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Abstract

Background: The most recent guidelines (European Society of Car-
diology (ESC) and American College of Cardiology/American Heart 
Association (ACC/AHA)) all favor prasugrel/ticagrelor over clopi-
dogrel in the setting of acute coronary syndrome (ACS). We therefore 
sought to investigate which P2Y12 inhibitors were being prescribed 
in our community hospital setting upon discharge among patients un-
dergoing percutaneous coronary intervention (PCI) in the setting of 
ST-elevation myocardial infarction (STEMI).

Methods: We identified patients presenting to two Metro Detroit 
Michigan hospitals with STEMI between January 1, 2018, to De-
cember 31, 2021 using the Blue Cross Blue Shield of Michigan Car-
diovascular Consortium (BMC2) PCI registry. The primary outcome 
was the choice of P2Y12 inhibitor prescribed on day of discharge fol-
lowing hospitalization for STEMI, and baseline characteristics were 
compared including race, sex and type of insurance.

Results: A total of 366 patients presented to these two Metro Detroit 
hospitals from January 1, 2018, to December 31, 2021. Female and 
non-White patients were more likely to be discharged on clopidogrel 
than ticagrelor or prasugrel (odds ratio (OR): 1.56, confidence inter-
val (CI): 0.99 - 2.45, and OR: 1.43, CI: 0.91 - 2.25, respectively), 
however, did not reach statistical significance. Patients without pri-
vate insurance presenting with STEMI were more likely to be dis-
charged on clopidogrel (OR: 1.83, CI: 1.22 - 2.74), which did reach 
statistical significance in our cohort.

Conclusions: In this retrospective single-center study evaluating 
BMC2 registry, we demonstrate a clinically significant disparity in 
prescribing patterns based on insurance, with trends for disparity 
based on gender and ethnicity.
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Introduction

The treatment of ST-elevation myocardial infarction (STEMI) 
and specifically the use of newer generation P2Y12 inhibitors 
has evolved over the past 20 years. Prasugrel and ticagrelor 
were approved by the Food and Drug Administration (FDA) 
for the reduction of thrombotic cardiovascular events follow-
ing percutaneous intervention in 2009 and 2011, respectively. 
With the proven greater efficacy of ticagrelor and prasugrel 
compared to clopidogrel, there has been a gradual shift of pre-
scribing habits among interventional cardiologists. The most 
recent European Society of Cardiology (ESC) guidelines fa-
vor prasugrel over ticagrelor and both have greater efficacy 
compared to clopidogrel, with prasugrel receiving a class IIa 
recommendation as the preferred P2Y12 agent when feasible 
[1]. However, as with relatively all newer medications, their 
adoption has not been uniform, and in some cases, there has 
been a reluctance to prescribe these medications based on cost 
concerns or associated side effects such as intracranial bleed-
ing (prasugrel), dyspnea (ticagrelor), and bradyarrhythmias 
(ticagrelor). There are also socioeconomic factors that guide 
prescribing patterns which have been demonstrated, as well as 
patient nonadherence related to higher out-of-pocket costs for 
ticagrelor and prasugrel [2-5]. We therefore sought to investi-
gate which P2Y12 inhibitors were being prescribed in a sin-
gle center community hospital setting upon discharge among 
patients undergoing percutaneous coronary intervention (PCI) 
in the setting of acute coronary syndrome (ACS), specifically 
STEMI. Our main objective was to investigate the presence of 
any potential gender, ethnic and insurance status disparities.

Materials and Methods

Cohort selection

We identified patients presenting to the two campuses of As-
cension Providence Hospital with STEMI between January 
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1, 2018, and December 31, 2021 using the Blue Cross Blue 
Shield of Michigan Cardiovascular Consortium PCI registry, 
which is a collaborative consortium of healthcare provid-
ers dedicated to improving quality of care and outcomes for 
cardiovascular patients across the state of Michigan [6]. For 
this cohort, we investigated which P2Y12 inhibitors were pre-
scribed on discharge. The study was approved by our Institu-
tional Review Board. Ethical compliance with human/animal 
study is not applicable.

