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Abbreviations 
• ACC

• ACS

• ADR

• APT

• ASA

• BHM

• CAD

• COVID

• DAT

• DAPT

• DOAC

• DVT

Mitral Valve Repair
Nonvalvular Atrial Fibrillation 
Peripheral Artery Disease 
Pulmonary Embolism 
Oral Anticoagulant 
Triple Antithrombotic Therapy 
Transcatheter Aortic Valve       
Replacement

• MVR
• NVAF
• PAD
• PE
• OAC
• TAT
• TAVR

• American College of Cardiology

• Acute Coronary Syndrome 

• Adverse Drug Reaction 

• Antiplatelet

• Aspirin 

• Baptist Hospital of Miami

• Coronary Artery Disease

• Coronavirus Disease

• Dual Antithrombotic Therapy

• Dual Antiplatelet Therapy

• Direct Oral Anticoagulant 

• Deep Vein Thrombosis 

Laura Provost, Baptist Hospital of Miami



Objectives 

Summarize the most 
recent literature 

describing optimal 
antithrombotic therapy 

management in patients 
with an indication for 
both APT and OAC 

therapies 

1
Review reported DAT / 
TAT-related ADRs at 
BHM during the year 

2019

2
Discuss the clinical 

impact of pharmacist 
interventions in 

optimizing antithrombotic 
therapy in patients at 

BHM

3

Laura Provost, Baptist Hospital of Miami



Background
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Background

• Patients requiring concomitant APT and AC therapy have ↑ risk of 
both thrombotic and bleeding events

• Major bleeding is associated with 5x ↑ risk of death after ACS 
– Addition of single APT to OAC ↑ bleed risk up to 60%
– Addition of dual APT to OAC further ↑ this risk 2-3 fold 

• Goal: Mitigate bleed risk while maintaining 
antithrombotic efficacy

Kumbhani DJ, et al. J Am Coll Cardiol. 2021;77(5):629-658. Laura Provost, Baptist Hospital of Miami

Presenter
Presentation Notes
The clinical dilemma, therapeutic challenge 



Summary of Literature 

Most recent recommendations state that TAT be used for shortest duration possible (most often 
limited to duration of hospitalization)

2013-2018
Primary Literature

[WOEST, PIONEER-AF PCI, RE-DUAL PCI, 
AUGUSTUS, ENTRUST-AF-PCI  Trials]

2018
White Paper 
(Circulation) 

2020
ACC Expert 

Consensus Decision 
Pathway

• Management of combination antithrombotic therapy is driven by:
– Patient parameters, medication factors, guideline recommendations, indication, etc.

• Evolution of Triple Antithrombotic Therapy (TAT)

Laura Provost, Baptist Hospital of Miami

Presenter
Presentation Notes
To summarize the literature as best I can… Complex – optimal regimen (using the optimal agents for the optimal amount of time) Indication == often drives duration of therapy 5 year period  several RCTs evaluated safety/efficacy of DAT vs TAT --- consistently showed significantly less major bleeding with DAT without compromising antithrombotic efficacy, as evidenced by NS differences in rates of stroke/SE between groups  DVT/PE (tx or ppx), CVA, PAD, stable ischemic heart disease , etc. 



Antithrombotic-related ADRs at BHM

Total Reported ADRs 2019 
(n=770)

Other
(n=548)

Antithrombotics
(n=222)

Single Agent  
(n=138)

Multiple Agents 
(n=84)

Antithrombotic regimens 
including multiple agents n=84

DAT or TAT Regimens 
• APT + IV AC 
• APT + OAC 
• 2 APT + OAC 
• 2 APT + IV AC

62
4

40
6

12

DAPT 16

AC + AC (Bridge therapy) 6

• Antithrombotics were #1 medication class associated with ADRs in 2019 (~29%)

• 28% of these ADRs included DAT or TAT regimens (>1 APT + IV/PO AC) 

DAT=Dual Antithrombotic Therapy; TAT=Triple Antithrombotic Therapy

>75% of ADRs were community-acquired

Laura Provost, Baptist Hospital of Miami

Presenter
Presentation Notes
62/222 = 28% (DAT/TAT regimens / antithrombotic ADRs) 



Research Purpose 

To evaluate pharmacists’ role in the 
optimization of antithrombotic therapy in 
patients with concomitant indications for 
APT and OAC agents 

