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Anticoagulants have been consistently identified as the most common causes of ADEs 
across health care settings. 

Inpatient Settings 

Outpatient Settings 



Long-Term Care (LTC) Settings 

Anticoagulation therapy is underutilized in the patient populations for whom it is most 
beneficial.  Future public health initiatives will need to foster a comprehensive 
approach that addresses both anticoagulant effectiveness and safety.   



 



Optimal use of anticoagulants requires accurate, timely, and adequately 
representative information on the “real-world” risks of bleeding complications. 

Table 3 



Table 3.  Summary of Metrics Related to Anticoagulant ADEs Collected by Federal Surveillance Systems 

Geographic 
Scope 

Data 
Collection 
Methods 

Anticoagulation Management  
or ADE Metrics:   

Inpatient Settings 

Anticoagulation Management  
or ADE Metrics: 

Outpatient Settings 

National ADE 
Incidence 

National ADE 
Incidence 
(+/-Rates) 

National-, 
Regional-, and 
Facility-Level 
Spontaneous 
Reports 

Regional-, 
Facility-Level 
ADE Incidence—
Quality 
Improvement 

AHRQ (NIS)* FDA (Sentinel Initiative, Mini-Sentinel):*** 

 
AHRQ (MPSMS):  ** CDC (NEISS-CADES):   

DOD (Patient Safety Reporting 
System) 

 
FDA (FAERS): 

 
VA (VA ADERS): 

 

DOD (Patient Safety Reporting System) 

 
FDA (FAERS): 

 
VA (VA ADERS): 

 

VA: 

 

DOD (Pharmacovigilance Defense Application 
System): 

VA (VA Integrated Databases): 

BOP, IHS, VA: 

 

Abbreviations:  



Future Federal strategies will have to address challenges in capturing anticoagulant 
ADEs  on the basis of surveillance data.   

Figure 7

Figure 7.  Federal Interagency Workgroup Recommendations for Actions That Can Potentially Advance 
Surveillance Strategies for Anticoagulant ADEs 

Abbreviations:  

Actions That Can Potentially Advance Surveillance 
Strategies for Anticoagulant ADEs 

Address gaps in use of standard surveillance definitions for anticoagulant-related bleeding 
events in postmarketing and/or epidemiologic analyses. 

Assess the accuracy of diagnostic and procedural coding for capturing anticoagulant-related 
bleeding events.   

Improve availability of and access to integrated EHR data with linked pharmacy (medication 
exposure), laboratory, and outcomes (e.g., admission/discharge) data at national and local 
levels. 
Improve surveillance of anticoagulant ADEs resulting during care transitions, as well as those 
occurring in postacute care settings (e.g., nursing homes, home care) and among vulnerable 
patient populations (e.g., rural/remote-dwelling, low income, disabled patient populations). 
Address challenges in capturing anticoagulant ADEs among patients who seek care outside of 
integrated health care systems. 
Identify appropriate ADE surveillance metrics for NOACs and a long-term plan for ongoing 
monitoring of NOAC safety relative to warfarin in “real world” (nonclinical trial) settings. 



Figure 8



Figure 8.  Federal Assets Related to Safe Management of Anticoagulation Therapy, as Identified by the 
National Quality Strategy Priorities 

 

 

Resources for Safer Care—Health Care Provider Knowledge 
BOP: 

Anticoagulation Protocol

 
IHS:   

National Anticoagulation Training Program
 

VA:   
Educational opportunities

 

Resources for Patient and Family Engagement 
ACL:   

1. Stanford Chronic Disease Self-Management Program
 

2. HomeMedsSM Medication Management System

 
AHRQ:   

Patient education information sheet & video
FDA:   

Medication guides

Resources for Communication and Coordination of Care 
AHRQ:   

Project RED

BOP, IHS:   
Anticoagulation Management Electronic Flowsheet

VA:   
Traveling Veterans Directory

 
Anticoagulation Management Tool

 
Electronic consults and templates  



Figure 8.  Federal Assets Related to Safe Management of Anticoagulation Therapy, as Identified by the 
National Quality Strategy Priorities (continued) 

Resources for Science-driven Prevention and Treatment 
BOP, DOD, IHS, VA:   

Systematic and coordinated
 

VA: 
Medication Use Evaluation Tracker (MUET)

