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Abstract
Patients on long-term anticoagulation combined with antiplatelet therapy have an increased risk of bleeding compared to

patients on anticoagulation alone. The aim of this study was to evaluate the appropriateness of antiplatelet therapy in

patients who are on long-term warfarin therapy and are managed by Brigham and Women’s Hospital Anticoagulation

Management Service (BWH AMS). This was a single-center, prospective chart review of patients managed by BWH AMS

who were on long-term warfarin therapy plus full-dose aspirin (325 mg), an oral P2Y12 inhibitor (clopidogrel, prasugrel or

ticagrelor) and/or acetylsalicylic acid/dipyridamole. Patients’ cardiovascular (CV) benefit and risk of bleeding were

assessed according to clinical guidelines. The major objective of the study was to determine the proportion of patients on

dual antithrombotic therapy (DAT) or triple antithrombotic therapy (TAT) whose risk of bleeding outweighed CV benefit.

Of the 2677 patients evaluated for inclusion,145 were on concomitant long-term warfarin therapy plus aspirin (325 mg), an

oral P2Y12 inhibitor and/or acetylsalicylic acid/dipyridamole. A total of 85 patients (58.6%) had no clear indication for

DAT or TAT per guideline recommendations and were categorized as bleeding risk outweighing CV benefit. The

remaining 60 patients (41.4%) had an appropriate indication for DAT or TAT per guidelines and were categorized as CV

benefit outweighing bleeding risk. BWH AMS pharmacists made 33 (22.9%) recommendations to providers to discontinue

or de-escalate antiplatelet therapy. Interventions were accepted for 10 (30.3%) patients. Pharmacist involvement in the

management of patients’ antithrombotic regimens can optimize guideline-directed medical therapy and mitigate the

potential risk of bleeding.
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Highlights

• Patients on combined antiplatelet and anticoagulation

therapy are at an increased risk of bleeding compared to

patient’s on anticoagulation therapy alone.

• The decision to add, continue or de-escalate antiplatelet

therapy requires an analysis of each patient’s risk of

bleeding and cardiovascular benefit.

• BWH AMS pharmacists intervened by reaching out to

providers and recommending de-escalating or discon-

tinuing antiplatelet therapy in patients whose risk of

bleeding outweighs cardiovascular benefit, per clinical

guidelines.

• Integrating a proactive assessment tool into the BWH

AMS patient enrollment process which assesses CV
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benefit and the risk of bleeding will help optimize

treatment and reduce the potential risk of bleeding.

Introduction

Antithrombotic medications reduce the risk of thrombosis

by inhibiting platelet aggregation and coagulation. Anti-

platelet agents prevent platelets from aggregating and

forming a clot. Anticoagulant agents inhibit clotting factors

required for clot formation [1].

Patients with cardiovascular disease (CVD) are at

increased risk of developing subsequent CVD events,

including acute coronary syndrome (ACS), stroke, transient

ischemic attack (TIA), or peripheral artery disease (PAD).

For several decades, antiplatelet therapy was used for pri-

mary CVD prevention. This was due to several observa-

tional and randomized controlled trials which showed

antiplatelets to be effective in reducing the risk of

myocardial infarction (MI), stroke, vascular events, and

mortality. However, the role of antiplatelet therapy has

evolved. Recent studies have shown that the use of anti-

platelet therapy solely for primary prevention of CVD

provides minor benefit and is associated with an increased

risk of bleeding [2–4]. Antiplatelet therapy is indicated for

secondary CVD prevention, stable CAD, or ACS in

patients who may have undergone a percutaneous coronary

intervention (PCI) with placement of a stent, coronary

artery bypass grafting, stroke, TIA, PAD, diabetes, and for

primary prevention of colorectal cancer [4–12].

Anticoagulation is indicated in patients with atrial fib-

rillation (AF), left ventricular assist device (LVAD),

venous thromboembolism (VTE) including deep vein

thrombosis (DVT) and pulmonary embolism (PE),

mechanical heart valve replacement or repair, acute

ischemic stroke, antiphospholipid syndrome, and periph-

eral arterial disease [5–8, 13].

