the measurement is focused solely on acute 
inpatients for the purposes of the HIIN. 

Resources and Guides for Hospitals 

• Health Research & Educational Trust (February 2017). Adverse Drug Events Change Package: 2017 
Update. Chicago, IL: Health Research & Educational Trust. Available at: http://www.hret-
hiin.org/Resources/ade/17/ADE_ChangePackage-508.pdf. 

• Minnesota Hospital Association—Road Map to a Medication Safety Program. Available at: 
https://www.mnhospitals.org/Portals/0/Documents/ptsafety/ade/Medication-Safety-Roadmap.pdf. 

• Institute for Safe Medication Practices (ISMP)—Medication Safety Self-Assessment® for High-Alert 
Medications. Available at: https://www.ismp.org/sites/default/files/attachments/2018-
01/EntireAssessmentWorkbook.pdf. 

• Patient Safety Authority. Oral Anticoagulants: A Review of Common Errors and Risk Reduction 
Strategies. Available at: http://patientsafety.pa.gov/advisories/pages/201506_54.aspx. 
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