 
Electronic Clinical Decision Support templates

Resources to Promote Best Practices within Communities 
VA:   
- Shared Resource Center

 

Abbreviations:  

Inpatient Settings 



Figure 9



Figure 9.  Opportunities for Advancing Anticoagulant ADE Prevention Strategies/Tools, as Identified by 
the National Quality Strategy Priorities—Inpatient Settings 

   

 

 

 

Safer Care 

Improve provider knowledge of high-quality inpatient 
anticoagulation management through provider education 
Improve dissemination of/increase accessibility to evidence-
based, high-quality inpatient anticoagulation management 
strategies/tools  
Address gaps in evidence and provider knowledge with regard 
to management of NOACs through development of 
guidelines/algorithms for safe use (e.g., clinician guidance for 
laboratory testing)

Effective 
Communication and 
Coordination of Care 

Improve EHR tools to enable provider access to real-time, 
integrated, linked pharmacy-laboratory data to facilitate 
seamless access to pertinent medication and laboratory results

  

Better integrate anticoagulation-specific targets into currently 
existing care transition models

Science-Driven 
Prevention and 

Treatment 

Promote a multidisciplinary, coordinated, and systematic 
approach to inpatient anticoagulation management;

-

Better address safe use of anticoagulants commonly utilized in 
inpatient settings (e.g., heparin) and NOACs in nationally 
recognized health care quality/patient safety measures and in 
nationally recognized clinical guidelines 



Promotion of Best 
Practices Within 

Communities 

Identify and promote adoption of standards that constitute 
high-quality anticoagulation management (e.g., 
“Anticoagulation Center of Excellence”) 
Improve dissemination and sharing of strategies and results 
from large-scale, quality-improvement learning initiatives 
targeting anticoagulant ADE prevention among health care 
systems/facilities 

Abbreviations:  

Gaps remain in the availability and successful dissemination of evidence-based 
strategies for optimizing inpatient anticoagulation management. 



Federal Agencies should play a role in advancing health IT–based strategies, including 
EHR standards, to further inpatient anticoagulant ADE prevention. 

Federal Agencies that provide direct patient care play an important role in advancing 
evidence-based strategies for anticoagulant ADE prevention. 

Table 4

  



Table 4.  Department of Veterans Affairs—National Center for Patient Safety “Actions From VA and 
Non-VA Facilities To Control Vulnerability” From Anticoagulation 

 

Storage

Ordering

Preparation

Distribution

Administration

Therapeutic 
Management

Federal Agencies should support the dissemination and uptake of evidence-based 
strategies for anticoagulant ADE prevention across health care systems and facilities. 



 

Federal partners should lead efforts to promote the concept of “anticoagulation 
stewardship” to reduce anticoagulant ADE burden. 

Outpatient Settings 



Federal Agencies that provide direct patient care should continue to explore 
opportunities to improve uptake of evidence-based, systematic, and coordinated 
models of anticoagulation management. 





Figure 10.



Figure 10.  Opportunities for Advancing Anticoagulant ADE Prevention Strategies/Tools, as Identified 
by the National Quality Strategy Priorities—Outpatient Settings 

 

   

   

   

Safer Care 

Improve provider knowledge of high-quality outpatient 
anticoagulation management through provider education 
Improve uptake of evidence-based anticoagulation management 
models, including anticoagulation clinic services and warfarin 
PST/PSM 
Address provider concerns around supratherapeutic INRs and 
resultant undertreatment 
Address gaps in evidence and provider knowledge with regard to 
management of NOACs through development of 
guidelines/algorithms for safe use (including clinician guidance on 
laboratory testing)

Patient and Family 
Engagement 

Improve incorporation of anticoagulation-specific patient 
management into chronic disease education programs and other 
patient education/health literacy tools 

Effective 
Communication and 
Coordination of Care 

Better integrate anticoagulation-specific targets into currently 
existing care transition models 

Science-Driven 
Prevention and 

Treatment

Address factors that contribute to interfacility variability in 
anticoagulation services (including outpatient clinic services) 
Better address safe use of NOACs in national health care 
quality/patient safety measures and nationally recognized clinical 
guidelines 
Address gaps in guidelines to identify patients at high risk for 
bleeding events (e.g., effectiveness of bleeding scores in relation 
to NOACs) 

Promotion of Best 
Practices Within 

Communities

Identify and promote adoption of standards that constitute high-
quality anticoagulation management (e.g., “Anticoagulation 
Center of Excellence”) 
Improve dissemination and sharing of strategies and results from 
large-scale, quality-improvement learning initiatives targeting 
anticoagulant ADE prevention among health care 
systems/facilities 

Abbreviations:  



Note About Use of Pharmacogenomics-Guided Dosing To Optimize Warfarin Safety 

Federal Agencies should explore ways to better incorporate effective anticoagulation 
ADE prevention strategies in long-term care and care transitions settings. 

