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Effect of early use of ivabradine on cardiac function in patients with acute myocardial infarction after percutaneous
coronary intervention
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Department of Cardiology, Putuo Hospital, Shanghai University of Traditional Chinese Medicine, Shanghai 200062, China

[ Abstract ] Objective To investigate the effect of early use of ivabradine on cardiac function in patients with acute
myocardial infarction (AMI) after percutaneous coronary intervention (PCI). Methods Eighty patients with AMI who were
hospitalized in our hospital from Feb. 2020 to May 2021 were enrolled, and were randomly assigned to ivabradine group or
control group (1 : 1). All patients were successfully treated with emergency PCI, and the ivabradine group was treated with
ivabradine combined with metoprolol after PCI, while the control group was treated with metoprolol only. Both groups were
followed up for 1 year. Echocardiography-derived parameters, heart rate and myocardial markers were analyzed. Results The
left ventricular ejection fraction was significantly higher in the ivabradine group than in the control group at 1 week, 3 months,
and 1 year after PCI (all P<<0.05). The heart rate of the ivabradine group was significantly lower than that of the control group
at 1 week after PCI (P<<0.05), while there was no significant difference in heart rates between the 2 groups at 3 months or 1
year after PCI (both P>0.05). The brain natriuretic peptide of the ivabradine group was significantly lower than that of the
control group on day 2 and day 3 after PCI (both P<<0.05). The troponin I level of the ivabradine group was significantly
lower than that of the control group on day 5 after PCI (P<<0.05). Conclusion Early use of ivabradine in patients with AMI
after PCI can achieve effective heart rate control, reduce myocardial injury and improve cardiac function.
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Tab 1 Comparison of baseline data between AMI patients of 2 groups
N=40
Item Ivabradine group Control group Statistic P value

Agelyear, x +s 68.53+10.21 67.43+11.44 t=0.454 0.651
Male, n (%) 30 (75.00) 33 (82.50) 7=0.672 0.412
Hypertension, 7 (%) 20 (50.00) 24 (60.00) 7 =0.808 0.369
Diabetes mellitus, n (%) 14 (35.00) 10 (25.00) £=0.952 0.329
Hyperlipemia, n (%) 15 (37.50) 11 (27.50) £=0.912 0.340
STEMI, n (%) 23 (57.50) 28 (70.00) 1=1352 0.245
Number of diseased vessels, 1 (%) 27=1.200 0.549

1 14 (35.00) 10 (25.00)

2 13 (32.50) 17 (42.50)

3 13 (32.50) 13 (32.50)
Infarct-related artery, n (%) 1=2317 0.314

LAD 24 (60.00) 27 (67.50)

LCX 6 (15.00) 2 (5.00)

RCA 10 (25.00) 11 (27.50)
ALT/(U-L™ "), M (Q,, Oy) 40.00 (25.50, 56.75) 40.00 (28.25, 87.25) Z=0.356 0.722
AST/(U*L™ ", M (Q,, 0) 142.00 (54.75, 236.00) 163.00 (81.00, 377.00) Z=0.986 0.324
Creatinine/(umol=L "), M (Q,, O5) 70.50 (60.00, 84.75) 69.50 (59.50, 83.25) Z=0.183 0.855
Urea nitrogen/(mmol-L "), M (Q,, O3 5.65 (4.53,7.63) 6.25 (4.60, 7.68) Z=0.582 0.600
Uric acid/(umol=L "), M (Q,, O5) 336.00 (286.75, 415.75) 390.00 (305.75, 460.50) Z=1.742 0.082
Total cholesterol/(mmol*L™"), X+ 5.28+1.29 521+1.29 t=0.275 0.784
Triglyceride/(mmol=L ") 1.35 (1.05, 2.09) 1.26 (0.89, 1.93) 7=0.986 0.324
LDL-C/(mmol'Lfl),)fciS 3.631+0.98 3.63+1.04 t=0.014 0.989
HDL-C/(mmol'Lﬂ),)fcis 1.1640.20 1.11£0.26 t=0.911 0.365
Medication, 7 (%)

ACEI/ARB/ARNI 32 (80.00) 31 (77.50) 7 =0.075 0.785

B blocker 40 (100.00) 40 (100.00) £ =0.000 1.000

Aldosterone receptor antagonist 8 (20.00) 6 (15.00) 2 =0.346 0.556

Loop diuretic 8 (20.00) 5(12.50) 7=0.827 0.363

Dual antiplatelet therapy 40 (100.00) 40 (100.00) 7 =0.000 1.000

AMI: Acute myocardial infarction; STEMI: ST-segment elevation myocardial infarction; LAD: Left atrial diameter; LCX:

Left circumflex branch; RCA: Right coronary artery; ALT: Alanine aminotransferase; AST: Aspartate transferase; LDL-C: Low-

density lipoprotein cholesterol; HDL-C: High-density lipoprotein cholesterol; ACEIL: Angiotensin converting enzyme inhibitor; ARB:

