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Abstract
[bookmark: _Hlk109574291]Proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibitors have been shown to inhibit pyroptosis and apoptosis, which play important roles in the development and progression of contrast-induced acute kidney injury (CI-AKI). However, to the best of our knowledge, no studies have investigated the potential effect of PCSK9 inhibitors on the prevalence of CI-AKI after percutaneous coronary intervention (PCI). This study aimed to determine whether PCSK9 inhibitors are associated with the prevalence of CI-AKI. The medical records of 309 (mean age, 63.35 years; 71.84% male) patients with acute myocardial infarction who underwent PCI at our institution were retrospectively analyzed. Overall, 149 and 160 patients were assigned to the evolocumab and control groups, respectively. Serum creatinine levels were examined preoperatively and 24–72 h postoperatively and compared between groups. Data were grouped according to the occurrence of CI-AKI, and a univariate analysis was conducted to exclude suspected influencing factors that led to CI-AKI occurrence. After adjusting for confounding factors, a logistic regression analysis was performed to assess the association between evolocumab administration (independent variable) and CI-AKI occurrence (dependent variable). The prevalence of CI-AKI was significantly lower in the evolocumab group (6.7%) than in the control group (20.0%; p<0.01). We further evaluated the correlation between exposure factor and outcome. The relative risk (RR) between the use of evolocumab and the occurrence of CI-AKI was 0.34. This result indicate a significant association between the use of evolocumab and a reduction in the incidence of CI-AKI. The logistic regression analysis results revealed that evolocumab was significantly associated with CI-AKI. The use of PCSK9 inhibitors, hydration therapy, and statin administration appears promising for preventing CI-AKI in patients with acute myocardial infarction undergoing PCI.
Table 1: Comparison of baseline data in 309 patients with acute myocardial infarction undergoing coronary intervention distinguished between those who received evolocumab and controls

	
	Control group 
(n = 160)
	Evolocumab group 
(n = 149) 
	χ2/t/Z
	p-value

	Male sex, n (%)
	120 (75.0)
	102 (68.46)
	1.63
	0.20

	Age (years), mean, SD
	64.15, 10.73
	62.49, 10.45
	1.38
	0.17

	STEMI, n (%)
	103 (64.38)
	99 (66.44)
	0.15
	0.70

	Old MI, n (%)
	28(17.50)
	26 (17.45)
	<0.01
	0.99

	Diabetes mellitus, n (%)
	58 (36.25)
	57 (38.26)
	0.13
	0.72

	Hypertension, n (%)
	88 (55.00)
	96 (64.43)
	2.85
	0.09

	SBP (mm Hg), Median (IQR)
	134.00 (123.00–145.00)
	134.00 (123.00–145.00)
	-0.14
	0.89

	DBP (mmHg), Median (IQR)
	78.00 (70.00–89.00)
	78.00 (70.00–88.75)
	-0.60
	0.55

	Atorvastatin, n (%)
	91 (56.88)
	80 (53.69)
	0.32
	0.57

	RAAS inhibitors, n (%)
	143 (89.38)
	126 (84.56)
	1.59
	0.21

	Killip class I, n (%)
	157 (98.13)
	141 (94.63)
	2.74
	0.10

	LVEF (%), Median (IQR)
	50.00 (45.00–56.00)
	51.50 (46.00–56.00)
	-0.87
	0.39

	NT-proBNP (ng/L), median (IQR)
	684.00 (206.20–1582.00)
	719.60 (328.65–1510.00)
	-0.57
	0.57

	TNT (ng/mL), median (IQR)
	1.74 (0.64–3.39)
	1.43 (0.43–3.11)
	-1.43
	0.15

	Hb (g/L), median (IQR)
	133.00 (125.00–145.00)
	134.00 (122.25–145.00)
	-0.01
	0.99

	hs-CRP (mg/L), median (IQR)
	6.34 (2.25–23.10)
	5.01 (2.13–13.67)
	-1.16
	0.25

	HDL-C (mmol/L), median (IQR)
	1.03 (0.87–1.24)
	1.00 (0.83–1.20)
	-1.11
	0.27

	LDL-C (mmol/L), median (IQR)
	3.17 (2.51–3.87)
	3.23 (2.43–4.24)
	-0.02
	0.99

	Contrast agent (mL), median (IQR)
	140.00 (130.00–150.00)
	140.00 (120.00–150.00)
	-0.73
	0.47

