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Abstract

Objective
To compare the effects of early treatment with alirocumab injection (brand name: Praluent) plus statin therapy
versus statin monotherapy on lipid control, vascular function, and short-term laboratory safety at 8 weeks after
percutaneous coronary intervention (PCI) in patients with coronary artery disease.

Methods
This single-center observational cohort study included 62 patients with coronary artery disease who underwent
PCI. Based on the post-PCI lipid-lowering regimen, 22 patients received alirocumab plus statin therapy and 40
received a regimen without a PCSK9 inhibitor; follow-up was scheduled at 8 weeks. Lipid profiles and
inflammatory and laboratory safety measures were compared between baseline and follow-up. Paired vascular
ultrasonography was available in 22 patients (9 in the combination group and 13 in the comparison group), in
whom brachial artery flow-mediated dilation (FMD), quantitative intima-media thickness (QIMT), and local
carotid stiffness indices were evaluated.

Results
At 8 weeks, total cholesterol and LDL-C had decreased from baseline in both groups (all P < 0.001). The
reductions in total cholesterol, LDL-C, and ApoB were greater in the combination group than in the comparison
group, with between-group P values for change of < 0.001, 0.001, and 0.017, respectively. In the vascular
subgroup, between-group differences were observed for changes in FMD, compliance coefficient, right QIMT,
stiffness coefficient beta, and local PWV (P = 0.013, P = 0.008, P = 0.018, P = 0.012, and P = 0.038, respectively).
ALT and AST decreased from baseline in the combination group (P = 0.030 and P = 0.002, respectively), while
between-group differences in changes in creatinine and CK were not statistically significant (P = 0.373 and P = 
0.335, respectively).

Conclusion
Compared with statin monotherapy, early alirocumab plus statin therapy after PCI achieved greater reductions in
LDL-C, total cholesterol, and ApoB and was associated with favorable changes in FMD and selected measures of
arterial elasticity. No consistent adverse changes in hepatic or renal function or muscle enzyme levels
associated with alirocumab plus statin therapy were observed within 8 weeks.

Introduction
Patients with coronary artery disease remain at high risk of atherosclerotic cardiovascular events after PCI. LDL-
C is the primary treatment target in secondary prevention. Chinese, European, and US guidelines emphasize the
early initiation and intensification of lipid-lowering therapy according to individual risk and the timely addition of
nonstatin agents based on baseline LDL-C and the anticipated magnitude of reduction [1–7]. However, real-world
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studies, including SANTORINI, have shown that most patients at high or very high risk do not achieve their risk-
based targets [8].

Proprotein convertase subtilisin/kexin type 9 (PCSK9) promotes the degradation of hepatic LDL receptors. By
blocking the interaction between PCSK9 and the LDL receptor, alirocumab produces further reductions in LDL-C
when added to statin therapy [9]. ODYSSEY OUTCOMES and subsequent analyses showed that adding
alirocumab in patients with recent acute coronary syndrome reduced ischemic cardiovascular events and that
reductions in LDL-C and lipoprotein(a) were associated with lower risk [10–13]. FOURIER and its subgroup
analysis of patients with prior PCI provided complementary evidence of reductions in cardiovascular events and
repeat revascularization [14, 15]. PACMAN-AMI provided imaging evidence that alirocumab promotes coronary
plaque regression and stabilization [16]. Studies conducted during hospitalization or the peri-PCI period showed
that early initiation of PCSK9 inhibition rapidly lowers LDL-C [17–19], while HUYGENS provided additional
imaging evidence that evolocumab improves plaque phenotype [20].

Whether PCSK9 inhibition improves vascular endothelial function beyond its potent lipid-lowering effect remains
controversial. FMD reflects endothelium-dependent vasodilation, whereas the compliance coefficient, stiffness
coefficients, and PWV reflect arterial elasticity and stiffness [9]. Small observational studies have reported
improvements in FMD and selected measures of arterial stiffness after treatment with PCSK9 inhibitors [21, 22].
However, a prespecified PACMAN-AMI substudy found no additional improvement in FMD at 52 weeks when
alirocumab was added to high-intensity statin therapy [23]. Recent systematic reviews have likewise reported
inconsistent overall effects, and background statin therapy itself may improve FMD [24, 25]. A study conducted
in China reported greater improvement in FMD after six weeks of PCSK9 inhibitor plus statin treatment than with
statin treatment alone in patients with ACS [26]. Short-term evidence in Chinese patients after PCI that jointly
assesses endothelial function and arterial stiffness following early alirocumab initiation remains limited.