Concomitant use of anticoagulant and antiplatelet ther-

apy increases the risk of bleeding. The risk of major

bleeding is higher with combination antithrombotic and

antiplatelet therapy, particularly with warfarin plus aspirin

compared to warfarin alone [14–16]. The HAS-BLED

score (hypertension, abnormal renal/liver function, stroke,

bleeding history or predisposition, labile international

normalized ratio (INR), age[ 65 years and alcohol use)

quantifies the risk of major bleeding in patients on anti-

coagulation [17]. Although this bleeding risk assessment

tool was developed primarily for patients with AF, it has

been extrapolated to anticoagulated patients without AF

who are on concomitant DAT or TAT [18].

When evaluating patients who require long-term anti-

coagulation, the decision to add or continue antiplatelet

therapy for secondary prevention of CVD requires analysis

of the individual patient’s risk of bleeding and CV benefit.

The three objectives of this study are: to evaluate the

appropriateness of antiplatelet therapy in patients who

receive concomitant long-term warfarin therapy, provide

recommendations to the primary treatment team to opti-

mize antithrombotic therapy where appropriate, and to

improve our institution’s anticoagulation stewardship

program.

Methods

Study design and patient selection

This was a single-center, prospective chart review at a

tertiary academic medical center in Boston, Massachusetts,

which was approved by the Partner’s Healthcare Institu-

tional Review Board. Patients were included if they were

managed by Brigham and Women’s Hospital Anticoagu-

lation Management Service (BWH AMS), 18 years of age

or older, and on long-term warfarin therapy plus aspirin

(325 mg), an oral P2Y12 inhibitor (clopidogrel, prasugrel

or ticagrelor), and/or acetylsalicylic acid/dipyridamole as

of August 15, 2018. All pertinent patient information was

collected between August 15, 2018 and March 31, 2019.

Patients not on aspirin 325 mg, an oral P2Y12 inhibitor,

and/or acetylsalicylic acid/dipyridamole or those who had

an incomplete medical record (i.e., patients no longer fol-

lowed by BWH AMS) were excluded. All patient infor-

mation was obtained from the institution’s electronic health

records (EHR), which include EpicTM and DawnACTM.

Patients’ antithrombotic regimens were evaluated for

compliance with clinical guidelines.

Major and minor outcomes

The major outcome of this study was the percent of patients

on DAT or TAT whose risk of bleeding outweighs CV

benefit. CV benefit was defined as patients having an

indication for DAT or TAT based on clinical guideline

recommendations [6–9, 12, 13]. High bleeding risk was

defined as a HAS-BLED score greater than or equal to

three. For patients with a guideline indication for DAT or

TAT, bleeding risk was assessed [19, 20]. Given the high

risk of bleeding and the presence of CV benefit in these

patients, BWH AMS pharmacists would consider inter-

ventions to mitigate the bleeding risk by modifying the

patient’s therapeutic INR range to 2–2.5, or by eliminating

modifiable bleeding risk factors after discussion with the

referring provider, [21, 22]. For patients without a guide-

line indication for DAT or TAT, regardless of the HAS-

BLED score, the risk of bleeding was considered to
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outweigh CV benefit, and the patient’s referring provider

was consulted. For example, patients on antiplatelet ther-

apy for primary prevention of CVD are at an increased risk

of bleeding as they have no indication for being on anti-

platelet therapy per clinical guidelines and recent studies

[2, 3].

After completing a risk versus benefit analysis for each

patient, the BWH AMS pharmacist would then reach out to

the patient’s referring provider via email to recommend

discontinuation or de-escalation of antiplatelet therapy if a

patient had no clear documented indication for being on

DAT or TAT. The pharmacist would then follow-up with

the primary provider on whether our recommendation was

accepted and ensure that the patient’s medication list was

updated with the appropriate therapy on their EHR. The

percentage of recommendations accepted was captured as

well as the rationale for continuing antiplatelet therapy for

those recommendations not accepted. The minor outcomes

of this study were to evaluate the percent of patients on

DAT or TAT whose CV benefit outweighs the risk of

bleeding, the percent of BWH AMS pharmacist recom-

mendations made to primary providers to discontinue

antiplatelet therapy in patients with no clear documented

indication, and the rationale for the continuation of anti-

platelet therapy if the BWH AMS pharmacist recommen-

dation was not accepted by the patient’s primary provider.

