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• Dual antiplatelet therapy (DAPT) with aspirin, plus a P2Y12 receptor inhibitor is the recommended treatment of choice in 
patients with acute coronary syndromes (ACS), including unstable angina, non-ST segment elevation myocardial infarction, 
and ST segment elevation myocardial infarction, and for those undergoing percutaneous coronary invention (PCI).1,2

• In real world practice, switching between P2Y12 receptor inhibitors is not uncommon. In particular, de-escalation from a 
more potent to a less potent agent is a frequent switching strategy. This includes patients prescribed ticagrelor who may 
require de-escalation to clopidogrel therapy, largely driven by costs and bleeding or non-bleeding (e.g., dyspnea) side-
effects.3–5

• Results of recently published trials on clinical outcomes associated with switching antiplatelet therapy suggest that de-
escalation to clopidogrel may reduce the risk of bleeding complications while maintaining similar effectiveness for ischemic 
events.6,7 However, large sample sizes are warranted to better define the clinical implications associated with de-escalation. 
Furthermore, information pertinent to specific switching modalities is scarce.

• We conducted a systematic review of clinical trials and observational studies to quantify the rate of efficacy and safety 
outcomes in patients who de-escalated from ticagrelor to clopidogrel therapy.

To conduct a systematic literature review to assess the rate of efficacy and safety outcomes following a switch from ticagrelor 
to clopidogrel therapy in patients with acute coronary syndrome

• A standardized review protocol was used to define the eligibility criteria for the search and screening of references using the 
PICO(TSS) framework, which outlines the population, interventions, comparators, outcomes, timing, setting, and study designs 
of interest (Table 1).

• Efficacy outcomes consisted of major adverse cardiovascular events (MACE), individual cardiovascular endpoints, and all-cause 
mortality. MACE was defined as a composite of cardiovascular events, including cardiovascular mortality, revascularization, 
recurrent ACS, myocardial infarction, stroke, or stent thrombosis. Safety outcomes included all bleeding (including all major and 
minor events) and major bleeding events.

• MEDLINE (via PubMed), Embase (via OVID) and Cochrane Central Register of Controlled Trials (via Wiley) were searched. 
Language (English), publication date (from inception), and subject (humans) limits were applied in each database.

• Conference proceedings from the American College of Cardiology, European Society of Cardiology, American Heart Association, 
and the European Heart Association congresses (2012 onwards) were also reviewed.

• Data extraction was conducted using the Digital Outcome Conversion (DOC) Data version 2.0 software platform (Doctor Evidence, 
LLC, Santa Monica, CA, USA) and its universal electronic extraction form, based on a standardized data configuration protocol. 
Each collected data point was extracted by two highly trained and proctored evidence analysts. All terms (characteristics and 
outcomes) were collected as reported in each paper and synonyms were bound before analysis using the DOC Ontology System.

• Analyses pooled groups that switched from ticagrelor to clopidogrel therapy to determine the mean rate of outcomes associated 
with de-escalation. A fixed effects model was run for each outcome of interest, if feasible, using the inverse variance method to 
apply weights to each study. Heterogeneity was assessed using the I2 statistic.

• A comparative analysis was not performed due to the lack of data reported for patients who remained on ticagrelor.
Table 1. PICO(TSS) criteria
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Figure 5. ALL-CAUSE MORTALITY

• Due to the limited data reported for patients remaining on ticagrelor therapy, a comparison with patients who de-escalated 
therapy could not be performed.

• The combining of observational and randomized studies in a single analysis poses challenges for determining the causal 
impact of de-escalation, but the inclusion of observational data may increase the generalizability of our results to real 
patient populations.

LIMITATIONS

• Results of our pooled analysis showed that cardiovascular events occurred at a rate of 2.1% for MACE, 1.4% for 
cardiovascular mortality, and 2.0% for myocardial infarction in patients following de-escalation from ticagrelor to 
clopidogrel.

• Reported cases of stroke and stent thrombosis were rare in studies.
• All-cause mortality occurred at a rate of 3.1%.
• All bleeding occurred at a rate of 3.3% and major bleeding at a rate of 1.1%.
• The benefits and risks associated with this switching modality still require more evidence from studies that directly 

compare de-escalation to clopidogrel versus continuation of treatment with ticagrelor.

CONCLUSION
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• The search in databases and relevant congresses resulted in 1340 potentially relevant references after duplicates were 
removed. 1284 records were rejected during title and abstract screening and an additional 48 based on review of the 
full text (see Figure 1 for the flow of studies through the review).

• Of nine studies meeting eligibility criteria, six studies (three randomized controlled trials and three observational studies) 
reporting data for 574 patients who de-escalated from ticagrelor to clopidogrel were included in meta-analysis.

• Results of the meta-analysis showed the rate of MACE was 2.1% (95% CI 0.9-3.3) (Figure 2). The rate of cardiovascular 
mortality was 1.4% (95% CI 0-2.9) (Figure 3) and 2.0% (95% CI 0.3-3.8) for myocardial infarction (Figure 4).

• There were zero cases of stroke reported in 252 patients and one case of stent thrombosis reported in 202 patients 
who had available data following de-escalation from ticagrelor to clopidogrel.

• The rate of all-cause mortality was 3.1% (95% CI 0.4-5.9) (Figure 5).
• Rates of bleeding events were 3.3% (95% CI 1.7-4.9) for all bleeding (major and minor) (Figure 6) and 1.1% (95% CI 

-0.3-2.5) for major bleeding (Figure 7).
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Figure 2. MACE
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Figure 3. CARDIOVASCULAR MORTALITY
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Figure 6. ALL BLEEDING 
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Figure 4. MYOCARDIAL INFARCTION 
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Figure 7. MAJOR BLEEDING
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Study design

Ticagrelor followed by switch to Clopidogrel 
Any or no comparator

• No restriction to minimum tratment duration or follow-up
• No restriction to outcome collected to certain time points

 No restriction to study setting
•  Clinical studies 

Population Acute coronary syndromes (UA / NSTEMI / STEM)

• Mortality
• Myocardial infarction
• Major adverse cardiovascular 
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