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Abstract. — OBJECTIVE: Medication nonad-
herence to dual antiplatelet therapy increases
major cardiovascular events. In this study, we
investigated patients’ post-acute coronary syn-
drome (ACS) medication adherence to clopido-
grel and ticagrelor over a 12-month period. Fur-
thermore, we also examined the factors that may
affect medication adherence in this patient pop-
ulation.

PATIENTS AND METHODS: This study in-
cluded 509 patients who were scheduled for
dual antiplatelet therapy for one year following
ACS (October 2018-December 2019). A propor-
tion of days covered (PDC) method, based on
a pharmacy database system, was used to de-
termine their medication adherence. Medication
adherence was defined as > 80% PDC.

RESULTS: No difference was found between
clopidogrel and ticagrelor in terms of medi-
cation adherence (68.3% vs. 64.6%, p = 0.39).
Moreover, higher education levels (B = 3.24, Cl:
1.17-8.9, p = 0.023) and percutaneous coronary
intervention (PCI) as a revascularization option
(B =0.35, Cl: 0.17-0.71, p = 0.004) predicted med-
ication adherence independently.

CONCLUSIONS: In this research, medication
adherence was found to be similar between the
clopidogrel and ticagrelor groups. It was also
predicted by higher education levels and revas-
cularization with PCI.
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Introduction

Among patients discharged from the hospital
after experiencing acute coronary syndrome
(ACS), poor adherence to dual antiplatelet ther-
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apy (DAPT — acetylsalicylic acid and P2Y12
inhibitor) has been associated with a higher
risk of recurrent coronary events and death,
placing an additional burden on the healthcare
system!,

Medication adherence is a complex problem
influenced by many factors, including the per-
ception of disease severity and understanding of
disease burden®. The World Health Organization
(WHO)’ identified five main causes of medica-
tion nonadherence: patient, condition, therapy,
socioeconomic, and healthcare system-related
factors.

Studies' on DAPT have often determined the
duration of the treatment regimen and showed
that medication nonadherence increases major
cardiovascular events. Twice-a-day posology
and side effects such as dyspnea raised concerns
about ticagrelor adherence®. Moreover, there has
been limited research’ comparing medication
adherence among different P2Y12 inhibitors.
Therefore, in this study, we investigated the
post-ACS medication adherence of patients to
clopidogrel and ticagrelor over a 12-month peri-
od. Furthermore, we investigated the factors that
may affect medication adherence in this patient
population.

Patients and Methods

Study Population and Data Source

This study involved 509 patients who were
scheduled for a yearlong DAPT following ACS
(October 2018-December 2019). Patients under
the age of 18, those who had died in the hospital,
those who were considered for short-term DAPT,
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and those who were using prasugrel were not in-
cluded. Also, 43 patients who were switched be-
tween antiplatelet drugs (due to the development
of dyspnea or the need for oral anticoagulant
use or potent P2Y12 inhibitor) and whose med-
ications were discontinued for essential reasons
(such as bleeding or noncardiac surgery) (Figure
1) were excluded from the analysis. Informed
consent was obtained from all the study partic-
ipants. Additionally, this study complies with
the Declaration of Helsinki. The protocol was
approved by the Local Ethics Committee and the
Ministry of Health.

All the patients’ clinical variables and labo-
ratory test panels during hospitalization were
obtained from medical records. Data on demo-
graphics (age, sex, ethnicity), medical history
(ischemic heart disease, diabetes mellitus, hyper-
tension, atrial fibrillation), and current medical
treatment were also gathered from the same
source. Furthermore, we obtained information
on all medications, including clopidogrel and
ticagrelor, taken by the patients for a year from
the pharmacy database. In addition, we visited
the patients in the hospital at the end of the 12
months to assess their medication adherence with
the greatest degree of accuracy.

Definitions

Based on the pharmacy database, this study
defines drug exposure as the prescription use of
clopidogrel and ticagrelor. Medication adherence

was estimated using the proportion of days cov-
ered (PDC); PDC (%) = (number of months using
the drug/number of months of use) x 100*°. Pa-
tients with a PDC of 80% or higher were consid-
ered adherent to medications, while those below
80% were non-adherent'®!",

