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• DOAC use continues to increase worldwide:
•  DOACs have replaced warfarin as the primary anticoagulant for atrial fibrillation 

(AF) and venous thromboembolism (VTE) in practice and guidelines

• DOACs have also captured some of the patient population that was previously not 
anticoagulated for AF 

DOAC Use Continues to Increase 

Beier et al. PLoS One. 2022 Oct 6;17(10):e0274237; Tripodi et al. Thromb Res. 2023 May;225:11-15; Geller et al. Thromb Res. 2023 
May;225:110-115; Navar et al. J Am Heart Assoc. 2022 Nov 15;11(22):e026723.

• DOACs are “easier” to manage and 
improve patients’ quality of life 
compared with warfarin
• No routine anticoagulation monitoring

• Fixed doses

• Fewer DDIs and FDIs

• Less major bleeding

From 2016 → 2020: Number of patients 
prescribed an OAC increased 17.8%, DOACs 
increased by 83.6%



• A decade after the DOACs were introduced, we have a better 
understanding of the risk of bleeding in the real-world population

• Impact on national healthcare system for bleeding-related adverse drug 
events:
• Estimates based on data from a nationally representative public health 

surveillance system from 2016-2020 (5 years)

Real-World Impact of Bleeding Associated with DOACs

48%
DOACs

52% 
Warfarin

Geller et al. Thromb Res. 2023 May;225:110-115.

• Over 1.2 million ED visits for oral anticoagulation-related bleeding 
• > 250,000 ED visits annually

• Bleeding represented 87% of all OAC adverse drug events (resulting in an ED 
visit)

• Hospital admission was required for approximately half of the bleeding 
related visits

• DOACs accounted for 48% of the visits
• 5.9 ED visits /100 patients dispensed DOACs, 13 ED visits / 100 patients 

dispensed warfarin

ED visits for oral anticoagulant-
related bleeding (2016-2020)



Call to Action

• 1 ED visit for bleeding per 27 patients 
prescribed a DOAC in 2020!

• We’re starting to hear a similar call to 
action from many different sources 
nationally and globally
• Further bleeding prevention efforts are 

warranted alongside efforts to expand 
appropriate use

• Efforts to improve appropriate 
prescribing and monitoring of OACs 
remain important in the era of DOACs

• It is anticipated that both patients and 
health-systems would benefit from such 
comprehensive organization (referring to 
anticoagulation services)

Tripodi et al. Thromb Res. 2023 May;225:11-15; Geller et al. Thromb Res. 2023 May;225:110-115; Burnett et al. J Thromb Thrombolysis. 
2016 Jan;41(1):206-32, Witt et al. Chest. 2005 May;127(5):1515-22, van Walraven et al. Chest. 2006 May;129(5):1155-66. 



Potential roles of a dedicated anticoagulation service for DOAC 
oversight

Evaluate need for 
concomitant antiplatelet 

use

Ensure correct dosing at 
time of initiation and 

with changes in clinical 
status (renal, weight, 

cancer, absorption, etc.)

Planning for 
procedures/surgery

Assessing for potential 
DDIs with changes to 

medication lists

Ongoing education and 
support for medication 

adherence

Minor/Patient-relevant 
bleeding events

Sylvester et al. J Thromb Thrombolysis. 2018 Feb;45(2):274-280, 
https://anticoagulationtoolkit.org/sites/default/files/toolkit_pdfs/toolkitfull.pdf, http://anthostherapeutics.com/wp-
content/uploads/2023/06/ISTH-2023-Patient-Relevant-Bleeding-Oral-6-27-FINAL.pdf)

https://anticoagulationtoolkit.org/sites/default/files/toolkit_pdfs/toolkitfull.pdf


• Models for centralized DOAC oversight
• Mimic the warfarin management model: Individual patient-focused with 

scheduled check points in addition to as needed interventions

• Population health model: Oversight of a large population of patients on 
DOACs with interventions when certain “rules” are triggered

• Hybrid approach: small panel of patients that require close management with 
larger oversight of the lower risk population

• Anything in between!

