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ABSTRACT
Introduction  Patients with non-ST segment elevation 
acute coronary syndrome (NSTE-ACS) and concomitant 
multivessel coronary artery disease (CAD) are considered 
patients with extremely high-risk atherosclerotic 
cardiovascular disease (ASCVD), and current guidelines 
specify a lower low-density lipoprotein cholesterol 
(LDL-C) target for this population. Proprotein convertase 
subtilisin/kexin type 9 (PCSK9) inhibitors have been 
shown to effectively reduce LDL-C levels on a statin 
background. Additionally, several studies have confirmed 
the role of PCSK9 inhibitors in plaque regression and 
reducing residual cardiovascular risk in patients with 
ACS. However, those studies included coronary lesions 
with a degree of stenosis <50%. Whether the application 
of PCSK9 inhibitors in patients with NSTE-ACS with non-
culprit artery critical lesions (stenosis degree between 
50% and 75%) has a similar effect on plaque regression 
and improvement of cardiovascular outcomes remains 
unknown, with a lack of relevant research. This study 
aims to further investigate the safety and efficacy of 
evolocumab in patients with NSTE-ACS and concomitant 
multivessel CAD (non-culprit artery stenosis between 50% 
and 75%).
Methods and analysis  In this single-centre clinical 
randomised controlled trial, 122 patients with NSTE-ACS 
and concomitant multivessel CAD (non-culprit artery 
stenosis between 50% and 75%) will be randomly 
assigned to either the evolocumab treatment group or 
the standard treatment group after completing culprit 
vessel revascularisation. The evolocumab treatment group 
will receive evolocumab in addition to statin therapy, 
while the standard treatment group will receive standard 
statin therapy. At baseline and week 50, patients in the 
evolocumab treatment group will undergo coronary 
angiography and OCT imaging to visualise pre-existing 
non-lesional vessels. The primary end point is the absolute 
change in average minimum fibrous cap thickness (FCT) 
from baseline to week 50. Secondary end points include 
changes in plaque lipid arc, lipid length, macrophage 

grading, lipid levels and major adverse cardiovascular 
events during the 1-year follow-up period.
Ethics and dissemination  Ethics: this study will adhere 
to the principles outlined in the Helsinki Declaration and 
other applicable ethical guidelines. This study protocol 
has received approval from the Medical Research 
Ethics Committee of the First Affiliated Hospital of the 
University of Science and Technology of China (Anhui 
Provincial Hospital), with approval number 2022-ky214. 
Dissemination: we plan to disseminate the findings of this 
study through various channels. This includes publication 
in peer-reviewed academic journals, presentation at 
relevant academic conferences and communication to 
the public, policymakers and healthcare professionals. We 
will also share updates on the research progress through 
social media and other online platforms to facilitate the 
exchange and application of scientific knowledge. Efforts 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ A strength of our study is that the SPECIAL study fo-
cuses on non-culprit vessels of patients with non-ST 
segment elevation acute coronary syndrome with a 
stenosis degree ranging from 50% to 75%, indicat-
ing more severe lesions compared with GLAGOV and 
HUYGENS.

	⇒ A limitation of our study is its single-centre design, 
which could restrict the generalisability of findings 
due to potential variability in regional practices, pop-
ulation demographics and treatment facilities across 
centres, possibly leading to different outcomes.

	⇒ Another limitation of this study is that each sub-
ject received a daily dose of 10 mg of rosuvastatin, 
which, while more reflective of real-world re-
search settings, does not align with the guideline-
recommended dosage for statins, potentially 
resulting in many patients not achieving their low-
density lipoprotein cholesterol treatment goals.
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will be made to ensure widespread dissemination of the research results 
and to have a positive impact on society.
Trial registration number  ChiCTR2200066675.

INTRODUCTION
With the increasing ageing population and rising prev-
alence of chronic diseases such as diabetes, the inci-
dence of acute coronary syndrome (ACS) is on the rise 
year by year.1 Non-ST segment elevation acute coronary 
syndrome (NSTE-ACS) accounts for approximately 70% 
of all ACS cases.2 Although the incidence of in-hospital 
complications (such as cardiogenic shock, heart failure 
and arrhythmias) in patients with NSTE-ACS is lower than 
in ST-segment elevation myocardial infarction (STEMI), 
the long-term mortality rate after discharge is higher than 
in STEMI.3 Among patients with NSTE-ACS, a consider-
able number have concomitant multivessel coronary 
artery disease, meaning that in addition to the culprit 
vessel, there are non-culprit vessels that may contribute 
to myocardial ischaemia.4 5 These non-culprit lesions may 
also undergo plaque rupture, leading to acute cardio-
vascular events. In fact, approximately half of cardio-
vascular events in patients with ACS postpercutaneous 
coronary intervention (PCI) are related to non-culprit 
lesions.6 7 As a result, there is a growing focus on the long-
term management of patients diagnosed with NSTE-ACS 
and multivessel coronary artery disease following PCI.

