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[ Abstract] Objective To investigate the clinical outcomes of de-escalation from ticagrelor to clopidogrel in patients with acute
coronary syndrome (ACS) or those after undergoing percutaneous coronary intervention ( PCI) in the real world. Methods A total of
746 consecutive inpatients with ACS or after PCI who received combined ticagrelor and aspirin therapy in the Department of Cardiology
of Chinese PLA General Hospital from October 2013 to August 2016 and then de-escalated from ticagrelor to clopidogrel during hospi-
talization or within 1 year after discharge were recruited in this study. According to the de-escalation time, the patients were divided

into acute phase group ( <1 month, n=212) and non-acute phase group ( 1-3 months, n=262; 3-6 months, n=156; 6—12 months,
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n=116). All patients were followed up for 1 year to analyze the causes of de-escalation. The incidences of primary endpoints [ net
clinical adverse events within 1 year: a composite of all-cause death, nonfatal myocardial infarction, nonfatal stroke, target vessel
reconstruction and bleeding type 2, 3 or 5 according to the Bleeding Academic Research Consortium ( BARC) criteria| and secondary
endpoints ( cardiovascular ischemic events and BARC type 2, 3 or 5 bleeding events) were compared between the groups. SPSS statistics
26. 0 was used for data analysis. Multivariate logistic regression analysis was employed to evaluate the risk of primary endpoints and
secondary endpoints after the de-escalation at different time periods. Results The main reason for de-escalation was no serious
stenosis on coronary angiogram in the acute phase group (23.1%), and was ticagrelor unavailable in the non-acute phase group
(41.9%). The incidence rate of 1-year net clinical adverse events was slightly higher in the acute phase group than the non-acute
1-3 months group (14.6% vs 12.2% , HR=0.72, 95%CI 0. 41-1.26; P=0.252), but there was no statistical difference. The inci-
dence rate in the non-acute 1-3 months group was significantly lower than that of the 3—6 months group (12.2% vs 19.2%; HR=1.90,
95%CI 1.07-3.37; P=0.029) and that of the 6—12 months group (12.2% vs 21. 6% ; HR=1.48, 95%CI 1. 10-2.00; P=0.010).
There was no significant difference in the incidence of 1-year cardiovascular ischemic events among the groups (P=0.05). The rate of
1-year bleeding events was significantly lower in the non-acute 1-3 months group than the 6—12 months group (9.2% wvs 15.5%;
HR=1.42, 95%CI 1.01-2.00; P=0.044). Conclusion In the real world, the patients with ACS or after PCI can obtain best net
clinical benefit from de-escalation of ticagrelor to clopidogrel in an early non-acute phase (1-3 months).

[ Key words] acute coronary syndrome; ticagrelor; de-escalation; clopidogrel; percutaneous coronary intervention
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Table 1