• The best fit model will depend on your population, resources, and 
most importantly will continuously evolve!

DOAC Management Models



BWH AMS Clinic Staffing and Credentials

• Leadership
• Two Co-Medical Directors 

(Cardiologist and Hematologist)

• Executive Director of Pharmacy

• Ambulatory Director of Pharmacy

• Pharmacy Manager

• Staff
• 10 Full time pharmacists, 1 part time pharmacist

• 1 Operations coordinator

• 3 full time and 1 part time patient navigators 

• Recognition and Credentials
• Recognized as an Anticoagulation Center of Excellence by the AC Forum

• 15 credentialed Midlevel Practitioners practicing under Collaborative 
Practice Agreements

• 6 Pharmacists are certified anticoagulation providers (CACP)

• 6 Pharmacists are Board Certified (BCPS, BCACP, BCGP)

https://acforum-excellence.org

https://acforum-excellence.org/


BWH Anticoagulation Management Services

• Virtual clinic model for warfarin and 
DOACs
• Primary method of communication: telephone 

or patient portal 

• Provide anticoagulation services through 
a collaborative practice agreement which 
includes:
• Initiation / selection of anticoagulants

• Initial dosing and dose adjustments

• Periprocedural management

• Transition between anticoagulants

• Education / counseling on adherence

• 24/7 emergency support; triage adverse events

• Medication refills

• Prior authorizations and medication procurement

19001500

Active Patients by Anticoagulant Type

Warfarin

DOAC

Pharmacist Panel Distribution (Avg)*

Total 300

Warfarin 170

DOAC 130

* Pharmacists also have oversight for rate / rhythm 
control agents for patients with AF



• BWH AMS oversees anticoagulation for:
• The majority of patients on warfarin associated with the hospital & physicians' 

organization

• Approximately 15% of DOACs

BWH AMS Patient Population

• AMS enrollment of DOAC Pts based on referrals
• Direct referral from providers

• Warm outreach for pts discharged from ED or inpatient setting with a new DOAC 
start

• Warm outreach to targeted PCP groups

• BWH AMS current warfarin pts transitioned to a DOAC



BWH AMS DOAC Management Plan 2017

BWH Internal Guideline, Sylvester et al. J Thromb Thrombolysis. 2018 Feb;45(2):274-280. 



Evolution of the BWH DOAC Services Model



Patient Follow-Up Categories 2017 vs 2022 

2017
Follow-up based on patient’s risk factors for bleeding

 

Risk category Definition Follow-interval

High risk CrCl < 30-ml/min 
OR age > 75 years 
and CrCl 30-60 
ml/min

Every 3 
months

Moderate risk CrCl 30-60 ml/min 
or Age > 75 years

Every 6 
months

Low risk None of the 
above

Yearly

2022
Follow-up based on potential need for DOAC specific 

dose adjustment

Risk category Definition Follow-interval

Active 
Surveillance

See table on next 
page; DOAC specific

Chart review 
every 3 
months

Maintenance See table on next 
page; DOAC specific

yearly

Sylvester et al. J Thromb Thrombolysis. 2018 Feb;45(2):274-280, Sylvester et al. Res Pract Thromb Haemost. 2022 May 5;6(3):e12696. 



BWH DOAC Management Plan 2022 



Follow-Up Interval Stratification 

Sylvester et al. Res Pract Thromb Haemost. 2022 May 5;6(3):e12696.



Follow-Up Interval Stratification 

Sylvester et al. Res Pract Thromb Haemost. 2022 May 5;6(3):e12696.