Oxidised low-density lipoprotein (ox-LDL) is a harmful 
form of cholesterol, and its continuous accumulation 
is a crucial factor in the formation of atherosclerotic 
plaques.8 9 Lowering plasma low-density lipoprotein 
cholesterol (LDL-C) levels has been shown to significantly 
improve cardiovascular outcomes in patients.10–12 Patients 
who recently experienced ACS and have concomitant 
multivessel coronary artery disease are considered patients 
with extremely high-risk atherosclerotic cardiovascular 
disease (ASCVD), and current guidelines specify a lower 
LDL-C target for this population.13 14 Statins are the first-
line treatment to lower LDL-C levels in patients with coro-
nary artery disease; however, over 50% of patients with 
coronary artery disease treated with statins do not achieve 
target LDL-C levels (<70 mg/dL).15 Non-culprit coronary 
plaques continue to progress in patients even after 2 years 
of routine medication, including statins, following percu-
taneous coronary stent implantation (PCI).8 Proprotein 
convertase subtilisin/kexin type 9 (PCSK9) inhibitors 
have been demonstrated to significantly reduce LDL-C 
levels on a statin foundation.16–19 Furthermore, current 
knowledge on the pathophysiological action of PCSK9 
suggests that the rapid pharmacological inhibition might 
provide an effective intervention in ACS to prevent further 
cardiovascular events. An effective and complete inhibi-
tion of PCSK9 with monoclonal antibodies, together with 
the use of statins, might reduce platelet activation and 
control the inflammatory response associated with ACS.20 
Additionally, large clinical randomised controlled studies, 
including GLAGOV, HUYGENS and PACMAN-AMI, have 

consistently confirmed the ability of PCSK9 inhibitors to 
reverse plaque formation and reduce residual cardiovas-
cular risk in patients with ASCVD.16 21 22 It is important to 
note, however, that the aforementioned studies included 
coronary lesions with a degree of stenosis <50%. Whether 
the application of PCSK9 inhibitors has a similar plaque-
reversing effect in patients with NSTE-ACS and concom-
itant non-culprit artery critical lesions remains unknown 
due to lack of relevant research. Therefore, this study 
aims to investigate the safety and efficacy of PCSK9 inhib-
itor (evolocumab) in patients with NSTE-ACS with non-
culprit artery critical lesions (stenosis degree between 
50% and 75%).

METHODS
Study design
The SPECIAL trial is a single-centre, randomised 
controlled study focusing on patients with NSTE-ACS and 
concomitant non-culprit artery critical lesions. Patients 
will be recruited from The First Affiliated Hospital of 
University of Science and Technology of China, Anhui 
Provincial Hospital. As outlined in box  1, within 24 
hours of completing culprit vessel revascularisation, the 
principal investigator will confirm patient eligibility and 
obtain written informed consent. In summary, patients 
meeting the following criteria will be eligible:
1.	 Patients with NSTE-ACS with concomitant multives-

sel coronary artery disease, having undergone culprit 
vessel revascularisation, with stenosis in non-culprit 
vessels, as assessed by coronary angiography, ranging 
from 50% to 75%, and no history of coronary stent 
implantation.

2.	 Patients who have received statin therapy for >4 weeks 
before enrolment with LDL-C levels ≥70 mg/dL, or 
patients who have not received statin therapy for >4 
weeks before enrolment with LDL-C levels ≥130 mg/
dL.

A total of 122 patients will be randomly allocated in a 
1:1 ratio to either the evolocumab treatment group or the 
standard treatment group. All patients will receive statin 
therapy at the protocol-specified intensity, with rosuvas-
tatin 10 mg/day throughout the study, and there will be 
no changes in the dose or type of statin during the entire 
study period. Concomitant medications may include 
aspirin, clopidogrel, ticagrelor, rosuvastatin, oral hypo-
glycaemic agents and insulin. The evolocumab treatment 
group will receive evolocumab (140 mg subcutaneous 
injection every 2 weeks) in addition to statin therapy. The 
first dose of evolocumab will be administered to patients 
within 24 hours post-PCI, followed by self-administration 
by patients at home. The study protocol flow chart is 
depicted in figure 1.