	Emergency PCI, n (%)
	103 (64.38)
	99 (66.44)
	0.15
	0.70

	Preoperative hydration, n (%)
	43 (26.88)
	29 (19.46)
	2.37
	0.12

	Postoperative hydration, n (%)
	157 (98.13)
	147 (98.66)
	0.14
	0.71

	Iodixanol, n (%)
	154 (96.25)
	118 (79.19)
	21.29
	<0.01


χ2/t/Z, test used to compare parameters; SD, standard deviation; STEMI, acute ST-segment elevation myocardial infarction; MI, myocardial infarction; SBP, systolic blood pressure; IQR, interquartile range; DBP, diastolic blood pressure; RAAS, renin-angiotensin-aldosterone system; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro-brain natriuretic peptide; TNT, troponin T; Hb, hemoglobin; hs-CRP, high-sensitivity C-reactive protein; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; PCI, percutaneous coronary intervention
Table 2: Comparison of pre- and post-intervention kidney function and contrast-induced acute renal injury between those who received evolocumab and controls
	
	Control group 
(n=160)
	Evolocumab group
(n=149)
	χ2/t/Z
	p-value

	Pre-PCI Cr (μmol/L), median (IQR)
	78.00 (67.00–89.00)
	78.00 (65.00–87.5)
	-0.96
	0.34

	Post-PCI Cr (μmol/L), median (IQR)
	86.00 (73.00–99.00)
	80.00 (69.00–90.00)
	-3.69
	< 0.01

	Cr change pre- to post-PCI (%), median (IQR)
	7.14 (1.12–20.26)
	3.45 (–1.18–12.79)
	-3.28
	< 0.01

	CI-AKI, n (%)
	32 (20.00)
	10 (6.70)
	11.60
	< 0.01


χ2/t/Z, a test used to compare parameters. IQR, interquartile range; PCI, percutaneous coronary intervention; Cr, creatinine; CI-AKI, contrast-induced acute renal injury
Table 3: Comparison of baseline data between the CI-AKI and non-CI-AKI groups

	
	Non-CI-AKI group 
(n=267)
	CI-AKI group 
(n=42) 
	χ2/t/Z
	p-value

	Male sex, n (%)
	194 (72.66)
	28 (66.67)
	0.64
	0.42

	Age (years), mean, SD
	63.07, 10.78
	65.14, 9.45
	-1.18
	0.24

	STEMI, n (%)
	173 (64.79)
	29 (69.05)
	0.29
	0.59

	Old MI, n (%)
	45 (16.85)
	9 (21.43)
	0.53
	0.47

	Diabetes mellitus, n (%)
	90 (50.85)
	25 (59.52)
	10.35
	<0.01

	Hypertension, n (%)
	154 (57.68)
	30 (71.43)
	2.85
	0.09

	SBP (mmHg), median (IQR)
	134.00 (123.00–145.00)
	135.00 (122.50–150.50)
	-1.00
	0.32

	DBP (mmHg), median (IQR)
	78.00 (70.00–86.00)
	80.00 (69.75–90.50)
	-0.73
	0.47

	Evolocumab, n (%)
	139 (52.06)
	10 (23.81)
	11.60
	< 0.01

	Atorvastatin, n (%)
	147 (55.06)
	24 (57.14)
	0.06
	0.80

	RAAS inhibitors, n (%)
	229 (85.77)
	40 (95.24)
	2.89
	0.09

	Killip class I, n (%)
	260 (97.38)
	38 (90.48)
	5.04
	0.03

	LVEF (%), median (IQR)
	51.00 (46.00–56.00)
	50.00 (42.00–56.25)
	-1.11
	0.27

	NT-proBNP (ng/L), median (IQR)
	679.00 (212.50–1475.00)
	852.50 (428.00–2489.00)
	-1.56
	0.12

