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Clinical study of ticagrelor and clopidogrel combined with nicorandil respectively in

elderly patients with angina pectoris after percutaneous coronary intervention for
coronary heart disease
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Abstract: Objective To compare the efficacy and safety of ticagrelor combined with nicorandil versus clopidogrel
combined with nicorandil in elderly coronary heart disease ( CHD) patients experiencing angina pectoris following
percutaneous coronary intervention ( PCI). Methods Patients with post — PCI angina admitted to our hospital were
divided into treatment group and control group based on treatment protocols. The control group received clopidogrel
bisulfate tablets (75 mg, ¢d), and nicotardil tablets (5 mg, #id) based on standard post — PCI therapy including
aspirin enteric — coated tablets (100 mg, gd) , atorvastatin calcium tablets (20 mg, ¢d). The treatment group received
ticagrelor tablets (90 mg, bid) , and nicotardil tablets (5 mg, #id) based on the same standard post — PCI therapy.
Both groups underwent continuous treatment for 24 weeks. Sublingual nitroglycerin tablets were allowed for acute angina
attacks. Primary outcomes included therapeutic efficacy, cardiac function indices, lipid profiles, lipoprotein —
associated phospholipase A2 (Lp — PLA2) levels, antiplatelet reactivity and coagulation parameters, Seattle angina
questionnaire (SAQ) scores, and incidence of major adverse cardiovascular events (MACE) were compared between
the two groups. Results A total of 123 patients were enrolled with 59 patients in treatment group and 64 patients in
control group. After treatment, the overall response rates in treatment group and control group were 91. 53% (54 cases
/59 cases) and 78. 12% (50 cases/64 cases), respectively. Left ventricular end — diastolic diameter (LVEDD) in
treatment group and control group were (44.76 +4.23) mm and (46.63 £4.13) mm, respectively; left ventricular
end - systolic diameter ( LVESD) were (30.16 +4.22) and (32.57 £5.13) mm, respectively; left ventricular
ejection fraction (LVEF) were (61.49 £6.24 )% and (58.49 +6.13)% , respectively; cardiac index ( Cl) were
(2.80 £0.29) and (2.67+0.27) L - min~' + m™*, respectively; triglycerides (TG) were (1.70 +0.21) and
(1.82+0.35) mmol - L', respectively; total cholesterol (TC) were (5.12 £0.56) and (5.41 +0.60) mmol - L',
respectively ; low — density lipoprotein cholesterol (LDL - C) were (3.28 +0.64) and (3.57 +0.58) mmol - L ™",
respectively; high — density lipoprotein cholesterol (HDL - C) were (2.74 +0.54) and (2.53 +0.51) mmol - L™,
respectively; Lp — PLA2 were (231.63 +32.47) and (244.89 +35.62) ng - mL™', respectively. Regarding
antiplatelet and coagulation parameters, the arachidonic acid inhibition rate (AA —IR) in treatment group and control
group were (81.26 +£15.11)% and (74.52 £15.13) % , respectively; adenosine diphosphate inhibition rate ( ADP —
IR) were (78.56 +15.96)% and (70.95 + 14.57 )% , respectively; lower maximum platelet aggregation rate
(MPAR) were (26.78 £4.82)% and (28.52 £4.18) % , respectively; coagulation rate (CR) were (18.04 £2.04)
and (19.28 £2.71) sig - min "', respectively; SAQ scores were significantly higher in the treatment group across all
dimensions ; angina stability were (82.80 +£9.10) and (78.53 +8.91) points, respectively; attack frequency were
(80.17 £12.24) and (75.63 £10.22) points, respectively; physical activity limitation were (82.10 +10.26) and
(77.77 £9.99) points, respectively; disease awareness were (74.49 + 11.25) and (69.13 £ 10.96) points,
respectively; and satisfaction were (83.41 £10.35) and (78.56 £11.49) points, respectively; the difference of the
above indexes were all statistically significant (all P <0.05). The total incidence rates of MACE in treatment group
and control group were 6. 78% (4 cases/59 cases) and 20.31% (13 cases /64 cases) , respectively, with statistically
significant difference (P < 0.05). Conclusion Compared with clopidogrel combined with nicorandil, ticagrelor
combined with nicorandil exhibits superior efficacy in treating angina pectoris after CHD — PCI in elderly patients, with
significant improvements in cardiac function and angina symptoms, as well as favorable safety profiles.
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Table 1 Comparison of general data between the two groups

