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ABSTRACT
Introduction. Aspirin and an oral P2Y12 inhibitor are recommended 
for one year after percutaneous coronary intervention (PCI) in patients 
with acute coronary syndromes. While ticagrelor or prasugrel, more 
potent P2Y12 inhibitors, are preferred over clopidogrel, de-escalation 
often is based on provider judgment. This study compared cardiovas-
cular outcomes and bleeding risks between patients who remained on 
ticagrelor or prasugrel (unchanged group) and those de-escalated to 
clopidogrel within 30 days of PCI.      
Methods.xThe authors analyzed data from patients admitted between 
June 2014 and December 2022 for acute coronary syndromes requiring 
PCI who received an oral P2Y12 inhibitor within 72 hours of admission. 
The primary outcome was a composite of all-cause mortality, urgent 
revascularization, stent thrombosis, stroke, and major bleeding at one 
year. Secondary outcomes included the individual components of the 
composite outcome. Statistical analyses included chi-square tests, Stu-
dent’s t-tests, or non-parametric equivalents, as appropriate.
Results. A total of 210 patients met the inclusion criteria, with 149 
remaining on unchanged P2Y12 therapy and 61 undergoing de-esca-
lation. There was no statistically significant difference in the composite 
outcome between the unchanged and de-escalated groups (n [%]: 25 
[17] vs. 6 [10]; χ² [1, N = 210] = 1.658, p = 0.198). Additionally, second-
ary outcomes, including all-cause mortality, urgent revascularization, 
stent thrombosis, stroke, and major bleeding, did not differ significantly 
between groups.  
Conclusions. A composite outcome of all-cause mortality, urgent 
revascularization, stent thrombosis, stroke, and major bleeding at one 
year was similar between patients who continued ticagrelor or prasugrel 
and those de-escalated to clopidogrel within 30 days of PCI. Larger 
studies are needed to confirm these findings and assess the optimal 
timing for therapy adjustments. 

INTRODUCTION
An oral purinergic receptor type Y subtype 12 (P2Y12) inhibitor is 

recommended in combination with aspirin for one year after percu-
taneous coronary intervention (PCI) in patients with acute coronary 
syndromes.1,2 Studies comparing the efficacy of oral P2Y12 inhibitors 
suggest that ticagrelor or prasugrel provides better outcomes than 
clopidogrel, as clopidogrel undergoes extensive first-pass metabolism, 

exhibits greater pharmacokinetic and pharmacodynamic variability, 
and provides less platelet inhibition.3-7 Despite these findings, clopido-
grel often is prescribed due to cost, adherence concerns, or an increased 
risk of bleeding.8-14

De-escalation of P2Y12 inhibitor therapy occurs when a patient ini-
tially receives ticagrelor or prasugrel after PCI and later is switched to 
clopidogrel. The timing of de-escalation requires balancing ischemic 
and hemorrhagic risks. Current expert consensus defines de-escalation 
timing as acute (<24 hours), early (1-30 days), and late (>30 days).8 
Previous trials indicate that late-phase de-escalation to clopidogrel does 
not adversely affect clinical outcomes one-year post-PCI.15-22

Studies report an in-hospital P2Y12 inhibitor de-escalation rate 
of 5-23% among patients with acute coronary syndromes undergo-
ing PCI.13,23-29 This suggests a preference for ticagrelor or prasugrel at 
initial treatment, with de-escalation occurring post-discharge once 
patient factors such as cost, adherence, or bleeding risk are identified.8-14 
However, there is limited published outcome data on in-hospital de-
escalation. One expert panel provides guidance on how to de-escalate 
P2Y12 therapy but does not specify timing,8 while two consensus 
statements classify de-escalation as potentially safe and effective but 
acknowledge limited supporting data.30,31 Various guidelines differ on 
guided versus unguided de-escalation, with some suggesting platelet 
function testing for select patients, though it is not routinely recom-
mended.31

We designed a retrospective cohort study to compare acute and ear-
ly-phase P2Y12 inhibitor de-escalation to unchanged therapy following 
PCI in patients with acute coronary syndromes.