	TNT (ng/mL), median (IQR)
	1.59 (0.54–3.19)
	1.50 (0.55–6.67)
	-0.87
	0.39

	Hb (g/L), median (IQR)
	133.00 (123.00–144.00)
	137.00 (126.00–148.00)
	-1.30
	0.20

	hs-CRP (mg/L), median (IQR)
	5.19 (2.10–18.60)
	9.35 (2.64–15.63)
	-1.18
	0.24

	HDL-C (mmol/L), median (IQR)
	1.01 (0.86–1.23)
	1.05 (0.82–1.35)
	-0.56
	0.58

	LDL-C (mmol/L), median (IQR)
	3.17 (2.46–4.21)
	3.35 (2.57–3.75)
	-0.54
	0.59

	Contrast agent (mL), median (IQR)
	140.00 (130.00–150.00)
	140.00 (130.00–150.00)
	0.65
	0.52

	Emergency PCI, n (%)
	171 (64.04)
	31 (73.81)
	1.53
	0.22

	Preoperative hydration, n (%)
	60 (28.99)
	12 (28.57)
	0.76
	0.39

	Postoperative hydration, n (%)
	263 (98.50)
	41 (97.62)
	0.18
	0.67

	Iodixanol, n (%)
	233 (87.27)
	39 (92.86)
	1.08
	0.30

	
	
	
	
	


χ2/t/Z, a test used to compare parameters. CI-AKI, contrast-induced acute renal injury; SD, standard deviation; STEMI, ST-segment elevation myocardial infarction; MI, myocardial infarction; SBP, systolic blood pressure; IQR, interquartile range; DBP, diastolic blood pressure; RAAS, renin-angiotensin-aldosterone system; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro-brain natriuretic peptide; TNT, troponin T; Hb, hemoglobin; hs-CRP, high-sensitivity C-reactive protein; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; PCI, percutaneous coronary intervention
Table 4: Logistic regression analysis of patients with acute myocardial infarction undergoing coronary intervention (n=309)
	
	B
	SE
	Wald c2
	p-value
	OR
	95% CI

	Evolocumab
	1.62
	0.46
	12.65
	<0.01
	5.07
	2.07–12.39

	Killip class I
	-1.26
	0.78
	2.59
	0.11
	0.29
	0.06–1.31

	hs-CRP
	<0.01
	0.01
	<0.01
	0.99
	1.00
	0.99–1.02

	Emergency PCI
	0.31
	0.44
	0.51
	0.47
	1.37
	0.58–3.22

	Age >70 years
	-0.55
	0.42
	1.76
	0.19
	0.58
	0.26–1.30

	Hypertension
	-0.23
	0.44
	0.28
	0.60
	0.80
	0.34–1.85

	LVEF < 45%
	-0.58
	0.42
	1.87
	0.17
	0.56
	0.25–1.28

	Anemia
	-0.09
	0.87
	0.01
	0.92
	0.92
	0.17–4.99

	Diabetes mellitus
	-1.09
	0.40
	7.50
	<0.01
	0.34
	0.15–0.73

	Previous MI
	0.10
	0.48
	0.04
	0.84
	1.10
	0.43–2.80

	Contrast medium dose >150 mL
	-0.44
	0.51
	0.76
	0.39
	0.64
	0.24–1.74

	Iodixanol
	-0.13
	0.73
	0.03
	0.86
	0.88
	0.21–3.70


B, beta; SE, standard error; OR, odds ratio; CI, confidence interval; hs-CRP, high-sensitivity C-reactive protein; PCI, percutaneous coronary intervention; LVEF, left ventricular ejection fraction; MI, myocardial infarction
Figure,
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Figure 1: Logistic regression analysis of patients with acute myocardial infarction undergoing coronary intervention (n=309). OR, odds ratio; CI, confidence interval; hs-CRP, high-sensitivity C-reactive protein; PCI, percutaneous coronary intervention; LVEF, left ventricular ejection fraction; MI, myocardial infarction
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