Laura Provost, Baptist Hospital of Miami

Presenter
Presentation Notes
With all of this is mind 



Methods

Laura Provost, Baptist Hospital of Miami



Study Design

Single center Quality 
Improvement

Prospective January – March 
31st 2021 

Laura Provost, Baptist Hospital of Miami



Eligibility Criteria 
Hospitalized adult patients at Baptist Hospital 
receiving both an APT agent and OAC 

Antiplatelet 
Agents

Aspirin 

Clopidogrel

Prasugrel

Ticagrelor

Oral 
Anticoagulants

Apixaban 

Dabigatran 

Edoxaban 

Rivaroxaban 

Warfarin

Dual Antithrombotic Therapy 
(DAT): 1 APT + OAC

Triple Antithrombotic Therapy 
(TAT): 2 APT + OAC

Laura Provost, Baptist Hospital of Miami



Data Collection

Daily report of 
hospitalized patients 
with active order for 
>1 antithrombotic 

agent

Filtered to include 
only patients 

receiving DAT or TAT

Recommendations 
made based on 

clinical guidelines, 
indications & patient 

characteristics

Laura Provost, Baptist Hospital of Miami

Presenter
Presentation Notes
The same patients were assessed more than once if their regimen changed. However if their regimen remained the same, they were only initially assessed for appropriateness. 



Study Outcomes 

• Appropriateness of AC and APT 
regimens based on specific 
indications 

Primary

• Type of pharmacist intervention
• Intervention acceptance rate

Secondary 

Laura Provost, Baptist Hospital of Miami



Results

Laura Provost, Baptist Hospital of Miami



Baseline Demographics 
n= 239

Mean age, years (SD) 74.3 + 12.1
Gender – male, n (%) 136 (56.9)
Regimen – n (%)
• Dual Therapy
• Triple Therapy

228 (95.4)
11 (4.6)

APT Indication – n (%)
• CAD
• COVID
• CVA
• ACS
• S/p Valve surgery
• PAD
• Not documented
• 10 prev. / ↑ ASCVD risk

130 (54.4)
28 (11.7)
22 (9.2)
19 (7.9)
16 (6.7)
11 (4.6)
7 (2.9)
6 (2.5)

OAC Indication – n (%)
• Atrial Fibrillation 
• DVT/PE treatment 
• DVT/PE secondary ppx
• Other*

172 (71.9)
41 (17.2)

15 (6.3)
11 (4.6)

Antithrombotic Agents n= 239
Antiplatelet Agents
• ASA 
• Clopidogrel 
• Ticagrelor 
*11 patients were receiving 2 APT agents (TAT)

196
49

5

Oral Anticoagulants
• Apixaban 
• Rivaroxaban
• Warfarin 
• Dabigatran 

184
36
12

7

*Intracardiac thrombus, valve surgery, PAD, 
portal vein thrombosis, s/p hip/knee replacement

Laura Provost, Baptist Hospital of Miami



Primary Outcome 

100%

27%

96.5%

85%

97%

82%

0 20 40 60 80 100 120 140 160 180 200 220 240

Antithrombotic Regimens

Regimen Appropriateness

Appropriate Inappropriate

Pre-Intervention

Post-Intervention

Pre-Intervention

Post-Intervention

Overall
(n=239)

Dual 
Therapy 
(n=228)

Triple 
Therapy
(n=11)

Laura Provost, Baptist Hospital of Miami

Presenter
Presentation Notes
As for primary outcome of regimen appropriateness, this chart is organized in 3 sections; the top being overall regimen appropriateness regardless of DAT/TAT therapies, and then individual dual and triple therapy components.Triple therapy, although a very small proportion of regimens reviewed, only 27% of these regimens were appropriate at baseline, which was then adjusted to 100% after pharmacist intervention 



Secondary Outcomes

Interventions Recommended Interventions Accepted

Discontinue Agent
• APT
• OAC

19
16
3

18
15
3

Increase OAC Dose
• Apixaban 
• Rivaroxaban
• Dabigatran

14
11
2
1

11
9
2
0

Decrease OAC Dose
• Apixaban 
• Rivaroxaban

10
5
5

6
2
4

Alternative Agent Recommended 4 4

Total 47 39 (83.0%)