Statistical Analysis

All statistical tests were conducted using the
SPSS for Windows, Version 19.0 (IBM Corp.,
Armonk, NY, USA). Moreover, the normal dis-
tribution of data was assessed using the Kolm-
ogorov-Smirnov test. Continuous variables were
expressed as mean + standard deviation (SD) and
categorical variables as percentages (%). As need-
ed, categorical variable differences were com-
pared between groups using a Chi-square test,
while unpaired samples were compared using the
Student’s #-test or the Mann-Whitney U test. Fur-
thermore, independent variables of age, gender,
medication group, marital status, education level,
income level, and treatment options were deter-
mined using univariate and multivariate logistic
regression analyses. Following univariate analy-
ses, statistically significant variables were select-
ed for a multivariate logistic regression analysis
using the stepwise method. The univariate and
multivariate regression analyses’ findings were
each presented as an odds ratio (OR) with a 95%
confidence interval (CI). Significance was as-
sumed at a two-sided p-value < 0.05.

The study included 509 patients who were scheduled for DAPT for
one year following ACS between October 2018 and December 2019.

43 patients were excluded from the analysis.

-Dyspnea developed in 2 patients

-12 patients need OAC use

466 patients were included in the analysis.

-More potent P2Y12 inhibitors were needed in 3 patients

-Bleeding developed in 17 patients

l_l

Ll

-Non-cardiac surgery was performed in 9 patients

245 patients used clopidogrel

221 patients used ticagrelor

Figure 1. Flowchart of the study.
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Results

Among the 509 study participants, 245 were
in the clopidogrel group and 221 in the ticagrelor
group. Regarding age, clopidogrel patients were
older than ticagrelor patients (64.6 + 11.2 vs.
58.9 + 104, p < 0.001). There was no statistical
difference between the two groups in terms of
gender distribution. Moreover, both groups had
similar medication adherence rates (p = 0.900).
The proportion of medication-adherent patients
was also similar between the two groups, with
no statistically significant difference (68.3% vs.
64.6%, p = 0.390). Other clinical, demographic,
and laboratory parameters are given in Table L.

We also analyzed the study participants ac-
cording to medication adherence (Table II). No
difference was observed between the two groups
in terms of age, gender, marital status, occupation,
and clinical parameters such as diabetes mellitus
(DM) or hypertension. Medication-non-adherent

patients had lower education levels than medi-
cation-adherent patients (87.2% vs. 96.4%, p =
0.005). Moreover, as expected, medication-adher-
ent patients had higher income levels (48.0% vs.
41.2%, p = 0.022). Among laboratory parameters,
only low-density cholesterol (LDL-C) was signifi-
cantly lower in adherent patients. When compared
to other treatment options, percutaneous coronary
intervention (PCI) as a revascularization option
increased medication adherence (89.4% vs. 83.9%,
p =0.012). The effects of medication adherence on
clinical endpoints were also as expected: death (1%
vs. 10.3%, p < 0.001), myocardial infarction (MI)
(7.1% vs. 13.5% p = 0.025), and combined clinical
outcomes [death, MI, and stroke/transient ischemic
attack (TIA)] (9.7% vs. 21.8%, p < 0.001) were all
lower in medication-adherent patients.

Due to major differences between the study
groups, we performed multivariate logistic re-
gression analysis to identify independent pre-
dictors of medication adherence. Variables such

Table I. The demographic and clinical data of the study population.

Variables Clopidogrel (n: 245) Ticagrelor (n: 221) p-value
Age (years) 64.6+11.2 58.9+104 <0.001
Male, % (n) 73.5 (180) 79.4 (177) 0.100
Married, % (n) 90 (206) 84.7 (182) 0.120
Adherence rate (%) 81.3+29.0 81.0+271 0.900
Proportion of medication-adherent 68.3 (166) 64.6 (144) 0.390
patients, % (n)
PCI as a revascularization option, % (n) 80.2 (195) 93.7 (209) <0.001
Smoker, % (n) 43.4 (106) 66.4 (148) <0.001
Medical history, % (n)
Diabetes Mellitus 56.7 (139) 64.1 (143) 0.100
Hypertension 31.4% (77) 55.6% (124) <0.001
Hyperlipidemi 67.3% (165) 87.4% (195) <0.001
Stroke/TTIA 6.1 (15) 1.8 (4) 0.018
PAD 4.5(11) 4.5(10) 0.900
COPD 14.3 (35) 54(12) 0.001
Laboratory findings
Creatinine (mg/dl) 1.04+04 1.01 £ 1.0 0.640
Hemoglobin (g/dl) 13+£19 137+1.6 0.280
Total Cholesterol (mg/dl) 1719+ 379 176.3 +54.2 0.300
HDL-C (mg/dl) 434+95 39.1+87 0.100
LDL-C (mg/dl) 1189 +36.5 116 =44.8 0.400
Triglyceride (mg/dl) 1371+ 614 181 £ 160 <0.001
Fasting glucose, (mg/dl) 129.8 +44.4 126.9 +51.8 0.500
HbAlc (%) 6.3+0.9 63+19 0.770
Clinical endpoints, % (n)
Death 5.3 (13) 2.7 (6) 0.150
Myocardial infarction 8.6 21) 9.9 (22) 0.620
Combined clinical outcome (death, 14.7 (36) 12.6 (28) 0.500
M1, stroke/TIA), % (n)