Phases of Oversight 

Active Management 

Maintenance

Active Surveillance

BWH Internal Guidelines

Patients may move from maintenance to active 
surveillance based on changes in clinic status at any time

• For patients with moderate or high risk of requiring a dose adjustment due to DOAC 
specific labeling, move into active surveillance.  Active surveillance includes:

• Chart review every 3 months to assess the need for a dose change and ordering 
labs as needed

• Providing perioperative management plans
• Patient support with education, on-call emergency pager for questions and triage

• For patients with low risk of requiring a dose adjustment due to DOAC specific labeling, 
move into maintenance mode. Maintenance mode includes:

• Providing perioperative management plans
• Patient support with education, on-call emergency pager for questions and triage

All Patients – Annual Review

• All patients regardless of the management plan receive an annual review which includes a 
chart review and call to the patient to assess:

• Referring MD still actively managing the patient at BWH
• Ongoing need for anticoagulation

• Assess risk of bleeding and thrombosis
• Need for prescription renewals (and renewal of prior authorizations) and lab order 

renewal (if standing orders)
• Asses that yearly labs have been ordered/obtained: AST/ALT, Creatinine, CBC
• Assessment of any new medications added
• Assess adherence and ongoing need for education

After initial 6 months, 
stratify include 
maintenance or 

active surveillance



• Baseline: Cr, CBC, LFTs, age, weight

• Ongoing:

o Creatinine (Q3-12 months or more 

frequently if fluctuating, or near the 

limit of a dose change requirement)

▪ CrCl Q3 months for patients in 

Active Surveillance (see Table 1)

o CBC (at least yearly)

o Liver function (at least yearly)

o Age & Weight (at each visit)

• May consider more frequent follow up 

with patient after adverse bleeding events

o Asses for signs/ symptoms of 

bleeding 

Lab Monitoring & Visit Encounter Checklist

BWH Internal Guidelines, Sylvester et al. Res Pract Thromb Haemost. 2022 May 5;6(3):e12696. 



BWH Data June 2017 to  June 2021

Sylvester et al. Res Pract Thromb Haemost. 2022 May 5;6(3):e12696. 



Strengths of this Model

With minimal IT support can implement in a step-wise approach (we all have to start 
somewhere)

Continue to provide care to your patients who are transitioned to DOACs

Are available for on demand patient needs like 24/7 pager for emergencies, questions / 
patient education, procedure plans

Yearly ongoing assessment for need for anticoagulation (every patient gets evaluated at 
least annually)



Limitations of this Model

Time intensive chart reviews and patient calls to identify clinical interventions 

Miss potential interventions based on timing between encounters (Cr changes, weight 
changes, new drug interactions, etc.)

Patients / providers forget to alert AMS re scheduled procedures



• Population health model / rules-based alerting

• Initial enrollment “hands on”
• Education, ordering labs & prescriptions,  medication selection 

and dosing, etc.

• Patients transitioned to active surveillance where AMS 
providers are alerted to review when certain rules are 
triggered

• Yearly renewal of each patient
• Ongoing need for anticoagulation, modifiable bleeding risk 

factors, dosing, prior authorizations, labs, etc.

Next Steps – Leverage EMR
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Population Health
What is it?

work smarter … not harder



Population Health

Population Health

VS

Traditional Model



What is a “Population Management Tool”

Used with permission from AC Forum



Differentiating Between Digital Tool Models

Clinical Decision 
Support

Displays Guidance at 
Time of Order Entry

Impacts Clinical 
Decision Making for 

Single Patient

Not Responsive to 
Changes in Patient 

Clinical Status

Pop Health Mgt 
Dashboard

Provides Proactive 
Surveillance for 

Problems in Real 
Time Throughout 

Course of Care

Guides Interventions 
on Multiple Patients

Responsive to 
Changes in Patient 

Clinical Status

QI/Management 
Dashboard

Retrospectively 
Evaluates 

Performance

Indirectly Impacts 
Clinician Decision 
Making,  Care of 

Future Pts

Not Responsive 
to  Changes in Patient 

Clinical Status

Used with permission from AC Forum



What would it look like if we could use technology to DAILY review EVERY PATIENT 
prescribed a DOAC, spending time only on those that may need something?

• Dosing issues

• Notable labs

• DDIs

• Childbearing potential

• H/o valve replacement, bariatric surgery, or APS

• Due for med renewal

• Medication nonadherence

• Lab monitoring due

• “Lacking indication” for DOAC

• Patients placed “under review” by AC provider



VA’s DOAC Population Management Tool:  Overview

J Am Heart Assoc. 2021;10:e022758.

