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Introduction
• Treatment guidelines for acute coronary syndrome (ACS) recommend dual antiplatelet 

therapy (DAPT) with aspirin and a P2Y12 inhibitor for at least 12 months (6–12 months 
for patients with increased bleeding risk) to reduce the risk of recurrent cardiovascular 
events and 1-year mortality.1

• Ticagrelor, a direct-acting, reversible P2Y12 inhibitor with more potent activity, 
is recommended in preference to clopidogrel as part of DAPT (class IIa 
recommendation),1 based on the PLATO trial.2

• In the PLATO trial, ticagrelor significantly reduced the primary composite end 
point of death due to vascular causes, myocardial infarction (MI), or stroke at 
12 months compared with clopidogrel (P < 0.001); there was no significant 
difference in overall PLATO major bleeding, although PLATO non-coronary artery 
bypass grafting (CABG)-related major bleeding was increased with ticagrelor 
versus clopidogrel (P = 0.03).2

• Since prescribing patterns and suboptimal adherence present methodological 
challenges for intent-to-treat observational studies, results from real-world 
studies comparing ticagrelor and clopidogrel in patients with ACS have been 
inconsistent.3,4

• The aim of this study was to compare ticagrelor with clopidogrel in an 
on-treatment population of patients with ACS.

Methods
• This retrospective, observational cohort study used the Optum™ Clinformatics™ 

Data Mart database to identify patients aged ≥18 years discharged on ticagrelor (90 
mg) or clopidogrel (75 mg and 300 mg) following hospitalization for ACS between 
January 1, 2012 and September 30, 2019.

• Patients were required to have 12 months of continuous enrollment before the 
ACS event and to have filled their index prescription within 30 days of discharge; 
those with a prescription for both ticagrelor and clopidogrel within 1 month post-
discharge were excluded.

• As a proxy for persistence with treatment, patients were censored after 
discontinuation, based on date of last fill plus a 7-day grace period for every  
30 days of supply.

• The primary end point was hospitalization for MI; the secondary end point was 
hospitalization due to major bleeding. These outcomes were evaluated from day 31 
until day 365 or end of follow-up (after treatment discontinuation, primary outcome 
event, switching P2Y12 inhibitor, or reduction of ticagrelor dose). Outcomes were 
also assessed in patient subgroups; however, the study was not powered for 
subgroup analysis.

• The index ACS event and subsequent outcome events were identified by 
International Classification of Diseases, Ninth Revision, Clinical Modification 
(ICD-9-CM) and International Classification of Diseases, Tenth Revision, Clinical 
Modification (ICD-10-CM) diagnosis codes.

• The ticagrelor and clopidogrel cohorts were balanced by propensity score matching 
(PSM) 1:3 for patient demographic and clinical characteristics.

• Event rates per 100 patient-years and relative risk reductions (RRRs) were 
calculated for the primary and secondary outcomes before and after PSM; p-values 
were calculated for post-PSM comparisons.

Results
• Of 339,387 patients with ACS, 14,110 ticagrelor- and 57,482 clopidogrel-treated 

patients met the study criteria. The post-PSM ticagrelor and clopidogrel cohorts were 
well balanced and included 13,373 and 29,656 patients, respectively (Table 1).

Table 1. Patient Demographics, Procedures, and Diagnosis Covariates 
Before and After PSM

Pre-PSM Post-PSM

Ticagrelor 
(n = 14,110)

Clopidogrel 
(n = 57,482)

Ticagrelor 
(n = 13,373)

Clopidogrel 
(n = 29,656)

Age, years, mean (SD) 66 (12) 70 (12) 66 (12) 68 (12)

Gender, n (%)

Male 9700 (68.7) 35,561 (61.9) 9045 (67.6) 19,403 (65.4)

Female 4409 (31.2) 21,908 (38.1) 4327 (32.4) 10,253 (34.6)

Procedure history, n (%)

PCI 313 (2.2) 1764 (3.1) 301 (2.3) 750 (2.5)

CABG 104 (0.7) 995 (1.7) 103 (0.8) 278 (0.9)

Comorbidities,a n (%)

Heart failure 1224 (8.7) 9907 (17.2) 1222 (9.1) 3373 (11.4)

MI 1319 (9.3) 6753 (11.7) 1287 (9.6) 3139 (10.6)

Dyslipidemia 8478 (60.1) 39,027 (67.9) 8213 (61.4) 18,977 (64.0)

PAD 1227 (8.7) 9113 (15.9) 1218 (9.1) 3320 (11.2)