Outcomes

The primary outcome was the choice of P2Y12 inhibitor pre-
scribed on day of discharge following index hospitalization 
for STEMI. We examined patients being discharged on clopi-
dogrel versus the more potent P2Y12 inhibitors prasugrel and 
ticagrelor, comparing demographic characteristics including 
gender, race (Caucasian versus non-Caucasian), and type of 
insurance (commercial vs. CMS). We also looked at baseline 
characteristics such as age, weight, comorbidities, as well as if 
the patients were on oral anticoagulants which could affect the 
decision on which of the P2Y12 inhibitors was prescribed as 
well as duration of therapy.

Statistical analysis

We compared baseline characteristics of age, sex, race, health 
insurance, weight, comorbidities, and current prescription for 
oral anticoagulation using analysis of variance for continuous 
variables and Chi-square test for categorical variables. We 
used logistic regression to assess the association between sex, 
race, and type of insurance among patients receiving clopidog-
rel versus prasugrel or ticagrelor.

Results

A total of 366 patients were admitted between January 1, 2018, 
and December 31, 2021, with STEMI fulfilled inclusion cri-
teria, and demographic characteristics are outlined in Table 
1. Among those patients, 243 (66.4%) were Caucasian, 256 
(70%) were male, and 288 (78.7%) had private insurance. Two 
hundred forty-nine (68%) patients had hypertension, and 205 
(56%) had dyslipidemia. The mean age in patients receiving 
clopidogrel was higher than that of ticagrelor or prasugrel (65 
± 12.5 versus 60 ± 12 and 54 ± 9.9, respectively). No patients 
above the age of 75 received prasugrel, and only 13 patients 
above the age of 75 received ticagrelor. The average body 
mass index (BMI) among the patients receiving clopidogrel, 
ticagrelor and prasugrel was 30 ± 6.2 vs. 28 ± 5.4 vs. 29 ± 5.2 
kg/m2, respectively. Only 18 (4.9%) patients were under 60 
kg and 11 of those patients received clopidogrel, six received 
ticagrelor, and one was prescribed prasugrel. Thirty-six (9.8%) 
patients were taking oral anticoagulants, and 30 of those pa-
tients were prescribed clopidogrel compared to ticagrelor and 
prasugrel (Table 1).

On discharge, patients were more likely to be prescribed 
clopidogrel, 188 (51.4%) versus ticagrelor 125 (34.1%) or 
prasugrel 53 (14.5%). To assess the primary outcome of the 
study, the ticagrelor and prasugrel groups were combined as 
the guidelines do not give preference to one of these more po-
tent P2Y12 inhibitors (Table 2) at the time of our publication. 
This was also done to improve the power of the study.

Female patients presenting with STEMI were more likely 
to be discharged on clopidogrel than ticagrelor or prasugrel 
(odds ratio (OR): 1.56, confidence interval (CI): 0.99 - 2.45), 
a difference that almost reached statistical significance. Non-
White patients were also more likely to be discharged on clopi-
dogrel than ticagrelor or prasugrel (OR: 1.43, CI: 0.91 - 2.25), 
however, this did not reach statistical significance. Patients 
without private insurance presenting with STEMI were more 
likely to be discharged on clopidogrel (OR: 1.83, CI: 1.22 - 
2.74), and this was statistically significant (Fig. 1).

Discussion

In the 2016 American College of Cardiology/American Heart 
Association (ACC/AHA) guideline-focused update on man-
agement of STEMI, a class IIa recommendation was given to 
the use of ticagrelor in preference to clopidogrel for mainte-
nance P2Y12 inhibitor therapy in the setting of ACS treated 
with a drug-eluting stent, as well as prasugrel in preference 
to clopidogrel if the patient does not have high risk of bleed-
ing complications or history of stroke/transient ischemic attack 
(TIA) [7]. These recommendations were based on the PLATO 
[7] and TRITON-TIMI 38 [8] clinical trials which showed sig-
nificantly fewer ischemic complications and in-stent thrombo-
sis, but a higher likelihood of bleeding with the newer, more 
potent P2Y12 inhibitors. Subsequent to the completion of our 
study, the updated 2023 ESC Guidelines for the Management 
of ACS were published and gave preference to prasugrel over 
ticagrelor (IIa) [1].