Accordingly, this study compared the effects of early alirocumab plus statin therapy versus statin monotherapy
on lipid control and vascular function at 8 weeks after PCI and evaluated inflammatory markers and short-term
laboratory safety.

1 Patients and Methods

1.1 Study Design and Population
The STROBE guidelines were followed for this cross-sectional study. This single-center observational cohort
included 62 patients with coronary artery disease who underwent PCI at Shanghai Sixth People's Hospital
between March 26, 2021, and June 10, 2025. Patients were classified according to documented PCSK9 inhibitor
exposure after PCI: 22 received alirocumab plus background lipid-lowering therapy and 40 did not receive a
PCSK9 inhibitor. Follow-up assessments were scheduled at 8 weeks.

This study has been approved by the Ethics Committee of Shanghai Sixth People's Hospital (Approval No.2019-
KY-042(K)). This observational study involving human participants was in accordance with the ethical standards
of the 1964 Helsinki Declaration and its later amendments or comparable ethical standards. Written informed
consent was obtained from all participants prior to inclusion in the study. The original informed consent (or the
IRB) allows for secondary analysis without additional consent. The study data were anonymous. There was no
research fee involved in the study, and our subjects were unpaid. There was no identification of individual
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participants/users in any images of the manuscript or supplementary material. Clinical trial number: not
applicable.

1.2 Inclusion and Exclusion Criteria
Participants were eligible if they met all of the following criteria:1. A first diagnosis of atherosclerotic
cardiovascular disease requiring PCI, corresponding to very-high cardiovascular risk;2. age 18–75 years;3.
willingness to follow a therapeutic lifestyle-change diet;4. voluntary participation with written informed
consent;5. no participation in another clinical study within the preceding 3 months; and6. statin exposure for
less than 2 weeks before enrollment. Exclusion criteria: Patients meeting any of the following criteria were
excluded:1. A history of cardiovascular surgery or other major surgery before admission, or cerebral hemorrhage
and its complications;2. a contraindication or hypersensitivity to a PCSK9 inhibitor;3. concomitant rheumatic
heart disease, cardiomyopathy, congenital heart disease, or psychiatric disease;4. hypotension or shock;5. New
York Heart Association class III-IV heart failure;6. alanine aminotransferase or aspartate aminotransferase
greater than 1.5 times the upper limit of normal, serum creatinine above the upper limit of normal, poorly
controlled diabetes defined as glycated hemoglobin greater than 7.0%, or a history of hypothyroidism;7. statin
treatment for more than 2 weeks before presentation; or8. refusal to provide written informed consent.

1.3 Treatment
Post-PCI treatment was determined by routine clinical care. According to the investigator-initiated protocol, the
combination group received subcutaneous alirocumab 75 or 150 mg every 2 weeks together with conventional
lipid-lowering therapy, whereas the comparison group did not receive a PCSK9 inhibitor. Vascular
ultrasonography was performed in a subset at baseline and 8 weeks. Concomitant antiplatelet agents,
cholesterol absorption inhibitors, renin-angiotensin-aldosterone system inhibitors, beta-blockers, and other
cardiovascular medications are summarized in Table 1.

1.4 Outcomes
The primary outcome was the change in LDL-C and the brachial artery FMD from baseline to 8 weeks. Secondary
lipid outcomes included total cholesterol, triglycerides, HDL-C, Lp(a), ApoA-I, and ApoB. Inflammatory and
laboratory safety measures included C-reactive protein, hemoglobin, ALT, AST, gamma-GT, lactate
dehydrogenase, urea, creatinine, uric acid, cardiac troponin, pro-BNP, creatine kinase, and fasting blood glucose.
Other vascular outcomes included left and right QIMT, distensibility coefficient (DC), compliance coefficient (CC),
stiffness coefficients alpha and beta, and local carotid PWV. FMD was interpreted as an index of endothelium-
dependent vasodilation, while QIMT and QAS-derived indices characterized local carotid structure and
mechanical properties.