METHODS
Study Design. This retrospective cohort study, conducted at a com-

prehensive cardiac hospital, compared cardiovascular outcomes and 
bleeding risks between patients de-escalated to clopidogrel within 30 
days of PCI and those who remained on their initial P2Y12 inhibitor 
therapy. The study was approved by the hospital’s Institutional Review 
Board (IRB) and classified as minimal risk.

Patient Selection. Patients were included if they were ≥18 years old, 
admitted to a comprehensive cardiac hospital for an acute coronary syn-
drome requiring PCI between June 2014 and December 2021, received 
an oral P2Y12 inhibitor within 72 hours of admission, and continued 
dual antiplatelet therapy (DAPT) at discharge. 

Exclusion criteria included initial P2Y12 therapy with clopidogrel; 
thrombocytopenia on admission (platelet count <50×109/L); death 
within 24 hours of admission; pre-admission DAPT or chronic antico-
agulation therapy; allergy to clopidogrel, prasugrel, ticagrelor, or aspirin; 
history of intracranial or gastrointestinal bleeding within the past year 
and planned coronary artery bypass graft within 30 days post-PCI. 

Patients in the de-escalated group received at least one dose of 
ticagrelor or prasugrel and were switched to clopidogrel within 30 days 
post-PCI. The unchanged group remained on ticagrelor or prasugrel 
throughout treatment.

Outcomes. The primary outcome was a composite of all-cause 
mortality, urgent revascularization, stent thrombosis, stroke, and major 
bleeding at one-year post-acute coronary syndrome. Secondary out-
comes included the individual components of this composite measure.

Copyright © 2025 Presnell, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial No Derivatives (by-nc-nd) License. (CC-BY-NC-ND 4.0: 
https://creativecommons.org/licenses/by-nc-nd/4.0/)



KANSAS JOURNAL of  M E D I C I N EData Collection. Collected data included:
• Patient demographics (name, age, sex, weight)
• Hospital admissions (June 2014-December 2022)
• Medical history (hypertension, diabetes, dyslipidemia,    
        smoking, myocardial infarction, prior coronary artery bypass  
        graft)
• Diagnosis codes for unstable angina, ST-elevation myocardial  
        infarction, non-ST-elevation myocardial infarction, stent  
        thrombosis, and stroke
• Baseline clinical characteristics (ejection fraction, initial 
        platelet count, allergies to P2Y12 inhibitors or aspirin, culprit 
        lesions, number of vessels treated, stent type)
• P2Y12 inhibitor therapy details (name, dose, route, frequency, 
        administration date/time, therapy changes)
• Mortality data and transfused packed red blood cells
• Major bleeding events (defined as transfusion of ≥2 units of 
       packed red blood cells within 24 hours)

Because the hospital’s standard protocol includes aspirin 81 mg with 
a P2Y12 inhibitor, aspirin administration was not specifically recorded.

Standard Hospital Procedures. During the study period, patients 
received a loading dose of prasugrel or ticagrelor once their coronary 
anatomy was confirmed, followed by maintenance therapy. No stan-
dardized protocol existed for de-escalation timing, so patients could 
have been switched to clopidogrel at any point during their admission.

Data Analysis. A power calculation was performed based on a prior 
study evaluating a composite outcome of cardiovascular death, urgent 
revascularization, stroke, and bleeding, which reported event rates of 
13.4% in patients who switched DAPT after 30 days and 26.3% in those 
who remained on unchanged DAPT.15 Assuming similar event rates, a 
sample size of 298 patients was required to achieve 80% power with an 
alpha of 0.05.

Patients were selected in reverse chronological order until the 
target sample size was met. Discrete variables were analyzed using the 
Chi-squared or Fisher’s exact test, as appropriate, while continuous 
variables were assessed using a Student’s t-test or Wilcoxon rank sum 
test, depending on data distribution. Statistical analyses were conduct-
ed using SigmaPlot 14.5®.