• The home screen provides an overview of the number of flags currently in play for 
each area of concern. 

• This allows the healthcare team to prioritize and filter flags based on the reason 
for clinical concern. 

• Each number serves as a hyperlink to the expanded PMT interface where patients are 
grouped based on the flag for a focused intervention.
• When a hyperlink number is clicked, it will expand and provide a more in-depth review of 

clinically relevant factors and the reason the patient is flagging.



VA’s DOAC PMT: Expanded Single-Patient View

J Am Heart Assoc. 2021;10:e022758.

• Each blue hyperlink allows the user to review the report in more detail or adjust monitoring 
frequencies.
• Patient Name provides additional patient-specific detail (e.g., refill history, flag dismissal history).
• Diagnosis provides a comprehensive list of patient diagnoses and gives the reviewer the ability to remove a 

diagnosis from being included in the report.
• Edit allows the reviewer to adjust monitoring frequency (CBC and Scr)
• Clinical Concerns box includes the active flags (as hyperlinks) that require review. For the example provided, 

the patient is flagging for a potential dosing issue. After they have reviewed and addressed the concern, 
the user can dismiss the flag with one click.

• The Click to Place Under Review function marks a patient for further review at a future date.



VA DOAC PMT Nationwide Implementation

Circ Cardiovasc Qual Outcomes. 2023;16:e009256.

By June 2020 ~95% of 
all VA sites were 
moderate-high

Users of tool with an 
average of ~7.5 unique 

users per site

Tool made nationally available 
in January 2018



Benefits of the VA’s DOAC PMT

• Valencia et al: DOAC PMT model vs. clinic-based model (SOC)
• Significant interventions made per patient encounter

• 0.55 (PMT) vs. 0.2 (SOC), P <0.001
• 75% reduction in mean time to intervention

• 16 min (PMT) vs. 64 min (SOC)

• Rossier et al: 20 PMT high-use VA sites vs. 20 non-use sites (SOC)
• DOAC PMT use was associated w/ 4.3% absolute risk reduction in 

questionable dosing rates
• 13.2% (PMT), vs. 17.5% (SOC) P < 0.001
• In AF subgroup, rates of questionable dosing was nearly twice as 

high in the SOC group
• 5.3% (PMT) vs. 10.4% (SOC) , P < 0.001 

Annals of Pharmacotherapy 2019; 53(8), 806–811.

J Thromb Thrombolysis. 2021 Jul;52(1):200-208.



Example Model of Care (where does PMT fit in?)

Consult

Expert review 
& Patient 
education

Call at 2-4 
weeks

Long-term maintenance via 
DOAC PMT

Periodic R:B 
assessment

• Consult received from PCP or specialist

• Expert review to ensure appropriate indication, agent, dose, etc.
• Provide patient/caregiver/provider education

• Assess early adherence to therapy
• Evaluate for early complications
• Readdress educational needs

• Address flags 
as they arise

• Examples include but are not limited to:
• 3-months after acute VTE to assess 

duration
• Bleeding/thrombotic complication
• End of life decisions
• Med renewal



• Quality Assurance is an important component of AC Stewardship

• Population health tools allow for evaluation of care quality at multiple 
levels
• Individual patient

• Team/provider

• Practice site

• Health system

• Region

• National

Population Health for Quality Assurance



Examples of Population Health QA Tools

Vuong J et al. Defining Success in Anticoagulation Stewardship: The Development of DOAC 
Population Health Management Quality Reports in Veterans Health Administration.  AC Forum 
17th National Conference.  San Francisco, California.  April 2023.

DOAC Dosing

DOAC “Adherence” Rates



Examples of Population Health QA Tools, cont.