1.5 Vascular Ultrasonography
Brachial artery FMD was assessed after at least 8 hours of fasting, at least 12 hours without caffeine or nicotine,
and 10 minutes of quiet supine rest in a temperature-controlled room (22–24°C). A 10-MHz linear probe
(UNEXEF38G; Omron Healthcare, Kyoto, Japan) was positioned longitudinally over the right brachial artery 2–10
cm above the antecubital crease. The right arm was mildly abducted with the palm supinated, a pneumatic cuff
was placed on the forearm approximately 2–3 cm distal to the antecubital fossa, and three-lead
electrocardiography was monitored. The Doppler angle was maintained at 55°, and baseline diameter was
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recorded before cuff inflation to 200–250 mm Hg for 5 minutes. After rapid deflation, automated wall tracking
recorded the peak relative increase in arterial diameter during reactive hyperemia, expressed as FMD (%) .

Local carotid structure and stiffness were assessed with an Esaote MyLab Class C ultrasound system and
LA523 linear transducer (5–13 MHz; Esaote, Genoa, Italy) using radiofrequency-based QIMT and QAS modules.
With the participant supine, a longitudinal common carotid artery view was obtained with the ultrasound beam
perpendicular to the vessel walls, avoiding plaque-bearing segments. A 15-mm region of interest was placed 1
cm distal to the carotid bulb. The software averaged six cardiac cycles to derive QIMT and the QAS indices DC
(kPa^-1), CC (mm^2/kPa), stiffness coefficients alpha and beta (dimensionless), and local PWV (m/s).
Measurements were accepted when the within-region SD criterion was < = 15, as specified in the source
protocol, and all examinations were performed by the same sonographer with more than 10 years of vascular
ultrasound experience.

1.6 Statistical Analysis
For database management and statistical analysis, we used SPSS (version 27.0; IBM Corp). Departure from
normality was tested using the Shapiro-Wilk statistic. Parameters of a normal distribution are described with
mean (SD). Parameters of a non-normal distribution are described as the median and quartile. Counted
distributions are described as absolute values. For parameters with a non-normal distribution, the Mann-Whitney
U test was used to compare between 2 groups. For parameters with a normal distribution, the Student t test was
used to compare between 2 groups. To compare counted parameters between groups, the chi-square test was
used. The Wilcoxon signed-rank test was used to compare the treatment outcomes of patients within the same
group before and after the treatment. A P value < 0.05 was considered statistically significant.

2 Results

2.1 Baseline Characteristics and Concomitant Medications
A total of 62 patients were included, comprising 22 in the alirocumab group and 40 in the comparison group
without a PCSK9 inhibitor. The groups did not differ significantly in age, sex, smoking, alcohol consumption,
history of hypertension, diabetes, hyperlipidemia, stroke, renal insufficiency, or the proportion with ACS. The use
of cholesterol absorption inhibitors was lower in the alirocumab group than in the comparison group (22.7% and
50.0%, respectively; P = 0.036), whereas the use of ARBs, ACE inhibitors, or ARNIs was higher (68.2% and 37.5%,
respectively; P = 0.021). Statin use was not recorded in two patients in the alirocumab group; the proportions
with documented statin use were 90.9% and 100%, respectively (P = 0.235; Table 1).
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Table 1
Baseline Characteristics and Concomitant Medications in the Two Groups

Variable Alirocumab group n 
= 22

Comparison group n 
= 40

Statistic P value

Sex (female/male) 5/17 12/28 χ²=0.377 0.571

Age (years) 62.23 ± 13.29 66.05 ± 11.50 t = 1.187 0.240

Smoking (yes/no) 6/16 16/24 χ²=1.004 0.409

Alcohol consumption (yes/no) 2/20 7/33 χ²=0.273 0.621

Hypertension (yes/no) 16/6 23/17 χ²=1.410 0.235

Diabetes (yes/no) 8/14 11/29 χ²=0.525 0.469

Hyperlipidemia (yes/no) 4/18 5/35 χ²=0.053 0.817

Hyperuricemia (yes/no) 2/20 2/38 χ²=0.008 0.931

Stroke (yes/no) 1/21 1/39 Fisher 1.000

Renal insufficiency (yes/no) 1/21 3/37 Fisher 1.000

ACS (yes/no) 7/15 10/30 χ²=0.332 0.565

Antiplatelet therapy (yes/no) 22/0 40/0 — —

Cholesterol absorption
inhibitor (yes/no)