Angiotensin II receptor blocker; ARNI: Angiotensin receptor neprilysin inhibitor.
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Tab 2 Comparison of echocardiography-derived parameters between 2 groups of AMI patients before and after PCI

n=40,x+ts
Parameter Ivabradine group Control group t value P value
LVEF/%
Before PCI 52.05+7.42 50.08+9.05 0.491 0.623
1 week after PCI 57.00+7.87 50.70+10.79 2.110 0.042
3 months after PCI 56.57£9.99 50.97£10.30 2.268 0.023
1 year after PCI 59.32+8.11 51.94+11.75 2.768 0.006
LVESD/mm
Before PCI 33.88+5.60 34.15+5.86 0.685 0.493
1 week after PCI 32.20+5.49 34.85+5091 1.641 0.101
3 months after PCI 32.934+6.39 35.4246.56 1.813 0.070
1 year after PCI 33.74+6.63 36.38+7.81 1.442 0.149
LVEDD/mm
Before PCI 47.35+5.10 48.43+5.67 0.892 0.375
1 week after PCI 48.20£5.60 50.60£5.37 1.383 0.175
3 months after PCI 48.82t7.18 49.76 £5.04 0.921 0.357
1 year after PCI 49.39+591 50.76 +6.42 0.897 0.373
LAD/mm
Before PCI 37.90+3.78 38.00+3.40 0.334 0.739
1 week after PCI 37.30+3.13 39.50+2.78 2.349 0.024
3 months after PCI 36.96+4.69 38.06+5.04 0.874 0.385
1 year after PCI 37.55+3.02 37.97+£3.93 0.357 0.721
IVST/mm
Before PCI 10.72£1.19 10.77£1.21 0.112 0.911
1 week after PCI 10.40+1.39 10.95+1.28 1.653 0.098
3 months after PCI 9.82+1.36 10.42+1.42 1.753 0.080
1 year after PCI 10.00+1.34 10.18%2.11 0.357 0.721
E/e’ ratio
Before PCI 11.80+4.26 11.174+3.00 0.212 0.832
1 week after PCI 10.86+3.03 12.42+3.18 1.392 0.124
3 months after PCI 11.01£5.13 10.26+3.39 0.536 0.592
1 year after PCI 10.32+2.32 10.06+2.72 0.770 0.441

AMI: Acute myocardial infarction; PCI: Percutaneous coronary intervention; LVEF: Left ventricular ejection fraction;
LVESD: Left ventricular end-systolic diameter; LVEDD: Left ventricular end-diastolic diameter; LAD: Left atrial diameter; I[VST:

Interventricular septal thickness.

£3 WA AMI £ PCI 550 R M E L&
Tab 3 Comparison of heart rate and blood pressure between 2 groups of AMI patients before and after PCI

n=40,x+s
Parameter Ivabradine group Control group t value P value

Heart rate/min '

Before PCI 90.00£8.80 87.951+9.66 1.248 0.212

1 week after PCI 73.20+4.54 76.95+5.87 2.590 0.010

3 months after PCI 65.38+4.06 66.831+4.40 1.470 0.142

1 year after PCI 65.50+3.34 65.8313.18 0.446 0.657
SBP/mmHg

Before PCI 135.23£22.05 128.43+19.55 1.459 0.148

1 week after PCI 130.23+12.98 124.83+13.18 1.846 0.069

3 months after PCI 130.20£8.32 126.45+9.54 1.874 0.065

1 year after PCI 130.50+11.63 127.35+17.43 0.761 0.450
DBP/mmHg

Before PCI 77.65+12.56 75.20+9.00 1.003 0.319

1 week after PCI 76.001+7.85 73.03+6.56 1.839 0.070

3 months after PCI 75.55+5.55 74.23+4.90 1.132 0.261

1 year after PCI 75.71+8.71 74.77+£10.22 0.358 0.722

1 mmHg=0.133 kPa. AMI: Acute myocardial infarction; PCI: Percutaneous coronary intervention; SBP: Systolic blood

pressure; DBP: Diastolic blood pressure.
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QU SIS i S QUSRS S S S OIS S S S
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Fig1 Comparison of myocardial injury markers between 2 groups of AMI patients
"P<C0.05 vs control group at the same time point. n=40, x+s. AMI: Acute myocardial infarction; BNP: Brain natriuretic peptide;

Tnl: Troponin I; CK-MB: Creatine kinase-MB; PCI: Percutaneous coronary intervention.
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Tab 4 Comparison of medication between 2 groups of AMI patients

N=40, n (%)
Parameter Ivabradine group Control group % value P value
Baseline
ACEI/ARB/ARNI 32 (80.00) 31(77.50) 0.075 0.785
Maximum tolerable/standard dose 26 (65.00) 28 (70.00) 0.228 0.633
B blocker 40 (100.00) 40 (100.00) 0.000 1.000
Maximum tolerable/standard dose 25 (62.50) 20 (50.00) 1.270 0.260
Aldosterone receptor antagonist 8(20.00) 6 (15.00) 0.346 0.556
Loop diuretic 8(20.00) 5(12.50) 0.827 0.363
Dual antiplatelet therapy 40 (100.00) 40 (100.00) 0.000 1.000
1 year after PCI
ACEI/ARB/ARNI 34 (85.00) 33 (82.50) 0.092 0.762
Maximum tolerable/standard dose 28 (70.00) 29 (72.50) 0.061 0.805
B blocker 40 (100.00) 40 (100.00) 0.000 1.000
Maximum tolerable/standard dose 29 (72.50) 34 (85.00) 1.867 0.172
Aldosterone receptor antagonist 3(7.50) 2 (5.00) 0.000 1.000
Loop diuretic 1(2.50) 4 (10.00) 0.853 0.356
Dual antiplatelet therapy 40 (100.00) 39 (97.50) 0.000 1.000

AMI: Acute myocardial infarction; PCI: Percutaneous coronary intervention; ACEI: Angiotensin converting enzyme inhibitor;

ARB: Angiotensin Il receptor blocker; ARNI: Angiotensin receptor neprilysin inhibitor.
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