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The reasons and impact of ticagrelor withdrawal in patients with coronary
artery disease
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(Department of Cardiology, Chinese PLA General Hospital, Beijing 100853, China)

[ Abstract] Objective To analyze the reasons associated with ticagrelor withdrawal and the impact on clinical outcomes
in ticagrelor-treated patients with coronary artery disease (CAD). Methods Totally 642 consecutive CAD patients treated
by ticagrelor and aspirin in the Department of Cardiology, Chinese PLA General Hospital from January 2014 to July 2015
were recruited. The incidence and the reasons of ticagrelor withdrawal were recorded and analyzed during the
hospitalization, at discharge, as well as 3-month after discharge. In the patients treated by percutaneous coronary
intervention (PCI), the occurrence of ischemic events [including major ischemic events (cardiovascular death, non-fatal
myocardial infarction, ischemic stroke, defined or probable stent thrombosis, coronary revascularization) and secondary
ischemic events (readmission of unstable angina)] and bleeding events [including Thrombolysis In Myocardial Infarction
trial (TIMI) defined major and minor bleedings] were followed up for 6 months. Results Ticagrelor withdrawal occurred
in 164 patients (25.55%), with 42 patients (25.61%) in-hospital, 7 patients(4.27%) at discharge and 115 patients (70.12%)
after discharge, respectively. The distributions of ticagrelor withdrawal were 78.05% in unstable angina, 13.41% in
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ST-elevation myocardial infarction (STEMI), 4.27% in non-STEMI, 4.27% in stable CAD, respectively. The reasons for
ticagrelor withdrawal in-hospital and at discharge were mainly attributed to ticagrelor-related dyspnea (32.65%), bleeding
(22.45%) and PCI for non-complex coronary lesions (18.37%). Drug unavailability (68.70%) and cost consideration
(16.52%) were the major reasons for ticagrelor withdrawal after discharge. Besides 10 dead patients, other patients with
ticagrelor withdrawal undertook the alteration of the antiplatelet therapy under the guidance of physicians, with 153
switched to clopidogrel on top of aspirin treatment, 1 to aspirin alone. After 6-month follow-up in PCI patients (n = 499),
compared with patients under continuous ticagrelor treatment, patients withdrawing ticagrelor had a higher risk of major
ischemic events (4.58% vs 0.82%, HR 6.62, 95%CIl 1.17-37.36, P = 0.032) and composited ischemic events (11.45% vs
4.89%, HR 2.46, and 95%Cl 1.03-5.89, P = 0.043). No significant difference was found for the risk of composited bleeding
events between these patients (16.03% vs 17.12%, HR 0.92, and 95%CI, 0.49-1.73, P = 0.795). Conclusion
third of ticagrelor treated CAD patients undertake the ticagrelor withdrawal during hospitalization, discharge and within 3

About one

months after hospitalization. Ticagrelor withdrawal in-hospital and at-discharge might be attributed mainly to
ticagrelor-related dyspnea, bleeding and non-complex lesions for PCI. Drug unavailability and cost consideration might be
the main reasons for out-hospital ticagrelor withdrawal. Ticagrelor withdrawal within 3-months in PCI treated CAD patients
might be correlated with increased risk of major and composited ischemic events.

[ Key words ] ticagrelor; antiplatelet therapy; drug withdrawal; ischemic events; bleeding events
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Table 1 Clinical basic characteristics of patients treated by ticagrelor

ltem P_atients receiving continuous PatienFs with ticagrelor withdrawal b value
ticagrelor treatment (n = 478) within 3 months (n = 164)

Male[n(%)] 347 (72.59) 116 (70.73) 0.646
Age (years, x+ts) 66.94 + 10.56 67.54 £ 9.46 0.522
Body mass index (kg/m?, X £s) 25.63 + 3.35 26.19 + 3.44 0.070
Cardiovascular risk factors[n(%)]

Current smoker 146 (30.54) 45 (27.44) 0.453

Hypertension 291 (60.88) 104 (63.41) 0.565

Diabetes mellitus 153 (32.01) 54 (32.93) 0.828

Chronic renal failure 21 (4.39) 5 (3.05) 0.451
Other medical histories[n(%)]

Prior Ml 65 (13.60) 35 (21.34) 0.18

Prior CABG 6 (1.26) 2(1.22) 1.000

Prior PCI 132 (27.61) 53 (32.32) 0.251
Final diagnosis of CAD[n(%)]