OAC-Related Outcomes

OAC Reversal Agent Utilization

Vuong J et al. Defining Success in Anticoagulation Stewardship: 
The Development of DOAC Population Health Management Quality Reports in Veterans Health Administration.  AC Forum 17th National Conference.  San Francisco, California.  April 2023.
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Population Health to Address 
Specific AC Stewardship Efforts



Regional VA Effort: Targeting concomitant DOAC + APT piloting the 
use of a novel DOAC PMT Flag

Parra D et al. Co-prescribing of Antiplatelets with Direct Oral Anticoagulants: A Medication Safety 
Initiative. Anticoagulation  Forum 17th National Conference. San Francisco, CA. April 1, 2023.

DOAC-ATP flags associated with an additional 2.1% decrease 
in APT co-prescription relative to control group

Some individual sites with dramatic 
impact on APT co-prescription



• Pilot project using population health to 
identify patients with AF, non-sex CHA2DS2-
VASc > 2, and no prescribed OAC

• Goals:
• Validate and refine the data to inform the 

development of a population health tool for 
wide dissemination

• Define reasons and rationale for OAC nonuse

• Identify potential opportunities for 
intervention

• Examine and address health disparities as it 
relates to OAC non-use in AF

• Inform a broader VA untreated AF project

What about patients indicated for but not receiving OAC?

Allen A et al. A Population Health Approach to Stroke Prevention in Atrial Fibrillation/Flutter:  Targeting the Untreated While Prioritizing 
Health Disparities (SPAFF-TNT-D).  American College of Cardiology National Conference. New Orleans, Louisiana.  March 2023.

Stroke Prevention in Atrial Fibrillation/ Flutter – Targeting the Untreated While Prioritizing Health Disparities 
(SPAFF-TNT-D)



• Objective: Compare outcomes associated 3 DOAC care models: 
• Usual Care (UC); UC + PMT; Pharmacists-managed AMS

• Methods: Retrospective Cohort study of 44,746 AF patients initiated on DOAC or Warfarin between 8/1/2016 
& 12/31/2019 in 3 Kaiser Permanente regions over a median f/u of 2 years

1. DOAC care models vs. warfarin as a common comparator within each region
2. DOAC care model compared across regions

• Outcomes: First occurrence of a composite outcome (thromboembolic stroke, ICH, major bleeding, death), 
discontinuation of KP membership, or 12/31/2020

• Conclusions:  “DOACs were associated with favorable outcomes compared with 
warfarin, but we did not establish superiority of any system-level DOAC therapy 
management service over UC.”

JAMA Network Open. 2023;6(7):e2321971.



Putting this in perspective

• Single system, retrospective, ICD-based review limited to AF 
population

• Dabigatran represented 84-93% of all DOAC use
• Not representative of most anticoagulated populations

• Less chance for inappropriate usage/dosing

• KP has a long history of strong AC practices
• Good practice vs good practice done differently?

• Details were given about AMS and PMT models, but not about what may have 
been in place to guide UC (decision support, formulary management practices, 
etc)

JAMA Network Open. 2023;6(7):e2321971.



Outcomes by DOAC Management Model:
DOAC vs Warfarin

JAMA Network Open. 2023;6(7):e2321971.

2514/21891 (11.5)

21,891 patients overseen by 
THREE pharmacists



• Technology and the move to EHRs have unlocked massive opportunities 
for the use, study, and operationalization of health data

• For many years, VHA has harnessed the power of population data to 
improve the quality of care across disease states and has led the way in 
population health as part of anticoagulation stewardship efforts
• Spread beyond VHA:

• Michigan Anticoagulation Quality Improvement Initiative (MAQI2)
• Mirrored the VHA approach using EPIC and rolled out across some University of Michigan Hospitals

• AC Forum
• Actively promoting population health as a component of anticoagulation stewardship efforts

• Two ongoing projects surround the use of digital tools

• The recent publication presented only

    highlights the stance that we must strive to …

Summary
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Panel Discussion
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Live Broadcast 
Friday, October 13 &
Saturday, October 14

✓ $249 per person
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✓ Daily chalk talks
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✓ Virtual exhibit hall
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Join us at this compact 2-day meeting!
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30 days Until November 14
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If you couldn’t be with us in 
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This webinar is brought to you, in part, by the support of the following companies:

acforum.org

https://www.janssen.com/us/
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