5/17 20/20 χ²=4.387 0.036

Statin (yes/no) 20/2 40/0 χ²=1.410 0.235

Vasodilator (yes/no) 0/22 4/36 χ²=0.987 0.321

PPI (yes/no) 8/14 23/17 χ²=2.536 0.111

CCB (yes/no) 8/14 9/31 χ²=1.371 0.242

ARB/ACEI/ARNI (yes/no) 15/7 15/25 χ²=5.350 0.021

Beta-blocker (yes/no) 12/10 23/17 χ²=0.050 0.822

Diuretic (yes/no) 1/21 5/35 χ²=0.319 0.572

Aldosterone antagonist
(yes/no)

0/22 1/39 Fisher 1.000

Note: Categorical variables are presented as counts; age is presented as mean ± standard deviation. ACS,
acute coronary syndrome; PPI, proton pump inhibitor; CCB, calcium channel blocker; ARB, angiotensin II
receptor blocker; ACEI, angiotensin-converting enzyme inhibitor; ARNI, angiotensin receptor-neprilysin
inhibitor.

2.2 Changes in Lipid Levels
At 8 weeks, total cholesterol and LDL-C had decreased from baseline in both groups (all P < 0.001). In the
alirocumab group, LDL-C decreased from 3.285 (2.375, 4.270) mmol/L to 1.120 (0.680, 1.933) mmol/L; in the
comparison group, it decreased from 2.590 (1.732, 3.275) mmol/L to 1.435 (1.205, 1.955) mmol/L. The
reduction in LDL-C was greater in the alirocumab group than in the comparison group (P = 0.001), as were the
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reductions in total cholesterol and ApoB (P < 0.001 and P = 0.017, respectively). Between-group differences in
the changes in TG, HDL-C, Lp(a), and ApoA-I were not statistically significant.

Table 2
Lipid Measures Before and After Treatment in the Two Groups

Variable Comparison
group,
baseline

Comparison
group, week
8

Within-
group
P

Alirocumab
group,
baseline

Alirocumab
group,
week 8

Within-
group
P

Between-
group P
for
change

TC
(mmol/L)

4.255
(3.195,
5.260)

3.155
(2.790,
3.675)

< 0.001 5.135
(4.188,
6.582)

2.750
(2.215,
3.720)

< 0.001 < 0.001

TG
(mmol/L)

1.205
(0.803,
2.140)

1.100
(0.797,
1.715)

0.226 1.510
(1.087,
2.283)

1.140
(0.947,
1.755)

0.024 0.242

HDL-C
(mmol/L)

1.085
(0.870,
1.228)

1.165
(0.870,
1.458)

0.024 1.045
(0.853,
1.268)

1.010
(0.927,
1.255)

0.273 0.522

LDL-C
(mmol/L)

2.590
(1.732,
3.275)

1.435
(1.205,
1.955)

< 0.001 3.285
(2.375,
4.270)

1.120
(0.680,
1.933)

< 0.001 0.001

Lp(a) 18.15
(7.725,
28.50)

16.30
(8.175,
33.82)

0.199 29.75
(13.35,
53.13)

20.40
(5.925,
48.92)

0.709 0.317

ApoA-I 1.270
(1.152,
1.377)

1.370
(1.125,
1.490)

0.014 1.205
(1.110,
1.353)

1.310
(1.195,
1.500)

0.071 0.638

ApoB 0.850
(0.635,
0.968)

0.560
(0.470,
0.660)

< 0.001 1.010
(0.805,
1.272)

0.540
(0.340,
0.650)

< 0.001 0.017

Note: Data are presented as median (P25, P75). TC, total cholesterol; TG, triglycerides; HDL-C, high-density
lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; Lp(a), lipoprotein(a); ApoA-I,
apolipoprotein A-I; ApoB, apolipoprotein B.