Pharmacist Interventions

Laura Provost, Baptist Hospital of Miami

Presenter
Presentation Notes
Overall interventions  -regardless of if dual or triple regimens Dc APT – Mostly de-escalation of triple therapy regimens, as well as identifying those cases where APT wasn’t indicated Increasing dose of inappropriately dose-reduced DOACs, most commonly Apixaban for the indication of AF without meeting criteria for dose reduction Several interventions where DOAC dose was decreased due to renal function And then a small number of regimens in which an alternative agent was recommended (either recommending one OAC over another based on bleed history or compliance, or APT de-escalation such as clopidogrel/ticagrelor to ASA) 
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Dual Antithrombotic Regimens

Interventions Rec’d / Accepted

Increase OAC 12 / 9

Decrease OAC 9 / 5

Discontinue Agent
• APT
• OAC

9 / 8
3 / 3

Alternative Agent Rec’d 3 / 3

Total* 36 / 28

78%

Intervention 
Acceptance Rate

Accepted Rejected *35 unique regimens with 36 interventions

85% Appropriate 15% Inapt

0 50 100

DAT
(n=228)

Laura Provost, Baptist Hospital of Miami

Presenter
Presentation Notes
Most common intervention was optimizing dosing of the OACsPoint out that there were 3 cases in which an OAC was completely discontinued due to pharmacist intervention .



Triple Antithrombotic Therapy

Interventions Rec’d / Accepted

Discontinue APT 7 / 7

Increase OAC 2 / 2

Decrease OAC 1 / 1

Alternative Agent Rec’d 1 / 1

Total* 11 / 11

Intervention 
Acceptance Rate

Accepted

100%

*8 unique regimens with 11 interventions

27% Appropriate 73% Inappropriate

0 50 100

TAT
(n=11)

Laura Provost, Baptist Hospital of Miami

Presenter
Presentation Notes
100% acceptance rate ASA/Plavix/Eliquis – 9ASA/Tic/Eliquis – 1ASA/Plavix/warfarin - 1



Impact of Pharmacist Intervention

82%

97%

0

50

100

Pre-Intervention Post-Intervention

Regimen Appropriateness

Appropriate Inappropriate

Intervention 
Acceptance Rate

Accepted Rejected

83%

Laura Provost, Baptist Hospital of Miami

Presenter
Presentation Notes
To summarize, pDAT and TAT regimen appropriateness was improved by 15% with pharmacist intervention, with an overall 83% acceptance rate 



Discussion 

• Dual antithrombotic therapy (APT + OAC) accounted for 
95% of all regimens reviewed

• Triple antithrombotic therapies had the greatest opportunity 
for optimization 
– 73% inappropriate pre-intervention, 100% of interventions accepted

• Type of pharmacist intervention 
– Most common: APT discontinuation
– Most clinically significant: OAC discontinuation 

Laura Provost, Baptist Hospital of Miami

Presenter
Presentation Notes
Observations from this study included … OAC discontinuation – most often for treatment of a provoked DVT/PE, in which the patient had been receiving full treatment doses well beyond the recommended duration of therapy without an indication for a prolonged treatment course 



Limitations

Short study duration (10 weeks) 

Warfarin pharmacy consult and pre-approved automatic dose 
adjustment protocol in place to facilitate OAC dose optimization 

Patients assessed for therapy optimization only once

Unable to assess long-term impact of RPh intervention on adverse 
outcomes 

Laura Provost, Baptist Hospital of Miami

Presenter
Presentation Notes
10 weeks – however significant number of regimens reviewed during that time frameMay have contributed to why most regimens were appropriate at baseline … unless regimen changed during the course of hospitalization 



Conclusion

Pharmacist intervention resulted in optimization of dual / triple 
antithrombotic therapies by 15%, with greatest impact seen with 

triple antithrombotic therapy

• Next steps: 
– Implement an automated alert that requires providers to 

acknowledge the use of triple therapy as well as intended 
duration

– Pharmacist re-education regarding indication-specific dosing 
of OACs and indicated duration of therapy

Laura Provost, Baptist Hospital of Miami

Presenter
Presentation Notes
82% to 97%Not easily organized into a standard algorithm, as patients should really be reviewed on a case-by-case basis for optimal outcomes 
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Self Assessment Question
When indicated, what is the most appropriate 
duration of triple antithrombotic therapy for 
most patients? 

A. Until hospital discharge 
B. Indefinitely 
C. 1 year 
D. Triple therapy is never appropriate 

Laura Provost, Baptist Hospital of Miami
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