Patient information collected included age, gender, pri-

mary and secondary indication of antithrombotic therapy,

target INR, time in therapeutic range (TTR), other relevant

co-morbidities, components of the HAS-BLED score and

pertinent medications that can increase bleeding risk.

Medications identified to increase the risk of bleeding

included: aspirin 81 mg, azathioprine, selected herbals, H2

antagonists, non-steroidal anti-inflammatory drugs

(NSAIDs), selective serotonin reuptake inhibitors (SSRIs),

and serotonin and norepinephrine reuptake inhibitors

(SNRIs). For the purpose of this study, when referring to

antithrombotic therapy, the following were included:

aspirin 325 mg, clopidogrel, prasugrel, ticagrelor, and

acetylsalicylic acid/dipyridamole. Descriptive analysis was

used to report outcomes.

Results

Patient analysis

Overall, 2677 patient charts were evaluated for inclusion,

and 145 patients were included in the final analysis. Of the

total population initially screened, 2531 patients were

excluded for not being on aspirin 325 mg, an oral P2Y12

inhibitor or acetylsalicylic acid/dipyridamole, and one

patient was excluded due to having an incomplete medical

record. Notably, among the 2531 patients who were

excluded, 787 patients had documentation of low-dose

aspirin 81 mg (n = 695) or aspirin with no dose (n = 92)

defined in their EHR. These patients were not included in

our data analysis. However, by identifying these patients,

the BWH AMS pharmacists had the opportunity to inter-

vene on these patients and/or update their medication list in

the EHR to be more accurate.

A total of 143 patients were on DAT and two patients

were on TAT (Fig. 1). Of the 143 patients on DAT, 91

patients were on warfarin plus clopidogrel, 44 patients

were on warfarin plus aspirin 325 mg, four patients were

on warfarin plus ticagrelor, three patients were on warfarin

plus prasugrel, and one patient was on warfarin plus

acetylsalicylic acid/dipyridamole. The two patients who

were on TAT were on warfarin, clopidogrel and aspirin

325 mg.

Baseline characteristics

Patients included in the final analysis were primarily male

(68%). In the overall group analyzed, the mean age was

66.3 ± 15.1 years with an average TTR of 69.2 ± 19.1.

When evaluating each patient’s antiplatelet therapy,

patients were on clopidogrel (64.1%), aspirin 325 mg

(31.7%), prasugrel (2.1%), ticagrelor (1.4%), and acetyl-

salicylic acid/dipyridamole (0.7%). With regard to the

primary indication for anticoagulation, 32.6% had AF,

22.9% had an LVAD, 11.1% had DVT/PE, 7.6% had an

arterial embolism, 5.6% had an aortic/mitral valve

replacement, 5.6% had a stroke/TIA, 4.9% had a mural

thrombus, 4.1% had antiphospholipid syndrome, 2.8% had

peripheral vascular disease, 2.1% had graft/stent throm-

bosis and 0.7% had cardiomyopathy/low ejection fraction

(Table 1).

Of the 145 patients on DAT or TAT, 60 (41.4%) were

on appropriate therapy and had a guideline indication,

while 85 (58.6%) patients had no clear guideline indication

for DAT or TAT. Of these patients, 41 (48.2%) already had

undergone an intervention during the analysis period, and

antiplatelet therapy was either discontinued or the patient

was transitioned to a direct oral anticoagulant (DOAC).

The remaining 44 (51.8%) patients required a pharmacist

intervention. When evaluating the 44 patients, 11 patients

were excluded (6 patients died, 3 patients transferred care,

and 2 patients transitioned to a DOAC during the data

collection period). For the remaining 33 patients, a BWH

AMS pharmacist contacted the patient’s referring provider

via email and recommended discontinuation or de-escala-

tion of antiplatelet therapy due to lack of an appropriate

indication for antiplatelet therapy documented in the EHR.