2.3 Inflammatory Markers and Hepatic and Renal Function
CRP decreased from baseline in both groups, with within-group P values of 0.004 in the comparison group and
0.048 in the alirocumab group; however, the between-group difference in change was not statistically significant
(P = 0.747). ALT and AST decreased after treatment in the alirocumab group, whereas ALT increased in the
comparison group; the between-group P values for the changes in ALT and AST were 0.001 and 0.032,
respectively. Creatinine increased to varying degrees in both groups, but the between-group difference in change
was not statistically significant (P = 0.373). Between-group differences in the changes in gamma-GT, lactate
dehydrogenase, urea, uric acid, cardiac troponin, pro-BNP, creatine kinase, and fasting blood glucose were not
statistically significant.
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Table 3
Inflammatory and Laboratory Safety Measures Before and After Treatment in the Two Groups

Variable Comparison
group,
baseline

Comparison
group, week
8

Within-
group
P

Alirocumab
group,
baseline

Alirocumab
group,
week 8

Within-
group
P

Between-
group P
for
change

CRP 1.885
(0.500,
6.598)

0.500
(0.500,
2.060)

0.004 1.215
(0.500,
7.633)

0.500
(0.500,
1.340)

0.048 0.747

Hb 136.5
(126.0,
150.3)

141.0
(123.0,
150.0)

0.669 142.0
(128.5,
159.0)

138.5
(127.5,
150.5)

0.039 0.056

ALT 25.0 (19.0,
35.5)

30.0 (21.25,
48.5)

0.027 28.0 (16.75,
56.0)

22.0 (16.75,
30.0)

0.030 0.001

AST 29.5 (25.0,
37.25)

26.0 (22.0,
32.0)

0.069 31.0 (24.0,
81.75)

22.0 (17.0,
29.0)

0.002 0.032

γ-GT 29.0 (19.0,
41.75)

28.0 (18.5,
42.0)

0.919 22.0 (16.0,
34.0)

19.5 (15.75,
26.5)

0.265 0.323

LDH 199.5
(172.0,
221.8)

187.0
(168.0,
207.0)

0.059 190.0
(150.8,
277.3)

175.0
(153.8,
213.0)

0.091 0.558

Urea 6.40 (5.45,
7.70)

6.30 (5.225,
7.55)

0.074 5.80 (5.35,
6.575)

6.45 (5.475,
7.95)

0.578 0.126

Creatinine 81.25
(61.75,
89.75)

91.80
(68.50,
104.3)

< 0.001 79.50 (66.0,
91.5)

84.05 (79.3,
95.93)

0.050 0.373

Uric acid 361.0
(285.3,
427.3)

330.5
(279.3,
408.5)

0.615 351.5
(289.5,
476.0)

333.5
(298.8,
421.5)

0.338 0.643

Cardiac
troponin

0.0545
(0.005,
1.006)

0.006
(0.004,
0.0132)

< 0.001 0.238
(0.005,
12.74)

0.013
(0.005,
0.0425)

0.208 0.585

pro-BNP 128.0 (57.8,
331.0)

111.0
(68.15,
277.5)

0.953 182.5
(54.77,
620.0)

120.0 (40.2,
881.3)

0.961 0.759

CK 92.5 (62.75,
209.5)

78.0 (52.25,
117.0)

0.021 83.5 (57.75,
304.8)

60.0 (55.0,
91.75)

0.011 0.335

Fasting
blood
glucose

5.13 (4.84,
6.28)

5.465
(5.065,
6.067)

0.190 5.435 (4.96,
7.055)

5.510
(5.078,
6.388)

0.658 0.527

Note: Data are presented as median (P25, P75). CRP, C-reactive protein; Hb, hemoglobin; ALT, alanine
aminotransferase; AST, aspartate aminotransferase; gamma-GT, gamma-glutamyl transferase; LDH, lactate
dehydrogenase; pro-BNP, pro-B-type natriuretic peptide; CK, creatine kinase.