SCAD 43 (9.00) 7(4.27) 0.051

Unstable angina 325 (68.00) 128 (78.05) 0.015

Non-STEMI 35 (7.32) 7 (4.27) 0.172

STEMI 75 (15.69) 22 (13.41) 0.483
Coronary lesions features[n(%)]

Complex coronary lesions 447 (93.51) 150 (91.46) 0.516

PCI 415 (86.82) 137 (83.54) 0.296

PCI for complex coronary lesions 414 (86.61) 134 (81.71) 0.125
Types of AHA/ACC coronary lesions[n(%)]

A 31 (6.49) 14 (8.54) 0.375

B 258 (53.97) 93 (56.71) 0.544

C 189 (39.54) 57 (34.77) 0.277
Laboratory examination

LVEF (%, x+s) 57.30+8.03 57.01 + 8.09 0.700

Platelet count (x 10%/L, x+s) 224.62 + 76.57 212.73 +60.73 0.087

Creatinine (umol/L, x+s) 79.53 £ 37.25 85.30 + 55.61 0.142

HTPR[Nn(%)] 130 (27.20) 45 (27.44) 0.952

CYP2C19 LOF[n(%)] 100 (20.92) 31 (18.90) 0.580
Antithrombotic treatment in hospital[n(%)]

Aspirin 477 (99.79) 161 (98.17) 0.089

Heparin 242 (50.63) 70 (42.68) 0.079

Tirofiban 238 (49.79) 81 (49.39) 0.929
Other medication administered in hospital[n(%)]

Statins 469 (98.12) 160 (97.56) 0.908

Calcium channel blockers 183 (38.28) 75 (45.73) 0.093

Proton pump inhibitor 275 (57.53) 96 (58.54) 0.822

B-blockers 405 (84.73) 136 (82.93) 0.585

MI: myocardiac infarction; CABG: coronary artery bypass grafting; PCI: percutaneous coronary intervention; CAD: coronary artery disease;
SCAD: stable coronary artery disease; STEMI: ST segment elevated myocardial infarction; PCI: percutaneous coronary intervention; AHA:
American Heart Association; ACC: American College of Cardiology; LVEF: left ventricular ejection fraction; HTPR: high on-treatment
platelet reactivity; LOF: loss of function
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Table 2 The single factor analysis of ticagrelor withdrawal within 3 months in 164 CAD patients [n(%)]

Patients with ticagrelor withdrawal

Patients with ticagrelor withdrawal

Reason associated with ticagrelor withdrawal in-hospital and at discharge (n = 49) after discharge (n = 115) P value
Ticagrelor-related bleeding 11 (22.45) 8 (6.96) 0.005
Ticagrelor-related dyspnea 16 (32.65) 2 (1.74) < 0.001
Other side effects associated with ticagrelor” 3(6.12) 1(0.87) 0.149
PCI for non-complex coronary lesions 9 (18.37) 0 (0.00) <0.001
Surgery or CABG 4 (8.16) 1(0.87) 0.047
Death 5 (10.20) 5 (4.35) 0.281
Drug unavailability 0 (0.00) 79 (68.70) < 0.001
Cost consideration 1 (2.04) 19 (16.52) 0.009

“Other side effects associated with ticagrelor include high serum uric acid level and gastrointestinal intolerance after ticagrelor treatment.
CAD: coronary artery disease; PCI: percutaneous coronary intervention; CABG: coronary artery bypass grafting

#3 6N AR EERREEANPCIBRE IR KRE REHHE MR

Table 3 Impact of the ticagrelor withdrawal on clinical outcomes in PCI patients after 6-month follow-up [n(%)]
Evert PatienFs \{vith ticagrelor withdrawal P_atients receiving continuous HR 95%CI b value
within 3 months (n = 131) ticagrelor treatment (n =368)

Primary ischemia 6 (4.58) 3(0.82) 6.62 1.17-37.36 0.032
Secondary ischemia 9 (6.87) 15 (4.08) 1.50 0.50-4.46 0.467
Composited ischemia 15 (11.45) 18 (4.89) 2.46 1.03-5.89 0.043
TIMI major bleeding 2 (1.53) 1(0.27) 2.10 0.09-49.95 0.541
TIMI minor bleeding 19 (14.50) 62 (16.85) 0.96 0.51-1.80 0.889
Composited bleeding 21 (16.03) 63 (17.12) 0.92 0.49-1.73 0.795

PCI: percutaneous coronary intervention; TIMI: Thrombolysis In Myocardial Infarction trial
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