RESULTS
Of  the 313 patients screened, 210 met the inclusion criteria for anal-

ysis (unchanged DAPT: n = 149; de-escalated DAPT: n = 61; Figure 1). 
The study population was predominantly male (131/210, 62%) with 
a median age of 62.5 years (interquartile range [IQR]: 54-69.25). At 
presentation, 53% (112/210) of patients had a non-ST-elevation myo-
cardial infarction (NSTEMI), and 95% received ticagrelor as the initial 
P2Y12 inhibitor.

In the de-escalation group, there was a significantly higher propor-
tion of smokers (n [%]: 30 [49] vs. 50 [34]; χ2[1, N = 210] = 4.48, p = 
0.034) and patients with diabetes (n [%]: 29 [47] vs. 47 [32]; χ2[1, N 
= 210] = 4.796, p = 0.029) compared to the unchanged DAPT group. 
Additionally, the de-escalation group had a significantly longer hospi-
tal stay (median [IQR]: 3.2 [2.5-4.6] vs. 2.7 [2.1-4.1] days; p <0.023). 
No other baseline characteristics differed significantly between groups 
(Table 1).

       EVADE PCI
           continued.

Among the 61 patients in the de-escalation group, therapy de-escala-
tion occurred at a median of 1.26 days (IQR: 0.73-2.6) post-PCI.

      CLOTH MASK WITH WINDOW AS ALTERNATIVE TO  
      OPAQUE MASK
         continued.

Figure 1. Patient criteria. DAPT, dual antiplatelet therapy; CABG, coronary artery bypass 
graft; PCI, percutaneous coronary intervention, AMA, against medical advice; ACS, acute 
coronary syndrome.

In patients presenting with acute coronary syndrome and under-
going PCI, there was a composite outcome rate of 14.8%, with no 
significant difference between the de-escalated and unchanged DAPT 
groups (n [%]: 6 [9.8] vs. 25 [16.8]; χ2[1, N = 210] = 1.658, p = 0.198).

Although there was a numerical decrease in all-cause mortality (1 
[2%] vs. 13 [9%]; χ²[1, N = 210] = 3.492, p = 0.062) and major bleeding 
(1 [2%] vs. 8 [5%]; χ2[1, N = 210] = 1.468, p = 0.226) in the de-escalation 
group, these differences were not statistically significant.

Similarly, there were no significant differences between the de-esca-
lated and unchanged DAPT groups in stent thrombosis (0 [0%] vs. 1 
[1%]; χ2[1, N = 210] = 0.411, p = 0.521), urgent revascularization (4 [7%] 
vs. 11 [7%]; χ2[1, N = 210] = 0.044, p = 0.833), or stroke (0 [0%] vs. 1 
[1%]; χ2[1, N = 210] = 0.411, p = 0.521).

DISCUSSION
There was a 14.8% risk of major adverse cardiovascular events, with 

no statistically significant difference between patients receiving de-
escalated and unchanged DAPT. Compared to unchanged DAPT, the 
de-escalation group showed a trend toward lower all-cause mortality 
and major bleeding. To the authors’ knowledge, this is the first study to 
evaluate the one-year risk of major adverse cardiovascular events fol-
lowing in-hospital, acute-phase P2Y12 inhibitor therapy de-escalation 
after PCI without platelet function testing guidance.

Previous studies assessing P2Y12 inhibitor de-escalation at or after 
discharge found similar rates of major adverse cardiovascular events 
compared to no de-escalation, with most patients in these studies 
receiving prasugrel post-PCI.13,26,32,33 Our study, which primarily evalu-
ated ticagrelor as the initial antiplatelet therapy, found no difference in 
major adverse cardiovascular events. Unlike prior trials, we excluded 
patients on chronic anticoagulation or pre-admission DAPT to better 
isolate the effects of de-escalation.33 Despite differences in study popu-
lations and designs, our findings reinforce that early de-escalation to 
clopidogrel may be a safe alternative to more potent P2Y12 inhibi-
tors.13,26,32-34
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Table 1. Clinical characteristics.