Using the Blue Cross Blue Shield of Michigan Cardio-
vascular Consortium PCI registry, patients presenting with 
STEMI were more likely to be discharged on clopidogrel and 
aspirin than the more potent P2Y12 inhibitors, prasugrel and 
ticagrelor. Furthermore, we found that patients without private 
insurance are also more likely overall to receive clopidogrel 
over the more potent P2Y12 inhibitors. There were strong 
trends, albeit not statistically significant for women and non-
Caucasian to receive clopidogrel preferentially.

Because this is an observational study, it is difficult to dis-
cern prescriber rationale when deciding among P2Y12 agents. 
One possible hypothesis is the perceived lack of coverage or 
out of pocket expense reducing rates of adherence. The newer 
agents prasugrel and ticagrelor have historically had higher 
prices, especially in the context of Medicare. If patients were 
prescribed these newer generation medications but failed to 
take them due to insurance/cost restrictions, the risk of in-stent 
thrombosis would be higher leading to poor patient outcomes. 
Interestingly, the Affordability and Real-World Antiplatelet 
Treatment Effectiveness after Myocardial Infarction Study 
found a slight improvement in patient-reported medication ad-



Articles © The authors   |   Journal compilation © Cardiol Res and Elmer Press Inc™   |   www.cardiologyres.org 131

Nicholson et al Cardiol Res. 2024;15(3):129-133

Table 1.  Baseline Characteristics of Patients Presenting With STEMI (From January 1, 2018 to December 31, 2021 in Our Cohort)

Baseline Clopidogrel (n = 188) Ticagrelor (n = 125) Prasugrel (n = 53)
Age (mean) 65 (± 12.5) 60 (± 12.0) 54 (± 9.9)
Age ≥ 75 49 (26.1%) 13 (10.4%) 0 (0%)
Female sex 65 (34.6%) 34 (27.2%) 11 (20.8%)
Male sex 123 (65.4%) 91 (72.8%) 42 (79.2%)
Race
  White 118 (62.8%) 88 (70.4%) 37 (69.8%)
  AA 54 (28.7%) 28 (22.4%) 12 (22.6%)
  Asian 6 (3.2%) 4 (3.2%) 2 (3.8%)
  Hispanic 5 (2.7%) 2 (1.6%) 0 (0%)
Health insurance
  Medicare 72 (38.3%) 35 (28.0%) 4 (7.5%)
  Medicaid 19 (10.1%) 9 (7.2%) 5 (9.4%)
  Private 142 (75.5%) 99 (79.2%) 47 (88.7%)
  No insurance 5 (2.7%) 1 (0.8%) 0 (0%)
BMI 30 (± 6.3) 28 (± 5.4) 29 (± 5.2)
Weight < 60 kg 11 (5.9%) 6 (4.8%) 1 (1.9%)
Current/recent smoker 59 (31.4%) 34 (27.2%) 18 (34.0%)
Hypertension 133 (70.7%) 89 (71.2%) 27 (50.9%)
Diabetes 53 (28.2%) 39 (31.2%) 13 (24.5%)
ESRD on HD 1 (0.5%) 1 (0.8%) 1 (1.9%)
Dyslipidemia 108 (57.4%) 74 (59.2%) 23 (43.4%)
Stroke/TIA 19 (10.1%) 12 (9.6%) 0 (0%)
PVD 7 (3.7%) 7 (5.6%) 0 (0%)
Chronic lung disease 16 (8.5%) 11 (8.8%) 3 (5.7%)
Apixaban 21 (11.2%) 3 (2.4%) 2 (3.8%)
Rivaroxaban 5 (2.7%) 1 (0.8%) 0 (0%)
Dabigatran 0 (0%) 0 (0%) 0 (0%)
Warfarin 4 (2.1%) 0 (0%) 0 (0%)

Quantitative values have measure of central tendency and dispersion in parenthesis, and qualitative values have number and percentage of the total 
in parenthesis. STEMI: ST-elevation myocardial infarction; AA: African Americans; BMI: body mass index; TIA: transient ischemic attack; ESRD: end-
stage renal disease; HD: hemodialysis; PVD: peripheral vascular disease.

