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A B S T R A C T   

Background: P2Y12 inhibitors are an important component of dual antiplatelet therapy. Yet, their accessibility 
and affordability across countries stratified by income levels have not been studied. 
Methods: Sales data were retrieved from the IQVIA Multinational Integrated Data Analysis System for the 
description of P2Y12 inhibitors global sales. Countries were stratified into 38 high-income countries and 27 
middle-income countries. 
Results: Global sales of P2Y12 inhibitors increased from 0.80 SU per year per person in 2008 to 1.79 in 2018. 
Growth in sales of P2Y12 inhibitors was greater in middle-income countries compared to high-income countries. 
Clopidogrel had the highest sales volume in both high-income and middle-income countries from 2008 to 2018, 
while ticagrelor sales volume increased mainly in high-income countries. 
Conclusions: Despite current guideline recommendations favoring ticagrelor and prasugrel for the prevention of 
atherothrombotic complications in patients with an acute coronary syndrome, clopidogrel retained the highest 
sales volume among the P2Y12 inhibitors from 2008 to 2018.   

1. Introduction 

In combination with aspirin, P2Y12 inhibitors are an important 
component of dual antiplatelet therapy (DAPT). The 2016/2017 
American and European guidelines prefer the use of ticagrelor or pra
sugrel over clopidogrel in DAPT for the prevention of atherothrombotic 
complications in patients with an acute coronary syndrome [1,2]. A 
recent meta-analysis showed that prasugrel and ticagrelor were more 
effective than clopidogrel against stent thrombosis and cardiovascular 
death in patients with coronary artery disease [3]. To date, trends in the 
accessibility and affordability of P2Y12 inhibitors across countries with 
different income levels have not been described. 

2. Methods 

A descriptive study using aggregated pharmaceutical sales data from 
the IQVIA Multinational Integrated Data Analysis System (IQVIA- 
MIDAS) was conducted using data from 65 countries between 2008 and 
2018. The volume of medicines sold to retail and hospital pharmacies 
was captured from wholesalers in different countries and unified to 
facilitate global-level analysis. Patient-level data is not available in 
IQVIA-MIDAS; hence this study was exempted from ethics approval by 
the Institutional Review Board of the University of Hong Kong/Hospital 
Authority Hong Kong West Cluster. Countries were stratified into 38 
high-income countries and 27 middle-income countries according to the 
World Bank income classification 2018. We obtained population 

Abbreviations: CAGR, compound annual growth rate; DAPT, dual antiplatelet therapy; IQVIA-MIDAS, IQVIA Multinational Integrated Data Analysis System; SU, 
standard unit. 
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estimates from the UN World Population Prospects (2019 Report). 
Clopidogrel, ticagrelor and prasugrel are the oral P2Y12 inhibitors 
examined in this study. 

Sales volume was expressed in standard units (SU) per year per 
person, and 1 SU was defined as a single tablet, capsule or ampoule/vial 
or 5 mL oral suspension. The compound annual growth rate (CAGR =
(√

10Annual consumption (SU) in 2018
Annual consumption (SU) in 2008 − 1

)

× 100) was used to quantify 

changes in sales over time. Data were analyzed using R (version 4.0.2). 

3. Results 

Overall, global sales of P2Y12 inhibitors increased from 0.80 SU per 
year per person in 2008 to 1.79 in 2018. Growth in sales of P2Y12 in
hibitors was greater in middle-income countries (CAGR 356.93%) 
compared to high-income countries (CAGR 46.42%). Clopidogrel had 
the highest sales volume in both high-income and middle-income 
countries from 2008 to 2018 (Fig. 1). Ticagrelor sales volume 
increased mainly in high-income countries, while prasugrel remained 
low on both middle- and high-income countries. 

4. Discussion 

Ticagrelor demonstrated effectiveness in reducing mortality from 
vascular causes and myocardial infarction, albeit at a higher price (1.49 
USD per standard unit compared with 0.83 of prasugrel and 0.38 of 
clopidogrel, average price in December 2018 was calculated using 
IQVIA-MIDAS); hence uptake may have been greater in high-income 
countries. Prasugrel did not generate high sales volumes regardless of 

income levels despite effectiveness in reducing the rate of ischemic 
events although not for overall mortality [4] and a recent meta-analysis 
indicated that cardiovascular mortality was reduced with prasugrel 
compared to clopidogrel [3]. Current guidelines advise that prasugrel 
should not be used in patients with history of stroke or transient 
ischemic attack. Although ticagrelor and prasugrel are preferred op
tions, the 2016/17 guidelines [1,2] did not appear to influence global 
sales data. Bleeding risk remains a consideration in clinical manage
ment. A recent randomized controlled trial showed clopidogrel was 
associated with fewer bleeds and consequently is a favorable alternative 
to ticagrelor or prasugrel for elderly patients [5]. This may explain the 
high clopidogrel sales volume. 

5. Limitations 

Patient-level data and information on low-income countries were 
unavailable for inclusion, where further exploration is needed. 

6. Conclusion 

Despite current guideline recommendations favoring ticagrelor and 
prasugrel for the prevention of atherothrombotic complications in pa
tients with an acute coronary syndrome, clopidogrel retained the highest 
sales volume among the P2Y12 inhibitors from 2008 to 2018. 
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Fig. 1. Global trends in P2Y12 sales stratified by income level from 2008 to 2018.  
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