Characteristic De-escalated DAPT 
N = 61

Unchanged DAPT 
N = 149

Age, mean (SD) 60 (13) 63 (11)

Sex, male 32 (52) 99 (66)

Medical history

     Hypertension 44 (72) 98 (66)

     Diabetes* 29 (47) 47 (32)

     Dyslipidemia 46 (75) 102 (69)

     Current smoker* 30 (49) 50 (34)

     History of CABG 3 (5) 8 (5)

     EF, median (IQR) 55 (45-60)
N = 39

44 (40-55)
N = 99

Presenting condition

     Unstable angina 1 (2) 1 (<1)

     NSTEMI 38 (62) 74 (50)

     STEMI 22 (36) 74 (50)

Initial antiplatelet, 
Ticagrelor* 58 (95) 142 (95)

Hospital LOS, median 
(IQR)* 3.2 (2.5-4.6) 2.7 (2.1-4.1)

In-hospital mortality 0 (0) 5 (3)

Culprit lesion

     Left main 0 (0) 8 (5)

     Left anterior descending 0 (0) 8 (5)

     Left circumflex 17 (28) 29 (19)

     Right coronary artery 23 (38) 63 (43)

     Venous graft 1 (2) 3 (2)

Number of vessels treated

     1 50 (82) 120 (81)

     2 11 (18) 25 (17)

     3 0 (0) 4 (3)

Stent type

     Drug-eluting stent 60 (98) 149 (100)
*Statistically significant p <.05
Data presented as numbers (%), unless otherwise stated.
DAPT, dual antiplatelet therapy; SD, standard deviation; CABG, coronary artery bypass 
graft; EF, ejection fraction; LOS, length of stay; IQR, interquartile range; NSTEMI, non-
ST-elevation myocardial infarction; STEMI, ST-elevation myocardial infarction.

Current guidelines recommend aspirin with a potent P2Y12 inhibi-
tor after coronary stent placement while suggesting de-escalation for 
patients at increased bleeding risk.1,2 However, the safety of de-esca-
lation in the acute early phase remains uncertain. Prior studies have 
assessed de-escalation after 30 days post-PCI and found no signifi-
cant difference in ischemic events. Our study is unique in evaluating the 
safety and efficacy of de-escalation within 30 days of stent placement, 
providing updated evidence on early de-escalation strategies in acute 
coronary syndrome patients post-PCI.13,33,34

Patients with diabetes and a history of smoking have an increased 
risk of platelet hyperreactivity and thrombotic events.35-37 Previous 
studies have found no significant difference in outcomes between de-

escalation and standard P2Y12 inhibitor therapy in diabetic patients.38,39 
Additionally, smoking may influence the pharmacokinetics and phar-
macodynamics of clopidogrel.40 In our study, 47% (29/61) of patients 
in the de-escalated group and 32% (47/149) in the unchanged group 
had diabetes, while 49% (30/61) and 34% (50/149), respectively, were 
current smokers. Notably, our study found a trend toward improved 
composite outcomes in the de-escalation group. This hypothesis-gen-
erating subgroup analysis raises questions about the influence of social 
history and comorbidities on platelet hyperreactivity post-PCI.

Limitations. Due to the retrospective nature of this study, the 
sample size was small and did not achieve the calculated power, increas-
ing the risk of a type II error. A larger sample size would be needed 
to draw more definitive conclusions. The study also is limited by the 
assumption of aspirin administration and adherence to P2Y12 inhibitor 
therapy, as compliance was not directly assessed.

Additionally, the reasons for de-escalation remain unknown, and 
data on de-escalation after hospital discharge were not collected. No 
platelet function assays were performed, as they are not guideline-
recommended.31 As a result, patients who were non-responders to 
clopidogrel could not be identified, limiting the study’s external validity.

Furthermore, outcomes for patients who were readmitted to outside 
hospitals were not captured. While some studies have used more com-
prehensive bleeding definitions, this study defined major bleeding as 
requiring transfusion of two or more units of packed red blood cells 
within 24 hours.

CONCLUSIONS 
De-escalation of P2Y12 therapy from prasugrel or ticagrelor to 

clopidogrel within 30 days of PCI did not statistically impact one-year 
outcomes of all-cause mortality, urgent revascularization, stent throm-
bosis, stroke, and major bleeding. Further randomized controlled trials 
are needed to strengthen these findings.
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