PCI, percutaneous coronary intervention; TIA, transient ischemic attack; PAD, peripheral artery disease; COPD, chronic

obstructive pulmonary disease;
HbA1C, hemoglobin A1C; MI, myocardial infarction.

HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol;
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Table II. Baseline characteristics of medication adherent/non-adherent patients.

Medication adherent Medication non-adherent
Variables patients (n: 310) patients (n: 156) p-value
Age (years) 61.4+11.1 629+ 11.7 0.160
Male, % (n) 774 (240) 74.4 (116) 0.460
Married, % (n) 89.4 (271) 82.7(115) 0.090
Lower education level, % (n) 87.2 (267) 96.4 (134) 0.005
Lower income level, % (n) 41.2 (128) 48.0 (75) 0.022
PCI as a revascularization option, % (n) 89.4 (277) 83.9 (156) 0.012
Smoker, % (n) 46.1 (143) 43.9 (68) 0.330
Medical History, % (n)
Diabetes Mellitus 394 (122) 40.4 (63) 0.830
Hypertension 56.6 (176) 56.7 (106) 0.980
Hyperlipidemi 20.9 (65) 24.6 (46) 0.330
Stroke/TIA 4.2 (13) 3.2(6) 0.580
PAD 3.5(1D 59 (1) 0.210
COPD 9.7 (30) 10.7 (20) 0.710
Laboratory findings
Creatinine (mg/dl) 1.03+£0.92 1.04 +0.98 0.860
Hemoglobin (g/dl) 134+1.8 13317 0.690
Total Cholesterol (mg/dl) 171.3 +£45.1 179.6 +48.6 0.060
HDL-C (mg/dl) 41.6+9.3 40.7+94 0.320
LDL-C (mg/dl) 115 £ 40.6 122.6 £40.7 0.057
Triglyceride (mg/dl) 156 +112.8 162.7 +136.5 0.570
Fasting glucose (mg/dl) 1272+46.9 131.2+50.4 0.400
HbAlc (%) 6.25+13 647+16 0.140
Clinical endpoints, % (n)
Death 10.3 (16) 1(3) <0.001
Myocardial Infarction 7.1 (22) 13.5(21) 0.025
Combined clinical outcome (death, 9.7 (30) 21.8 (34) <0.001
M1, stroke/TIA), % (n)

PCI, percutaneous coronary intervention; TIA, transient ischemic attack; PAD, peripheral artery disease; COPD, chronic

obstructive pulmonary disease;
HbA1C, hemoglobin A1C; MI, myocardial infarction.

as medication group (clopidogrel/ticagrelor),
age, gender, marital status, education level, in-
come level, and treatment option were evaluated
through logistic regression analysis (Table III).
Accordingly, higher education levels (B = 3.24,
CI: 1.17-8.9, p = 0.023) and PCI as a revascular-
ization option (B = 0.35, CI: 0.17-0.71, p = 0.004)
independently predicted medication adherence.

HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol;

Discussion

In this study, we investigated patients’ post-
ACS medication adherence to clopidogrel and
ticagrelor over a 12-month period. We also ex-
amined the factors that may influence medication
adherence in this patient population. Our study’s
main results are as follows:

Table IllI. Logistic regression analysis of independent variables determining medication non-adherence.

Variable OR 95% CI p-value
Medication group (clopidogrel) 0.74 0.45-1.20 0.22
Age (> 70) 0.74 0.44-1.24 0.25
Male 1.09 0.65-1.83 0.73
Married 0.67 0.36-1.25 0.21
Lower education level 3.24 1.17-8.96 0.023
Lower income level 1.74 0.76-4.01 0.18
PCI as a revascularization option 0.35 0.17-0.71 0.004

PCI, percutaneous coronary intervention.
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Clopidogrel and ticagrelor medication adher-
ence rates were similar (81.3 + 29% vs. 81 +
27.1%, p = 0.9).

