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History of Dual AntiPlatelet Therapy (DAPT) in 
patients with coronary artery disease

2017 ESC DAPT guideline 



PLATelet inhibition and patient 
Outcomes (PLATO) Trial

Wallentin et al., NEJM, 2009Primary End Point: Vascular death, myocardial infarction and stroke 



PLATelet inhibition and patient 
Outcomes (PLATO) Trial
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Current clinical guideline for DAPT in ACS

2017 ESC/EACTS DAPT guideline 

2016 ACC/AHA DAPT guideline 



Ticagrelor might not be better than 
Clopidogrel in US
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Mahaffey et al., Circulation, 2011
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Balance between thrombotic versus 
bleeding risk

D’Ascenzo et al., International Journal of Cardiology 2018

Impact of bleeding on prognosis in 
patients using ticagrelor or prasugrel



“Ticagrelor versus Clopidogrel in East Asian Patients with Acute Coronary Syndrome: 
Systematic Review and Meta-Analysis.” Cardiovascular Revascularization Medicine

Ticagrelor might not be better than 
Clopidogrel in East Asian population



Ticagrelor might not be better than 
Clopidogrel in East Asian population

• Although there have been no conclusive large-scale clinical 
trials including East Asians only, recent pharmacodynamic 
and clinical studies have suggested more insight and 
confidence for the ‘East Asian Paradox’

Jeong et al., Curr Cardiol Resp 2014



Objectives

• Compare net adverse clinical event (NACE)
between ticagrelor and clopidogrel in
patients with Acute Coronary Syndrome
through OHDSI network.



Method: Study Population

• Inclusion Criteria

– Adults (>=20 yrs) who initiated ticagrelor or 
clopidogrel due to acute coronary syndrome (ACS) 
and undertook percutaneous coronary 
intervention (PCI)

• Exclusion Criteria

– Prior history of stroke or gastrointestinal bleeding

– Use of prasugrel or opposing drug within previous 
30 days from index date
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https://github.com/chandryou/TicagrelorVsClopidogrel



Method: Outcome

Primary endpoint: Net Adverse Clinical Event (NACE)
• Composite of recurrent myocardial infarction, any 

revascularization, ischemic stroke, intracranial hemorrhage, 
or gastrointestinal bleeding

Secondary endpoint
• Ischemic Event

– Recurrent myocardial infarction
– Any revascularization (PCI + CABG)
– Ischemic stroke

• Hemorrhagic Event (major bleeding)
– Intracranial hemorrhage
– Gastrointestinal bleeding

• Overall death
• Dyspnea (Positive control)
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Method: Statistical Analysis

• Primary risk window: within one year after the 
index year

• Secondary risk window
– On-treatment
– 5-year
– With blanking period of 28 days

• Large scale propensity score matching
– 96 Negative controls
– PS stratification for sensitivity analysis

• Interaction term analysis
– Gender, old age, Black or African race, MI, PPI use, 

high aspirin maintenance dose (>=300mg)
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Method

• Data source

– The whole national health records of patients 
undertook PCI from 2007 to 2016 were converted 
into OMOP-CDM in Korea (v1.1 completed)

– IQVIA’s hospital data (v0.3 completed)

https://github.com/chandryou/TicagrelorVsClopidogrel



Result: Patient flow chart



Balance before and after PS matching
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Funnel plot for negative controls
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After matching: 1-year NACE

HR 1.01; P=0.795



1-year outcome without PS matching
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Primary analysis: 1-year outcome after 
PS matching
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1-year outcome after PS matching with 
blanking period
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Secondary analysis: On-treatment 
outcome after PS matching
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Secondary analysis: 5-year outcome 
after PS matching
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Outcome: Net-Adverse Adverse Event
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Outcome: ischemic outcome (ischemic 
stroke + MI + Revascularization)
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Outcome: Acute Myocardial Infarction
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Outcome: ischemic stroke
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Outcome: hemorrhagic outcome 
(hemorrhagic stroke + GI bleeding)

30



Outcome: Hemorrhagic stroke
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Outcome: GI bleeding
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Outcome: Dyspnea
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Interaction term analysis (NACE)

• Female and old patients might be more 
susceptible to the ticagrelor than male or 
younger patients. 
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HR p HRR p

Female 0.98 0.12 1.27 <0.01

Elderly (65years) 0.95 0.21 1.15 0.04

Acute MI 1.02 0.52 0.85 0.39

Concomitant PPI use 1 0.91 0.91 0.72

High maintenance aspirin dosage 1.01 0.65 1.04 0.72



Summary

• The risk of NACE was comparable between 
Ticagrelor and Clopidogrel during one-year 
after ACS in Korean population

• Ticagrelor use was not associated with lower 
risk of ischemic event

• Ticagrelor use was related with higher risk of 
hemorrhagic event, especially GI bleeding

• The results for primary and secondary 
outcome were mostly consistent after PS 
matching or stratification
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Evidence Explorer

• Result from IQVIA was published through R 
Shiny (Evidence Explorer)

• https://chandryou.shinyapps.io/TicagrelorVsCl
opidogrel/
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https://chandryou.shinyapps.io/TicagrelorVsClopidogrel/


Study Protocol History
• V0.1 (2018.12.11) : Initial draft

• V0.2 (2019.2.16)
– Revision of outcome definition

– More covariates were added for estimation of propensity scores

• V0.3 (2019.3.3)
– Statistical method of primary analysis was changed from 1-to-1 matching to variable ratio matching to 

avoid inferior covariate balance and bias reduction.

– Sensitivity analyses, which includes only those who start the clopidogrel or ticagrelor from 2013 to 2017, 
and outcome with narrow definition were added. 

• V1.0 (2019.5.9)
– Revision of index event for the study population from drug initiation to PCI due to ACS

– Positive control section was removed. Some negative controls, which have potential relationship with 
cardiovascular diseases or antiplatelet drug were removed. 

– Adding sensitivity analysis with 28-day blanking period to exclude duplicated coding for the outcomes

• V1.1 (2019.5.24)
– Revision of target and comparator cohort:

• Because there are databases do not have visit ID link between drug exposure and procedure, the primary inclusion 
criteria were revised to use time-based rule rather than same visit based rule. 

• Because many US patients take aspirin over-the-count, the constraint for the concomitant use of aspirin in target 
and comparator cohort was removed.
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The lessons from this study

• Validation of phenotypes

• Usage of Git as the core of the OHDSI PLE 
study

– Version control

– Issue control

• Bugs

• Enhancement

• Recruiting study partners and listening their 
comments
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Validation of phenotypes

• We cannot just believe in the accuracy of the 
phenotypes defined in ATLAS

• I reviewed the discharge note manually to 
evaluate the accuracy of the outcome 
definition
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https://github.com/OHDSI/PhenotypeLibrary/blob/master/ischemic%20stroke/extra/metadata.csv

https://github.com/OHDSI/PhenotypeLibrary/blob/master/ischemic%20stroke/extra/metadata.csv


Further development

• Should we impute death?
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