Comparison of baseline data among different groups

Acute phase group

Non-acute phase group

Item Total (n=746) (<1 month, n=212) 1-3 months 3-6 months 6—12 months P value
(n=262) (n=156) (n=116)
Male[ n( %) | 545(73.1) 154(72.6) 187(71.4) 121(77.6) 83(71.6) 0.554
Agel years, xs] 61.3+10.4 61.9+10.3 61.2+10.6 61.3+10.6 60.3+9.7 0.612
BMI (kg/mz, Xs) 26.0+3.3 26.0+3.4 26.0+3.3 25.8+3.3 26.4+3.2 0.416
Current smoking[ n (%) ] 192(25.7) 52(24.5) 60(22.9) 48(30.8) 32(27.6)  0.316
Medical history[n (%) ]
Hypertension 466(62.5) 135(63.7) 155(59.2) 100(64.1) 76(65.5) 0.574
Diabetes mellitus 259(34.7) 89(42.0) 83(31.7) 46(29.5) 41(35.3)  0.048
Hyperlipidemia 270(36.2) 84(39.6) 103(39.3) 40(25.6) 43(37.1)  0.021
Chronic renal failure 30(4.0) 4(1.9) 11(4.2) 13(8.3) 2(1.7) 0.012
Bleeding 4(0.5) 2(0.9) 0(0.0) 1(0.6) 1(0.9) 0.311
Stroke/TIA 57(7.6) 19(9.0) 20(7.6) 10(6.4) 8(6.9) 0.813
Prior MI 128(17.2) 42(19.8) 48(18.3) 15(9.6) 23(19.8)  0.044
Prior CABG 31(4.2) 17(8.0) 11(4.2) 2(1.3) 1(0.9) 0. 002
Prior PCI 189(25.3) 61(28.8) 73(27.9) 34(21.8) 21(18.1) 0.092
CAD presentation[ n( %) ]
SCAD 103(13.8) 39(18. 4) 29(11.1) 17(10.9) 18(15.5)  0.079
UA 529(70.9) 152(71.7) 189(72.1) 105(67.3) 83(71.6) 0.739
NSTEMI 38(5.1) 8(3.8) 13(5.0) 13(8.3) 4(3.4) 0. 186
STEMI 76(10.2) 13(6.1) 31(11.8) 21(13.5) 11(9.5) 0.091
PCI 487(65.3) 104(49. 1) 181(69. 1) 114(73.1) 88(75.9)  <0.001
Biological parameter
LVEF( %, x+s) 57.4+8.7 57.4£9.6 57.4+8.2 57.2+8.0 57.6+9. 1 0.978
Hemoglobin(g/L, x+s) 137.0+17.3 137.9+17. 1 137.1x£16.7 135.8+18.2 136.7+18.2 0.710
Platelet coum(XlOg/L, X#s) 216.8+63.4 221.9+73.4 215.6x61.7 208.0+55. 4 222.2+56.5 0. 149
Creatinine( pmol/L, x+s) 87.7+62.0 86.5+66.2 88.6+68. 8 87.9+47.9 87.1+54.5 0.986
Antithrombotic treatment[ n( %) ]
Heparin 585(78.4) 138(65.1) 209(79.8) 137(87.8) 101(87.1) <0.001
Tirofiban 376(50.4) 102(48.1) 127(48.5) 84(53.8) 63(54.3) 0.516
Other medications[ n (%) ]
CCB 301(40.3) 94(44.3) 101(38.5) 61(39.1) 45(38.8) 0.578
PPI 547(73.3) 158(74.5) 191(72.9) 112(71.8) 86(74.1) 0.939
Beta-blockers 618(82.8) 178(84.0) 215(82. 1) 124(79.5) 101(87.1)  0.393
Statins 717(96.1) 197(92.9) 253(96.6) 152(97.4) 115(99.1) 0. 021
ACEI 194(26.0) 55(25.9) 65(24.8) 39(25.0) 35(30.2) 0.723
ARB 149(20.0) 40(18.9) 46(17.6) 35(22.4) 28(24.1) 0.396
Organic nitrate 633(84.9) 172(81.1) 227(86.6) 132(84.6) 102(87.9) 0.284

BMI: body mass index; TIA . transient ischemic attack; MI: myocardial infarction; CABG: coronary artery bypass grafting; PCI: percutaneous coronary

intervention; CAD; coronary artery disease; SCAD: stable coronary artery disease; UA: unstable angina; NSTEMI: non-ST segment elevation myocardial

infarction; STEMI; ST segment elevated myocardial infarction; LVEF; left ventricular ejection fraction; CCB: calcium channel blockers; PPI: proton

pump inhibitor; ACEI; angiotensin-converting enzyme inhibitors; ARB: angiotensin receptor blocker.
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Figure 1

Reasons for reduced order conversion of ticagrelor to clopidogrel in different time periods
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Table 2 Comparison of risk of clinical end points of dual antiplatelet degradation therapy between acute stage group

and non-acute stage group for 1 to 3 months

[n (%) ]

Acute phase group

Non-acute phase group

Event HR* 95% CI Adjusted P value”
(=<1 month, n=212) (1-3 months, n=262)
NACE 31(14.6) 32(12.2) 0.72 0.41-1.26 0.252
MACE 10(4.7) 10(3.8) 0.76 0.29-1.97 0. 566
BARC bleeding events(type 2, 3, 5) 22(10.4) 24(9.2) 0.73 0.39-1.38 0.333

NACE: net adverse clinical events; MACE: major adverse cardiovascular events; BARC: bleeding academic research consortium.

estimated by Cox proportional regression controlling for covariates listed in Table 1.

* Adjusted HR was

# the reference category is 1-3 months group.
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Table 3 Comparison of risk of clinical end points of dual antiplatelet descending therapy among non-acute stage groups [n (%) ]

1-3 months group

3—-6 months group(n=156)

6—12 months group (n=116)

Event Adjusted Adjusted
(n=262) n=156  HR"(95% CI) n=116  HR*(95% CI) .
P value P value
NACE 32(12.2) 30(19.2) 1.90(1.07-3.37) 0.029  25(21.6) 1.48(1.10-2.00) 0.010
MACE 10(3.8) 10(6.4) 1.87(0.73-4.80) 0.193 8(6.9) 1.39(0.86-2.27) 0. 183
BARC bleeding events(type 2, 3, 5) 24(9.2) 21(13.5) 1.70(0.88-3.26) 0.113 18(15.5) 1.42(1.01-2.00) 0.044

NACE:; net adverse clinical events; MACE ; major adverse cardiovascular events. BARC: bleeding academic research consortium. ~ Adjusted HR was

estimated by Cox proportional regression controlling for covariates listed in Table 1. *the reference category is 1-3 months group.
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treatment group within 1 year
BARC: bleeding academic research consortium;

DAPT: dual antiplatelet therapy.
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