2.4 Vascular Endothelial Function and Arterial Stiffness
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In the subgroup with paired vascular ultrasonography, FMD in the combination group increased from 5.6% (3.9%,
6.95%) to 6.95% (3.85%, 8.40%), with a within-group P value of 0.058. The change in FMD was not statistically
significant in the statin monotherapy group (P = 0.239), whereas the between-group P value for the change was
0.013. In the combination group, the compliance coefficient increased, while right QIMT and stiffness coefficient
beta decreased; the corresponding between-group P values for the changes were 0.008, 0.018, and 0.012,
respectively, and the directions of change were consistent with improved vascular function. A between-group
difference was also observed in the change in PWV (P = 0.038), whereas the changes in left QIMT, distensibility
coefficient, and stiffness coefficient alpha did not differ significantly between groups.

Table 4
Vascular Function Measures Before and After Treatment in the Two Groups

Variable Comparison
group,
baseline

Comparison
group, week
8

Within-
group
P

Alirocumab
group,
baseline

Alirocumab
group,
week 8

Within-
group
P

Between-
group P
for
change

FMD (%) 5.5 (3.9,
7.3)

6.3 (4.2,
7.6)

0.239 5.6 (3.9,
6.95)

6.95 (3.85,
8.40)

0.058 0.013

Left QIMT 715 (711,
834)

716 (711,
854.5)

0.739 712 (580.5,
832)

672.5 (504,
809.5)

0.072 0.097

Distensibility
coefficient
(DC)

0.01 (0.01,
0.02)

0.02 (0.01,
0.02)

0.317 0.02
(0.015,
0.020)

0.02
(0.0175,
0.340)

0.317 0.738

Compliance
coefficient
(CC)

0.55 (0.53,
0.78)

0.57 (0.52,
0.77)

0.177 0.590
(0.545,
0.665)

0.605
(0.5775,
1.485)

0.031 0.008

Right QIMT 732 (661.5,
855.5)

732 (661.5,
855.5)

0.705 723 (580.5,
832)

683.5
(494.75,
807)

0.028 0.018

Stiffness
coefficient
alpha

6.3 (5.7,
6.5)

6.3 (5.7,
6.5)

0.888 6.180
(6.015,
6.295)

6.11 (5.97,
6.32)

0.128 0.103

Stiffness
coefficient
beta

12.9 (12.0,
13.0)

12.9 (12.0,
13.0)

0.629 11.95
(11.73,
12.87)

11.79
(10.2525,
12.7375)

0.030 0.012

PWV 9.4 (9.0,
9.7)

9.2 (9.0,
9.7)

0.684 9.120
(8.715,
9.635)

9.135
(8.7825,
9.8275)

0.027 0.038

Note: Data are presented as median (P25, P75). FMD, flow-mediated dilation; QIMT, quantitative intima-media
thickness; DC, distensibility coefficient; CC, compliance coefficient; PWV, pulse wave velocity.

3 Discussion
This study showed that early alirocumab plus statin therapy after PCI produced greater reductions in LDL-C, total
cholesterol, and ApoB than statin monotherapy. In the vascular ultrasonography subgroup, FMD, compliance
coefficient, right QIMT, and stiffness coefficient beta changed favorably in the combination group, with
statistically significant between-group differences in these changes.
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The lipid findings with combination therapy are consistent with the pharmacologic mechanism of alirocumab.
Statins inhibit cholesterol synthesis and upregulate LDL receptors, but they may also increase PCSK9
expression. Alirocumab blocks PCSK9-mediated LDL receptor degradation, making the two mechanisms
complementary [9]. Although baseline LDL-C was higher in the combination group, median LDL-C at 8 weeks
was lower than in the statin monotherapy group, indicating a more potent early lipid-lowering effect. ODYSSEY
OUTCOMES and its subsequent analyses demonstrated that alirocumab added to intensive statin therapy
reduced the risk of recurrent ischemic events in patients with recent ACS and supported an association between
greater LDL-C reduction and lower risk [10–13]. PACMAN-AMI provided imaging evidence that alirocumab
improves coronary plaque burden and phenotype [16]. EPIC-STEMI, EVOPACS, and EVACS showed that PCSK9
inhibitors administered during hospitalization or the peri-PCI period can rapidly lower LDL-C [17–19], while
HUYGENS provided complementary evidence that evolocumab improves plaque phenotype [20]. The short
follow-up in the present study precluded assessment of clinical events or plaque outcomes, but the direction of
the 8-week lipid changes was consistent with this body of evidence.