Item Treatment(n =59 ) Control (n =64)
Gender ( male/female) 31/28 37/27
Age(year,x £5) 67.20 £3.70  67.77 £3. 86
Body mass index(kg - m ™% ,% +5) 23.35+2.44  23.68 £2.45
PCI to enrollment time (months, x £s) 15.19 £2. 08 14.84 £2.25
f:i;}::litl;ei :)ngina recurrence course 4.83+1.54 458 +1.31
Angina duration(min, x +s) 12.05 £3.04  11.56 £2.95
Anginaiallack frequency ( times/ 5.15+1. 16 55041 14
week, x £5)
Vascular branch count ( number of
branches)
1 25(42.37) 28(43.75)
2 21(35.59) 24(37.50)
3 13(22.03) 12(18.75)
Merge underlying conditions
Hyperlipidemia (n, % ) 28(47.46) 30(46.88)
Diabetes mellitus 17(28.81) 21(32.81)
Hypertension complicating 29(49.15) 25(39.06)
Stent diameter( mm) 3.21 £0.47 2.99 +0. 61
Total stent length( mm) 38.68 £7.82  40.45+7.07

PCI; Percut aneous coronary intervention; Control group : Oral administration
of clopidogrel and nicorandil; Treatment group: Oral administration of

ticagrelor and nicorandil.

Table 2 Comparison of cardiac function indicators between two groups(x +s)

Control (n =64)

Treatment(n =59)

Item
Before treatment

After treatment

Before treatment After treatment

LVEDD(mm) 55.72 £5.16 46.63 +4. 13" 54.86 £5.31 44.76 4,23 **
LVESD(mm) 46.77 +4. 82 32.57 513" 45.71 +£5.31 30.16 £4.22**
LVEF(% ) 46.13 +4.77 58.49 +6. 13" 45.87 +5.25 61.49 £6.24**
CI(L - min~™" - m~?) 2.40 +0.29 2.67 £0.27 " 2.34 +0.35 2.80£0.29 %

Dose and n refer to Tablel ; LVEDD :Left ventricular end — diastolic diameter; LVESD :Left ventricular end — systolic diameter; LVEF ; Left ventricular ejection

fraction ; CI; Cardiac index ; Compared with before treatment in the same group,

* P <0.05; Compared with the control group at the same time, *P <0. 05.
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Table 3 Comparison of levels of blood lipids and lipoprotein — associated phospholipase A2(Lp — PLA2) between two groups(x +s)

Control (n =64) Treatment(n =59)
Item
Before treatment After treatment Before treatment After treatment

TG(mmol - L") 3.90 0. 76 1.82£0.35" 3.85+0.73 1.70 £0.21**
TC(mmol + L=1) 7.18 £0. 82 5.41 £0.60* 7.32+0.78 5.12 £0.56**
LDL - C(mmol - L7") 5.79 £1.21 3.57+0.58* 5.73£1.12 3.28 £0.64**
HDL - C(mmol - L™1) 0.47 £0. 12 2.53£0.51" 0.50 0. 10 2.74 £0.54 **
Lp —PLA2(ng - mL~") 372.56 +43.29 244.89 £35.62* 384.73 £40. 51 231.63 £32.47**

TG : Triglyceride ; TC ;: Total cholesterol ; LDL — C: Low — density lipoprotein cholesterol ; HDL — C; High — density lipoprotein cholesterol; Compared with before

treatment in the same group, * P <0.05; Compared with the control group at the same time, *P <0. 05.