Higher education levels (B = 3.24, CI: 1.17-8.9,
p = 0.023) and PCI as a revascularization method
(B =10.35, CI: 0.17-0.71, p = 0.004) independently
predicted medication adherence.

DAPT reduces the risk of thrombotic events
and is crucial in treating ACS patients'>"?. Al-
though numerous studies”"® have shown that
antiplatelet medication nonadherence can in-
crease major cardiovascular events, the level of
adherence to these drugs has yet to be clarified.
Therefore, research determining the level of med-
ication adherence in patients using antiplatelet
drugs, as well as the factors affecting adherence,
are scarce.

One such study was conducted by Turgeon
et al'®, which centered on clopidogrel and tica-
grelor adherence among ACS patients similar
to ours; they also used a pharmacy database
to extract patient adherence rates. They found
no difference in major cardiac events between
patients using clopidogrel or ticagrelor after a
year; however, interestingly, patients were more
likely to adhere to ticagrelor (81.6% vs. 73.9%,
p < 0.001). Contrary to our methodology, how-
ever, they classified patients who switched from
clopidogrel to ticagrelor or vice versa as non-ad-
herent. Hence, it cannot be said that their study’s
main focus was on patients’ medication adher-
ence. Ma et al'7 compared the therapeutic effects
of ticagrelor and clopidogrel on patients with
acute myocardial infarction. They stated that the
effect of ticagrelor on acute myocardial infarc-
tion (AMI) patients was significantly better and
safer than clopidogrel. Moreover, in a REAL-TI-
CA study conducted by Zeymer et al'8, 22% of
patients taking ticagrelor after ACS discontin-
ued their medication early, with less than 3%
doing so due to side effects. A MINAP-GPRD
study published by Boggon et al" revealed that
statins were prescribed at a much higher rate
than clopidogrel after ACS (82-85% vs. 53-54%,
p < 0.001). Furthermore, to evaluate the DAPT
adherence of patients undergoing coronary PCI,
Czerny et al?® ran a meta-analysis and reviewed
34 studies, a few of which sought to investigate
the causes of medication nonadherence. In par-
ticular, Quadros et al?' (2011) revealed that drug
costs, lack of information, and marital status
were all essential in the cessation of P2Y12 in-
hibitors after ACS. Jura-Szoltys and Chudek??
added that a high education level was important

for medication adherence. Comparably, educa-
tion level was found to be one of the significant
determinants of medication adherence in our
study; however, since all study participants had
social health insurance, medication cost was not
considered a variable.

There has been limited research comparing
adherence to clopidogrel and ticagrelor in the
literature. As seen above, any studies that do
exist produced distinct results. In addition, these
studies were insufficient to evaluate the factors
affecting medication adherence. In this study,
while investigating the differences in adherence
between the two drugs, we also examined the fac-
tors that may cause medication non-adherence.
Our findings have similarities and differences
with other studies in terms of methodology, pa-
tient population, and treatment methods. Un-
like other research, however, patients undergoing
medically required drug discontinuation/changes
were excluded from our analysis since we aimed
to identify truly medication-adherent and non-ad-
herent patients.

As in other studies'®, side effects’ role in
drug cessation was found to be limited in our
research; death, MI, and combined clinical out-
comes (death, MI, and stroke/TIA) were likewise
observed at lower rates in medication-adherent
patients. These results corroborate previous find-
ings'!® that early cessation of P2Y12 inhibitors is
associated with an increased risk of death, hospi-
talization, and stent thrombosis.

We believe this study will add important find-
ings to the literature about medication adherence
to clopidogrel and ticagrelor. Although ticagrelor
is a more potent antiplatelet drug, it has some
concerns that it may cause medication non-adher-
ence (twice-daily posology, dyspnea side effects,
etc.). We think that these concerns will be elimi-
nated as a result of our study.

Limitations

In addition to using the pharmacy database for
maximum accuracy in medication adherence, we
made hospital visits to all patients at the end of
one year. Despite our best efforts, we were unable
to evaluate medication adherence with 100% ac-
curacy, which was the most significant limitation
of our study. Another constraint was the study
groups’ non-homogeneous ACS type, age, and
gender distributions; we, nevertheless, attempted
to overcome this by performing a multivariate
analysis.
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Conclusions

In our study, clopidogrel and ticagrelor medi-
cation adherence rates were found to be similar.
Regarding medication nonadherence, rather than
drug side effects, patient education levels and
treatment options were the decisive factors.