Table 2.  Percentage of Patients Being Prescribed Clopidogrel and Ticagrelor or Prasugrel at Discharge Following Admission for 
STEMI

Clopidogrel Ticagrelor or prasugrel CI, P value
Race
  White 48.6% 51.4% 0.91 - 2.25, 0.115
  Non-White 57.5% 42.5%
Sex
  Male 48.0% 52.0% 0.99 - 2.46, 0.053
  Female 59.1% 40.9%
Insurance
  Private insurance 49.3% 50.7% 1.22 - 2.74, 0.003
  Non-private insurance 64.0% 36.0%

STEMI: ST-elevation myocardial infarction; CI: confidence interval.
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herence with P2Y12 agents given to patients following ACS 
once barriers to copayment were removed, however, no differ-
ence was found in clinical outcomes [9]. Therefore, a potential 
strategy to eliminate disparities given to patients without pri-
vate insurance could be medication vouchers or normalization 
of patient co-pays.

There is an abundance of data indicating gender and racial 
disparities. Ya’qoub et al [10] showed that minority and female 
demographics are less likely to receive life-saving therapy such 
as revascularization and mechanical support in the setting of 
STEMI and cardiogenic shock and have increased odds of in-
hospital mortality, compared to their Caucasian male counter-
parts. Harjai et al [11] looked at female patients with impaired 
left ventricular (LV) systolic function and found that females 
were less likely to receive optimal medical therapy compared 
to their male counterparts. Cram et al [12] reviewed patients 
admitted with acute myocardial infarction and found that Black 
patients were less likely to receive revascularization than White 
or Hispanic patients, and this was not explained by lack of in-
surance coverage [1]. Although not statistically significant, we 
observed a trend that female and non-White patients were more 
frequently discharged on clopidogrel. Another aspect is the no-
tion of genetic polymorphisms among African Americans and 
P2Y12 tailoring. TAILOR-PCI did not achieve significance 
when implementing a genotype-guided strategy for P2Y12 
inhibitor choice but had an extremely low African American 
demographic (about 2%) [13]. This study is balanced out by 
the IGNITE trial, which did achieve significance when imple-
menting a genotype-guided approach to P2Y12 therapy and 
had higher recruitment of the African-American demographic 
(about 16%) [14]. Due to the current equipoise surrounding the 
clinical utility of these assays and clinical outcomes, our hospi-
tal does not use genetic testing to guide P2Y12 therapy.

There are several limitations to our study. First, because 
of the observational nature, it is inherently more prone to bi-
ases and confounders. Also, only one hospital system on two 
separate campuses in the Metro Detroit area were involved in 
the study, and there may be a limited number of operators who 
have a preference for a specific P2Y12 inhibitor. Because the 
data were deidentified, we were unable to screen for opera-

tors with such preference. Another limitation of the study was 
many patients had multiple insurances, private and non-pri-
vate. An example would be a Medicare-insured patient with 
private secondary co-insurance. These patients were placed in 
the private insurance pool; however, we could not tease apart 
which insurance was used in securing prescription drug cover-
age in this cohort. And due to a lack of follow-up, we were 
unable to ascertain if patients prescribed a specific P2Y12 in-
hibitor remained on said therapy. We also did not perform sub-
group analysis based on age, which would have been useful 
especially in the setting of decision to prescribe more potent 
P2Y12 inhibitors in the setting of higher HAS-BLED scores.

Conclusions

In this retrospective single-center study evaluating Blue Cross 
Blue Shield PCI Registry Data, we demonstrate a clinically 
significant disparity in prescribing patterns based on insur-
ance, gender, and ethnicity. While our data are limited based 
on the retrospective nature and small sample size of our study, 
we believe it promotes useful dialogue and warrants further 
research into an important, under-researched area in the are-
na of cardiovascular outcomes. While previous data assessed 
prescribing patterns for P2Y12 antagonists, they evaluated pa-
tients prior to the updated 2016 ACC/AHA guideline-focused 
update on management of STEMI. Our data set begins 2 years 
subsequent to this guideline update, indicating that disparities 
and barriers persist despite the best available evidence.
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Figure 1. Odds ratio of being discharged on clopidogrel following STEMI. Numbers represented next to the group are odds ratio 
(confidence interval). STEMI: ST-elevation myocardial infarction; CI: confidence interval.
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