The email consisted of a summary of the patient’s past

medical history and indication for anticoagulation, his/her
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current antithrombotic therapy and the pharmacist’s rec-

ommendation to discontinue or de-escalate therapy. We

also asked providers to clarify if there is an appropriate

indication that may not have been documented in the

patient’s EHR. The pharmacist would then follow-up with

the patient’s referring provider to ensure that the anti-

platelet agent was discontinued or de-escalated, and the

patient’s medication list was updated with the current

antithrombotic therapy. If the provider chose to continue

antithrombotic therapy, despite the pharmacist’s recom-

mendation, the reason for continuation was documented in

the patient’s EHR (Fig. 2).

A total of 10 (30.3%) providers accepted the recom-

mendation, 11 (33.3%) providers rejected the recommen-

dation due to provider preference or deferring to patient’s

alternative provider outside of BWH, 8 (24.2%) providers

did not respond, and 4 (12.1%) patients had already stop-

ped taking antiplatelet therapy which had not yet been

reflected on their medication list in the EHR. The phar-

macist updated each patient’s medication list if a discrep-

ancy was identified. The major outcome occurred in 58.6%

of patients who were on concomitant anticoagulant and

antiplatelet therapy without a clear indication for DAT/

TAT. The minor outcome for CV benefit outweighing

bleeding risk was identified in 41.4% of patients (Table 2).

The results of this study allowed BWH AMS to improve

the institution’s standardized referral process and

antithrombotic stewardship program. By identifying dif-

ferent patient populations prescribed concomitant antico-

agulation and antiplatelet therapy, we adjusted the BWH

AMS referral process by including specific questions

regarding concomitant antiplatelet therapy when enrolling

patients at BWH AMS. Now, referring providers are also

asked if the patient is currently taking one or more anti-

platelet agent; and if yes, which agent it is and the indi-

cation for treatment. The AMS intake form now includes a

request for the provider to indicate when antiplatelet

therapy can be discontinued. Some patients may be referred

to BWH AMS by a provider who does not longitudinally

follow the patient (i.e., patients admitted to the emergency

department who require a referral to BWH AMS). For

these patients, we included an ‘‘unable to confirm’’ option

for providers to choose. By doing so, BWH AMS phar-

macists can then follow up with the patient and patient’s

primary provider to ensure appropriate therapy and indi-

cation is correctly documented in the patient’s EHR.

Discussion

Of the 145 patients analyzed, 60 patients had an appro-

priate guideline indication for DAT or TAT, and 85

patients had no clear documented indication for DAT or

TAT per guidelines. Of the 85 patients with no indication,

*Among the 2531 patients who were excluded, 695 patients were on low-dose aspirin (81 mg) and 92 patients were noted to be on aspirin but 
there was no dose defined in their electronic medication list.     

Patients enrolled at BWH AMS on long-term 
warfarin therapy

(n = 2677) 

Patients on DAT
(n = 143) 

Patients on TAT 
(n = 2) 

Excluded
- Not on aspirin 325 mg, P2Y12 inhibitor or 

acetylsalicylic acid/dipyridamole
(n = 2531)*

- Incomplete medical record (n = 1) 

Fig. 1 Patient enrollment
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41 patients already had an intervention to discontinue

antiplatelet therapy or transition to a DOAC completed by

another provider outside of AMS [18, 21, 23]. Transition-

ing from warfarin to a DOAC has been associated with a

lower risk of bleeding in patients on DAT or TAT in

clinical trials [17, 18, 23]. The remaining 44 patients

required a BWH AMS pharmacist intervention, who rec-

ommended either discontinuation or de-escalation of anti-

platelet therapy. Notably, 12 (34%) patients who were

considered to be on DAT (with a P2Y12 inhibitor) were

also on low-dose aspirin 81 mg, with no clear indication or

explanation to why they were on dual antiplatelet therapy.