Conflict of Interest
The Authors declare that they have no conflict of interests.

Funding
The authors declare that no funds, grants, or other support
were received during the preparation of this manuscript.

Informed Consent
Informed consent was obtained from all individual partici-
pants included in the study.

Ethics Approval

The Internal Review Board approved the study protocol at
the Istanbul University-Cerrahpasa Ethics Committee (Pro-
tocol date and number: 06/11/2019-170576).

Availability of Data and Materials
The datasets of the current study are available upon reason-
able request.

Authors’ Contribution

All authors contributed to one or more of the following
steps; the design of the study, data acquisition, or analysis
and interpretation of data, drafting or revising the article
and final approval of the manuscript to be published.

ORCID ID

0. Dogan: 0000-0003-2279-6110

Z. Bulat: 0000-0001-8623-7962

A. Yildiz: 0000-0001-9477-0740

0. Abaci: 0000-0002-1681-4119
H.A. Barman: 0000-0001-7450-5202
0. Kiligarslan: 0000-0001-5869-5536
M.T. Yumuk: 0000-0001-5577-6912
K. Mirzayev: 0000-0001-5516-3980
C. Kocas: 0000-0002-3927-2703

References

1) Wallentin L, Becker RC, Budaj A, Cannon CP,
Emanuelsson H, Held C, Horrow J, Husted S,
James S, Katus H, Mahaffey KW, Scirica BM,
Skene A, Steg PG, Storey RF, Harrington RA;
PLATO Investigators; FreijA, Thorsén M. Ticagre-
lor versus clopidogrel in patients with acute coro-
nary syndromes. N Engl J Med 2009; 361: 1045-
1057.

7314

4)

10)

11)

12)

Osterberg L, Blaschke T. Adherence to medica-
tion. N Engl J Med 2005; 353: 487-497.

Bansilal S, Castellano JM, Garrido E, Wei HG,
Freeman A, Spettell C, Garcia-Alonso F, Lizano |,
Arnold RJG, Rajda J, Steinberg G, Fuster V. As-
sessing the impact of medication adherence on
long-term cardiovascular outcomes. J Am Coll
Cardiol 2016; 68: 789-801.

Kocas C, Abaci O, Kocas BB, Cetinkal G, Arslan
S, Yildiz A, Ersanli M. Impact of statin non-adher-
ence on in-stent restenosis following bare-metal
stent implantation. Int J Cardiol 2016; 203: 529-
531.

Ho PM, Bryson CL, Rumsfeld JS. Medication ad-
herence: its importance in cardiovascular out-
comes. Circulation 2009; 119: 3028-3035.

Arora S, Shemisa K, Vaduganathan M, Qa-
mar A, Gupta A, Garg SK, Kumbhani DJ, Mayo
H, Khalili H, Pandey A, Das SR. Premature ti-
cagrelor discontinuation in secondary preven-
tion of atherosclerotic CVD: JACC review topic
of the week. J Am Coll Cardiol 2019; 73: 2454-
2464.

Valgimigli M, Bueno H, Byrne RA, Collet JP,
Costa F, Jeppsson A, Juni P, Kastrati A, Kolh P,
Mauri L, Montalescot G, Neumann FJ, Petricev-
ic M, Roffi M, Steg PG, Windecker S, Zamorano
JL, Levine GN; ESC Scientific Document Group.
“2017 ESC focused update on dual antiplatelet
therapy in coronary artery disease developed in
collaboration with EACTS”. Eur J Cardiothorac
Surg 2018; 53: 34-78.

Hess LM, Raebel MA, Conner DA, Malone DC.
Measurement of adherence in pharmacy admin-
istrative databases: a proposal for standard defi-
nitions and preferred measures. Ann Pharmaco-
ther 2006; 40: 1280-1288.

Gonzalez-Bueno J, Sevilla-Sanchez D, Puigori-
ol-Juvanteny E., Molist-Brunet N, Codina-Jané C,
Espaulella-Panicot J. Improving medication ad-
herence and effective prescribing through a pa-
tient-centered prescription model in patients with
multimorbidity. Eur J Clin Pharmacol 2022; 78:
127-137.

Andrade SE, Kahler KH, Frech F, Chan KA.
Methods for evaluation of medication adher-
ence and persistence using automated databas-
es. Pharmacoepidemiol Drug Saf 2006; 15: 565-
574.