FMD reflects endothelium-dependent vasodilation. In this study, FMD increased in the combination group, and
the between-group difference in change was statistically significant. This finding is consistent with
improvements in FMD or microvascular measures reported in previous small observational studies [21, 22]. In
contrast, the randomized PACMAN-AMI substudy found no additional improvement in FMD at 52 weeks when
alirocumab was added to high-intensity rosuvastatin therapy [23], and related systematic reviews have also
reached inconsistent overall conclusions [24, 25]. More recent primary studies reported changes in selected
endothelial measures after PCSK9 inhibition in high-risk cardiovascular and acute coronary syndrome
populations [26, 27]. The present study indicates that, early after PCI, favorable changes in FMD and selected
measures of arterial elasticity occurred in parallel with alirocumab plus statin therapy.

Several primary studies suggest biologically plausible vascular effects, but none establishes the mechanism in
this cohort. PCSK9 inhibitor initiation was associated with higher circulating endothelial progenitor-cell counts
and function in a 26-patient prospective study [28]. Early alirocumab after acute myocardial infarction was also
associated with lower TNF-alpha and a higher L-arginine/asymmetric dimethylarginine ratio in a retrospective
cohort [29]. Because the present study did not measure these pathways or model mediation by LDL-C change,
the FMD finding can only be described as an exploratory association.

The PWV result requires separate interpretation. A 6-month real-world study in 30 patients with heterozygous
familial hypercholesterolemia reported lower PWV after adding a PCSK9 inhibitor [30], but its population and
treatment duration differ substantially from the present PCI cohort. In the present cohort, local carotid PWV
changed only slightly over 8 weeks and did not parallel the more favorable changes in FMD and selected
elasticity indices. This discordance may reflect differences in vascular physiology: FMD can respond relatively
rapidly to endothelium-dependent vasodilation, whereas local PWV reflects arterial-wall material properties,
vascular tone, and distending pressure. The short interval after PCI may have been insufficient for consistent
arterial-wall remodeling, while changes in blood pressure and concomitant vasoactive treatment could alter local
PWV independently of endothelial recovery. In addition, QAS-derived local carotid PWV is not interchangeable
with regional carotid-femoral PWV [31], and repeatability differs across methods and devices [32]. Large
multicenter data further indicate that blood pressure and metabolic factors are important determinants of
radiofrequency ultrasound-derived carotid stiffness and PWV [33]. Together, these factors may explain why the
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PWV pattern was less coherent than the FMD and selected elasticity findings, and the present data do not
establish a treatment-related improvement in arterial stiffness.

During the 8-week follow-up, the combination group showed no consistent adverse changes in hepatic or renal
function or muscle enzyme levels relative to the statin monotherapy group. ALT and AST decreased from
baseline in the combination group, with statistically significant between-group differences in the changes,
whereas the between-group differences in the changes in creatinine and CK were not statistically significant.
These findings support the short-term laboratory safety of alirocumab plus statin therapy in this cohort.

This study has several limitations. The nonrandomized single-center design is vulnerable to confounding by
indication, particularly given the baseline LDL-C and concomitant-medication imbalances. Only 22 patients had
paired vascular measurements, including 9 alirocumab-treated patients, and the reason for missing vascular
follow-up was not documented. Multiple correlated vascular outcomes were tested without multiplicity
correction, making false-positive nominal P values plausible. The very small 8-week changes in QIMT and
stiffness indices may also reflect measurement variability rather than structural remodeling. Finally, the
exposure records do not fully specify statin intensity, alirocumab dosing and adherence, and the short follow-up
precludes conclusions about clinical events or long-term safety. Larger prospective studies with prespecified
vascular endpoints, standardized hemodynamic conditions, and adjusted analyses are needed.

4 Conclusion
In this single-center observational cohort, early alirocumab plus statin therapy after PCI in patients with coronary
artery disease achieved greater reductions in LDL-C, total cholesterol, and ApoB. Combination therapy was
associated with favorable changes in FMD, compliance coefficient, right QIMT, and stiffness coefficient beta, and
laboratory measures at 8 weeks showed no consistent adverse changes in hepatic or renal function or muscle
enzyme levels. These findings support intensive lipid control with early alirocumab plus statin therapy after PCI
and suggest potential clinical value for improving vascular endothelial function.
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