When evaluating patients for DAT or TAT, the primary

references used were the American College of Cardiology

(ACC)/American Heart Association (AHA) guideline for

primary prevention of CVD (2019), the AHA/ACC/Heart

Rhythm Society (HRS) updated guideline on the manage-

ment of patients with AF (2019), the CHEST guideline on

antithrombotic therapy for AF (2018), the updated ACC/

AHA guidelines for the management of valvular heart

disease (2017), and the CHEST guideline on primary and

secondary prevention of CVD [5–9]. These guidelines

recommend the use of both antiplatelet and anticoagulation

therapy in secondary CVD prevention, acute anterior MI or

left ventricular thrombus (with or without stent placement),

AF (with ACS or elective PCI), valvular heart disease, and

LVAD. The recommendations for each of these conditions

may vary from one clinical guideline to another in terms of

duration of treatment (Online Resource 1), but overall, no

guideline recommends TAT for greater than 6 months.

When assessing patients for DAT, they need to be

Table 1 Baseline characteristics

Variable Patients (n = 145)

Age, years 66.3 ± 15.1

Male sex, n (%) 99 (68)

Target INR, n (%)

INR 1.5–2 5 (3.4)

INR 1.8–2.3 1 (0.7)

INR 2–2.5 15 (10.3)

INR 2–3 105 (72)

INR 2.5–3 8 (5.5)

INR 2.5–3.5 9 (6.2)

INR 3–4 2 (1.4)

Time in therapeutic range, mean (SD) 69.2 ± 19.1

Primary indication for anticoagulation, n (%)

Atrial fibrillation 47 (32.4)

Ventricular assist device 33 (22.8)

Arterial embolism 11 (7.5)

Cerebrovascular accident 8 (5.5)

Mural thrombus 7 (4.8)

Deep vein thrombosis 7 (4.8)

Antiphospholipid syndrome 6 (4.1)

Pulmonary embolism 6 (4.1)

Peripheral vascular disease 4 (2.8)

Aortic valve replacement 4 (2.8)

Mitral valve replacement 4 (2.8)

Graft/stent thrombosis 3 (2.1)

Recurrent deep vein thrombosis 3 (2.1)

Transient ischemic attack 1 (0.7)

Cardiomyopathy/low ejection fraction 1 (0.7)

Antiplatelet therapy, n (%)

Aspirin 325 mg 46 (31.7)

Clopidogrel 75 mg 93 (64.1)

Prasugrel 3 (2.1)

Ticagrelor 2 (1.4)

Acetylsalicylic acid/dipyridamole 1 (0.7)

Other medications, n (%)

Aspirin 81 mg 49 (34.0)

Fondaparinux 2 (1.4)

Enoxaparin 15 (10.4)

Herbals* 9 (6.3)

H2RAs 16 (11.1)

NSAIDs 2 (1.4)

SSRI 22 (15.3)

SNRI 5 (3.5)

Cardiovascular Indication, n (%)

Primary prevention 10 (6.9)

Secondary prevention 135 (93.1)

NSTE-ACS Medical Therapy 6 (4.1)

ACS ? PCI with stent (4–6 months) 4 (2.8)

DES 4 (2.8)

Table 1 (continued)

Variable Patients (n = 145)

ACS ? PCI with stent (6–12 months) 4 (2.8)

DES 3 (2.1)

ACS ? PCI with stent ([ 12 months) 80 (55.2)

DES 65 (44.8)

BMS 12 (82.8)

Native/mechanical valve replacement 21 (14.5)

Bioprosthetic valve replacement 9 (6.2)

Indicated for antiplatelet therapy, n (%) 28 (19.3)

Bleeding risk, n (%)

HAS-BLED\3 73 (50.3)

HAS-BLED C3 72 (49.7)

*Selected herbals included omega-3 (n = 3), niacin (n = 1), glu-

cosamine (n = 1), coenzyme Q10 (n = 1), turmeric (n = 1) and others

(n = 2) which were documented as ‘‘herbal drugs’’
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*De-escalation of therapy: two patients on TAT (warfarin + aspirin 325 mg + clopidogrel) had their regimens de-escalated to DAT as the 
provider intervened and discontinued clopidogrel or aspirin 325 mg. One patient de-escalated from full-dose aspirin 325 mg to aspirin 81 mg per 
provider’s recommendation to reduce the risk of bleeding.  