Long-term Care (LTC) Settings 





Care Transitions 



 

(Appendix D)



 
Federal partners should consider existing quality measures and initiatives to incentivize 
and advance anticoagulant ADE prevention efforts.   





 
Figure 11  

Figure 11.  Federal Interagency Workgroup Recommendations for Actions That Can Potentially 
Advance Health Care Policy Strategies for Anticoagulant ADE Prevention 

Abbreviations:  

Actions That Can Potentially Advance Health Care Policy 
Strategies for Preventing Anticoagulant ADEs 

Inpatient Settings 

Outpatient Settings 

Long-Term Care/Home Care 



Currently, there are few existing National Quality Forum–endorsed measures specific to 
anticoagulation safety.   

(Table 5) 

Table 5.  National Quality Forum (NQF)-Endorsed Health Care Quality Measures Specific to 
Anticoagulation Safety* 

   

NQF 0374

NQF 0375

NQF 0555

NQF 0556 

NQF 0586

NQF 0612

Abbreviations:  



Federal partners should address economic barriers to uptake of evidence-based 
anticoagulation ADE prevention strategies. 



Limitations in the current health information exchange infrastructure, including lack of 
interoperability, serve as barriers to anticoagulant ADE prevention efforts.   



 

Opportunities to leverage EHR Meaningful Use requirements to advance anticoagulant 
ADE prevention should be considered.   

Table 6) 

 



Table 6.  Measure Considerations for EHR (Stage 3) Meaningful Use Requirements That Can Potentially 
Advance Anticoagulant ADE Prevention, as Proposed by the Federal Interagency Workgroup for ADEs 

Metric Description and Justification 

Clinical Quality Measure 
Concepts―Eligible Providers 
(Outpatient Settings) 
1. Percent of patients on 

anticoagulants with INR test 7 
to 14 days following out-of-
range INR 

Clinical Decision Support (CDS) 
Rule Concepts―Eligible Providers 
(Outpatient Settings) 
2. INR Retesting Evaluation 

3. INR Testing—Interacting Anti-
infective Medication 

Patient List 
Recommendation―Eligible 
Providers (Outpatient Settings) 
4. Last INR Test 



Table 6.  Measure Considerations for EHR (Stage 3) Meaningful Use Requirements That Can Potentially 
Advance Anticoagulant ADE Prevention, as Proposed by the Federal Interagency Workgroup for ADEs 
(continued) 

 

EHR Functionality/Usability 
Recommendation―Eligible 
Hospitals (Inpatient Settings) 

Blank

5. Inpatient Electronic 
Anticoagulation Management 
Flowsheet

Abbreviations:  

Federal partners should continue to explore health care quality measures that target 
optimizing anticoagulation management. 

(Table 7)



Table 7.  Possible Areas for Health Care Quality Measure Concept Development Related to 
Anticoagulant ADE Prevention and Current Barriers to Development 

Measure Concept Current Barriers to Development 

NOACs  

Parenterally administered anticoagulants

Outcomes-based metrics 

Care transitions-related metrics 

Abbreviations:  

Figure 12

Unanswered questions remain regarding the most efficient ways of identifying patients 
at highest risk for anticoagulant-related bleeding. 



Further research and real-world experience with NOACs are needed. 

Advancing anticoagulant ADE prevention efforts will require that Federal partners 
address emerging issues associated with safe use of NOACs. 





Figure 12.  Federal Interagency Workgroup Recommendations for Actions That Can Potentially 
Advance Research Strategies for Anticoagulant ADE Prevention 

Abbreviations:  
 

Actions That Can Potentially Advance Research Areas for 
Anticoagulation Safety 

Clinical Science Domain 
(AHRQ, CDC, FDA, public–private sector collaborations) 

Laboratory/Bench-top Science Domain 
(CDC, NIH, public–private sector collaborations) 

Education Domain 
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