R4 2 HBFEGM/ DRGSOV EFIEE ML AL (x £ 5)

Table 4 Comparison of antiplatelet drug reactivity and blood coagulation rate between two groups(x +s)

Control(n =64) Treatment(n =59)
Ttem
Before treatment After treatment Before treatment After treatment
AA -TR(%) 69.54 +£14.23 74.52 £15.13 " 69.78 £14. 19 81.26 +15. 11 **
ADP -1R( % ) 61.58 £13.42 70.95 £14.57 " 62.71 £14.03 78.56 +£15.96 **
MPAR (% ) 57.71 £8.21 28.52 4. 18" 56.79 £7.82 26.78 +4.82*#
CR(sig - min™") 20.69 +£2.52 19.28 +2.71°*% 20.75 £2.54 18.04 +2.04 **

AA IR Arachidonic acid inhibition rate; ADP IR: Adenosine diphosphate inhibition rate; MPAR: Maximum platelet aggregation rate; CR: Clotting rate;

Compared with before treatment in the same group, * P <0.05; Compared with the control group at the same time, *P <0. 05.

RS 2 HBHFH M AP IIEIEIR L (2 £ 5)

Table 5 Comparison of serum oxidative stress and inflammatory indices between two groups(x £s)

Control(n =64) Treatment(n =59)
Item
Before treatment After treatment Before treatment After treatment
MDA ( mmol - L™1) 8.75+1.49 5.98+1.12* 8.92 +1.53 5.42+£1.03 "%
sCD40L(ng - mL.™") 7.84 +1.41 2.96+0.71"* 7.91 +1.56 2.62 £0. 66 **
MPO(pg - mL™") 6.83 +£0.95 4.15+£0.61° 6.56 +1.02 3.92 0. 54 *#
Hey(pg - mL™h) 14.78 £1.53 8.07+1.21* 14.65 £1.58 7.54 £1.05*"

MDA ; Malondialdehyde ; sSCD40L; Soluble cluster of differentiation 40 ligand ; MPO ; Myeloperoxidase ; Hey : Homocysteine ; Compared with before treatment in the

same group, * P <0.05; Compared with the control group at the same time, *P <0. 05.
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Table 6 Comparison of Seattle angina questionnaire (SAQ) scale scores between two groups(x + s, points)

Control(n =64)

Treatment(n =59)

ltem
Before treatment

After treatment Before treatment After treatment

Stable angina pectoris state 42.56 +8.00
Episode status/situation 43.75 +7.43
Degree of limitation of physical activity 53.22 +8.28
Degree of understanding of the disease 46.75 +8.87
Degree of satisfaction 48. 64 +5. 64

78.53 +8.91 * 41.75 +8.16 82.80 £9.10**
75.63 £10.22 " 43.54 +7.20 80.17 +£12.24**
77.77 £9.99 * 52.14 £8.13 82.10 £10.26 **
69.13 £10.96 47.66 +9. 14 74.49 +11.25**
78.56 +11.49 * 50. 68 +7. 60 83.41+10.35**

Compared with before treatment in the same group, * P <0.05; Compared with the control group at the same time, *P <0. 05.

RT 2HBEWIITRMNE(n, %)

Table 7 Comparison of treatment efficacy between two groups(n,

%)

Item Control (n =64) Treatment(n =59)
Marked effect 29(45.31) 35(59.32)
Effective 21(32.81) 19(32.20)
Ineffective 14(21.88) 5(8.47)
Total effective rate 50(78.12) 54(91.53)*

Compared with the control group at the same time, *P <0. 05.

RS 24UBHOCMAEA BRI IILE (n, %)
Table 8 Comparison of incidence of adverse cardiovascular events

between two groups(n,% )

Item Control (n =64 ) Treatment(n =59)
Cardiac death 1(1.56) 0(0.00)
Recurrent myocardial infarction 3(4.69) 2(3.39)

In - stent thrombosis 3(4.69) 1(1.69)
Target vessel revascularization 6(9.38) 1(1.69)
Incidence of total adverse cardiovascular 13(20.31) 4(6.78)*

events( % )

Compared with the control group at the same time, *P <0. 05.
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