Total patients on TAT or DAT 
evaluated            
(n = 145)  

Patients with unclear      
guideline indication for 

antiplatelet therapy
(n = 85) 

Intervention made by provider 
(n = 41) 

Intervention made by BWH  
AMS pharmacist 

(n = 44)  

Intervention accepted by 
provider
(n = 10) 

Discontinued antiplatelet 
therapy 
(n = 7)  

De-escalated antiplatelet 
therapy* 
(n = 3)

Intervention not accepted by 
provider 
(n = 11) 

Provider resistance 
(n = 8) 

Deferred to PCP/cardiologist 
outside of BWH care

(n = 3) 

No response from provider 
(n = 8) 

BWH AMS pharmacist 
updated patient's medication 

list on EHR 
(n = 4) 

Excluded 
(n = 11)

- Deceased (n = 6) 
- Transferred care (n = 3) 
- Transitioned to a DOAC (n = 2) 

Patients with appropriate 
guideline indication for 

antiplatelet therapy 
(n = 60) 

Fig. 2 Intervention results

Table 2 Major and minor

outcomes
Major outcome

Percent of patients on DAT/TAT whose risk of bleeding outweighs their CV benefit, n (%) 85 (58.6)

Minor outcomes

Percent of patients on DAT/TAT whose CV benefit outweighs their risk of bleeding, n (%) 60 (41.4)

Percent of accepted BWH AMS pharmacist recommendations by providers, n (%) 10 (30.3)

Percent of patients with a documented reason for continuation of DAT or TAT since BWH

AMS pharmacist recommendation was not accepted, n (%)

11 (33.3)
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evaluated individually to ensure appropriate therapy and

duration of treatment is being met.

A limitation of this study was that this was a single-

center prospective chart review which only provided

descriptive data. Patients who were taking low-dose aspirin

81 mg were not captured as part of our inclusion criteria

due to the inconsistency of aspirin 81 mg recorded in the

medication list in the EHR. There were 787 patients who

were either on aspirin 81 mg or aspirin with no defined

dose. However, despite the exclusion of these patients from

this analysis, BWH AMS pharmacists continued to evalu-

ate these patients to provide antithrombotic stewardship.

Additionally, patients on oral anticoagulation other than

warfarin were not evaluated due to the small population of

patients in our clinic on DOACs who were on DAT or

TAT.

In this model, the AMS pharmacist worked under a

collaborate drug therapy management (CDTM) agreement

with providers allowing them to manage a patient’s drug

therapy. This agreement allowed the pharmacist to reach

out to providers to discontinue or de-escalate therapy and

update patient’s medication list. Similar interventions

could be completed by other advanced practice clinicians

such as registered nurses, physician assistants and nurse

practitioners if they work under a CDTM agreement, which

could be further adjusted to fit the needs of the institution.

Conclusion

Pharmacist involvement in the management of patients’

antithrombotic regimens facilitates optimization of patient

treatment plans and mitigates the potential risk of bleeding.

By completing this prospective study, we were able to

evaluate all updated clinical guideline recommendations on

the use of antiplatelet and anticoagulation therapy to ensure

patients at BWH AMS are being managed appropriately.

The results of this study were utilized to incorporate

proactive assessment tools of DAT or TAT into the BWH

AMS patient enrollment and referral process. The new

patient enrollment process allows AMS pharmacists to

screen all patients for antiplatelet therapy upon referral,

then as part of the annual review process, patient records

will be re-assessed for the need of concomitant antiplatelet

therapy. By implementing an efficient, sustainable, and

evidence-based system at our institution, patient care will

be standardized, leading to improved patient outcomes and

reduced risk of anticoagulant-related adverse drug events

[24].
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