Choudhry NK, Glynn RJ, Avorn J, Lee JL, Bren-
nan TA, Reisman L, Toscano M, Levin R, Matlin
OS, Antman EM, Shrank WH. Untangling the re-
lationship between medication adherence and
post—myocardial infarction outcomes: medication
adherence and clinical outcomes. Am Heart J
2014; 167: 51-58.

Collet JP, Thiele H, Barbato E, Barthélémy O,
Bauersachs J, Bhatt DL, Dendale P, Doroban-
tu M, Edvardsen T, Folliguet T, Gale CP, Gi-
lard M, Jobs A, Juni P, Lambrinou E, Lewis
BS, Mehilli J, Meliga E, Merkely B, Mueller C,
Roffi M, Rutten FH, Sibbing D, Siontis GCM;



Comparison of clopidogrel vs. ticagrelor medication adherence

13)

14)

15)

16)

ESC Scientific Document Group. 2020 ESC
Guidelines for the management of acute cor-
onary syndromes in patients presenting with-
out persistent ST-segment elevation: the Task
Force for the management of acute coronary
syndromes in patients presenting without per-
sistent ST-segment elevation of the European
Society of Cardiology (ESC). Eur Heart J 2021;
42: 1289-1367.

Setoguchi S, Glynn RJ, Avorn J, Mittleman MA,
Levin R, Winkelmayer WC. Improvements in long-
term mortality after myocardial infarction and in-
creased use of cardiovascular drugs after dis-
charge: a 10-year trend analysis. J Am Coll Car-
diol 2008; 51: 1247-1254.

Airoldi F, Colombo A, Morici N, Latib A, Cosgrave
J, Buellesfeld L, Bonizzoni E, Carlino M, Gerck-
ens U, Godino C, Melzi G, Michev |, Montorfano
M, Sangiorgi GM, Qasim A, Chieffo A, Briguori C,
Grube E. Incidence and predictors of drug-eluting
stent thrombosis during and after discontinuation
of thienopyridine treatment. Circulation 2007; 116:
745-754.

Spertus JA, Kettelkamp R, Vance C, Decker C,
Jones PG, Rumsfeld JS, Messenger JC, Khanal
S, Peterson ED, Bach RG, Krumholz HM, Cohen
DJ. Prevalence, predictors, and outcomes of pre-
mature discontinuation of thienopyridine therapy
after drug-eluting stent placement: results from
the PREMIER registry. Circulation 2006; 113:
2803-2809.

Turgeon RD, Koshman SL, Youngson E, Har B,
Wilton SB, James MT, Graham MM. Association
of ticagrelor vs clopidogrel with major adverse
coronary events in patients with acute coronary

17)

18)

19)

20)

21)

22)

syndrome undergoing percutaneous coronary
intervention. JAMA Intern Med 2020; 180: 420-
428.

Ma L, Liu M, Li FL. “Comparison of therapeutic
effects of ticagrelor and clopidogrel on patients
with acute myocardial infarction and influence of
IncRNA BANCR”. Eur Rev Med Pharmacol Sci
2020; 24: 12315-123283.

Zeymer U, Cully M, Hochadel M. Adherence to
dual antiplatelet therapy with ticagrelor in patients
with acute coronary syndromes treated with per-
cutaneous coronary intervention in real life. Re-
sults of the REAL-TICA registry. Eur Heart J Car-
diovasc Pharmacother 2018; 4: 205-210.

Boggon R, van Staa TP, Timmis A, Hemingway
H, Ray KK, Begg A, Emmas C, Fox KAA. Clopi-
dogrel discontinuation after acute coronary syn-
dromes: frequency, predictors and associations
with death and myocardial infarction—a hospi-
tal registry-primary care linked cohort (MINAP—
GPRD). Eur Heart J 2011; 32: 2376-2386.

Czarny MJ, Nathan AS, Yeh RW, Mauri L. Adher-
ence to dual antiplatelet therapy after coronary
stenting: a systematic review. Clin Cardiol 2014;
37: 505-513.

Quadros AS, Welter DI, Camozzatto FO, Chaves
A, Mehta RH, Gottschall CA, Lopes RD. Identify-
ing patients at risk for premature discontinuation
of thienopyridine after coronary stent implanta-
tion. The Am J Cardiol 2011; 107: 685-689.

Jura-Szottys E, Chudek J. Epistaxis as the rea-
son for premature discontinuation of clopido-
grel after percutaneous coronary angioplasty with
stent implantation. Kardiol Pol 2011; 69: 817-823.