Type 2 diabetes 4640 (32.9) 23,068 (40.1) 4521 (33.8) 10,825 (36.5)

TIA 259 (1.8) 1968 (3.4) 257 (1.9) 686 (2.3)

Atrial fibrillation 745 (5.3) 6300 (11.0) 745 (5.6) 2114 (7.1)

Hypertension 9042 (64.1) 42,675 (74.2) 8820 (66.0) 20,449 (69.0)

Stroke 326 (2.3) 2476 (4.3) 326 (2.4) 903 (3.0)

Chronic kidney disease 2288 (16.2) 14,018 (24.4) 2270 (17.0) 5885 (19.8)

Anemia 2669 (18.9) 16,357 (28.5) 2653 (19.8) 6835 (23.0)

Hospitalization for 
major bleeding

811 (5.7) 4727 (8.2) 790 (5.9) 1970 (6.6)

CCI score, mean (SD) 1.92 (2.44) 2.72 (2.81) 1.99 (2.47) 2.25 (2.57)

Index ACS type, n (%)

STEMI 6742 (47.8) 15,123 (26.3) 6010 (44.9) 10,747 (36.2)

NSTEMI 6863 (48.6) 35,461 (61.7) 6858 (51.3) 17,354 (58.5)

Unstable angina 450 (3.2) 6682 (11.6) 450 (3.4) 1443 (4.9)

Multiple 55 (0.4) 216 (0.4) 55 (0.4) 112 (0.4)

aComorbidities were identified by ICD-9 CM and ICD-10 CM codes.
ACS, acute coronary syndrome; CABG, coronary artery bypass grafting; CCI, Charlson’s comorbidity index; ICD-9-CM 
International Classification of Diseases, Ninth Revision, Clinical Modification; ICD-10-CM, International Classification of Diseases, 
Tenth Revision, Clinical Modification; MI, myocardial infarction; NSTEMI, non-ST-elevation myocardial infarction; PAD, peripheral 
artery disease; PCI, percutaneous coronary intervention; PSM, propensity score matching; SD, standard deviation; STEMI, ST-
elevation myocardial infarction; TIA, transient ischemic attack.

• Before PSM, the ticagrelor cohort provided 5219 and 5489 patient-years of data for 
the primary and secondary end points, respectively; corresponding values for the 
clopidogrel cohort were 26,457 and 27,560 patient-years.

• After PSM, the ticagrelor cohort had 4945 and 5202 patient-years of data for the 
primary and secondary end points, respectively, and corresponding values for the 
clopidogrel cohort were 13,895 and 14,464 patient-years.

• Hospitalization for MI was lower with ticagrelor than clopidogrel in the pre-PSM 
cohorts (Figure 1A); in the post-PSM cohorts, the difference was statistically 
significant (36.8% RRR; P < 0.0001) (Figure 1B).

Figure 1. Hospitalization for Myocardial Infarction A) Pre-PSM, 
B) Post-PSM
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• Hospitalization for major bleeding was numerically lower in the ticagrelor cohort before 
PSM (Figure 2A), but was similar in the ticagrelor and clopidogrel cohorts after PSM 
(1.1% RRR, P = 0.9214) (Figure 2B).

Figure 2. Hospitalization due to Major Bleeding A) Pre-PSM, B) Post-PSM
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• Ticagrelor was associated with significant reductions in hospitalization for MI compared 
with clopidogrel in the subgroups of patients aged ≥65 years (P = 0.0005), with PCI 
for the index ACS event (P = 0.0009), without T2D (P < 0.0001), and without chronic 
kidney disease (P = 0.0001); there were no significant differences for other subgroups 
(Figure 3).

Figure 3. Hospitalization for Myocardial Infarction in Subgroups  
(Post-PSM)
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Conclusions
• This is the first real-world on-treatment analysis to compare hospitalization  

for MI with ticagrelor and clopidogrel in a contemporary US ACS  
patient population.

• Ticagrelor significantly reduced hospitalization for MI compared to clopidogrel, 
without an increased risk of hospitalization due to major bleeding.

• These study findings underscore the importance of adherence and 
persistence with DAPT and reaffirm the superiority of ticagrelor over 
clopidogrel in patients with ACS.

• The observed superiority of ticagrelor over clopidogrel is consistent with 
previous studies (PLATO,2 SWEDEHEART3) and value-based agreements  
for ticagrelor,5 and can be used as a framework in payer and clinical  
decision making.
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