After screening, enrolment and randomisation, each 
patient’s total study duration will be 52 weeks, comprising 
a treatment period of 50 weeks and a 2-week follow-up 
period after the end of the treatment. Baseline and 
follow-up coronary angiography and OCT assessments 
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will be conducted on day 1 and week 50, respectively. 
OCT evaluations will assess plaque information in non-
culprit vessels, including minimum fibrous cap thickness 

(FCT), lipid arc, lipid length and macrophage grading. 
Follow-up will occur at weeks 1, 4, 12, 24, 36, 48 and 52 
through telephone or outpatient visits. Follow-up assess-
ments will include recording changes in biomarkers such 
as total cholesterol, LDL-C, high-density lipoprotein 
cholesterol (HDL-C), triglycerides, non-HDL-C, lipopro-
tein (a) and monitoring for major adverse cardiovascular 
events, including death, non-fatal myocardial infarction, 
target vessel revascularisation, ischaemic stroke or tran-
sient ischaemic attack.

Randomisation
After signing the informed consent form, eligible patients 
will be randomly assigned to different lipid-lowering regi-
mens in a 1:1 ratio for treatment (figure 1). The randomi-
sation sequence will be generated by a computer program 
before the start of recruitment, and the results of the 
randomisation sequence will be maintained by designated 
personnel. Once patients meet the inclusion criteria, 
relevant staff will disclose the patient’s random sequence 
and will not be involved in subsequent data collection 
and patient follow-up. This randomisation method 
ensures both fairness and transparency in allocation, as 
well as the effectiveness and consistency of research data. 
Through this approach, our aim is to impartially assess 
the safety and efficacy of PCSK9 inhibitors (evolocumab) 
in patients with NSTE-ACS and multiple coronary artery 
lesions (with completed revascularisation of culprit 
vessels, and non-culprit vessels narrowed between 50% 
and 75%). This study seeks to provide an optimised treat-
ment strategy for patients with NSTE-ACS.

OCT imaging acquisition and analysis
In patients with NSTE-ACS and multiple lesions after coro-
nary intervention of the culprit vessel, operators perform 
coronary angiography and visual assessment of non-culprit 
vessels. If non-culprit vessels show non-invasive stenosis 
between 50% and 75%, OCT examination is conducted. 
After 50 weeks, patients undergo repeat coronary angi-
ography and OCT imaging to visualise the original non-
culprit vessels. The OCT imaging catheter is positioned 
as distally as possible and automatically retracted to the 
aorta at a speed of 36 mm/s to obtain OCT images. All 
imaging performed will be electronically transferred to 
the central core laboratory at the First Hospital of the 
University of Science and Technology of China, Anhui 
Provincial Hospital. The quality of all OCT images is then 
assessed, and on completion of the study, plaque pheno-
types and burden will be measured in selected non-culprit 
vessels. For the acquired OCT images, cross-sectional 
images at intervals of 0.2 mm will be selected for anal-
ysis. Each frame will be classified based on a hierarchical 
approach as normal vessel, fibrous plaque, fibrocalcific 
plaque and fibroatheroma. A fibroatheroma is defined as 
a plaque with evidence of lipid pool >90°, characterised 
by a poorly defined or diffuse border between the signal-
poor region and surrounding tissue, without lateral delin-
eation. For each image depicting a plaque, measurements 

Box 1  Eligible criteria

Inclusion criteria
	⇒ Age ≥18 years old.
	⇒ NSTE-ACS with at least one coronary segment (culprit lesion) re-
quiring PCI.

	⇒ LDL-C ≥70 mg/dL assessed prior to or during PCI in patients receiving 
any stable statin regimen within ≥4 weeks prior to enrolment; OR LDL-C 
≥130 mg/dL in statin-naïve patients or those not on a stable statin regi-
men for ≥4 weeks prior to enrolment.

	⇒ At least one major native coronary arteries (‘target vessels’) each 
meeting the following criteria for intracoronary imaging immediately 
following the qualifying PCI procedure.

	⇒ Angiographic evidence of 50%–75% reduction in lumen diameter 
by angiographic visual estimation.

	⇒ Target vessel deemed to be accessible to imaging catheters and suit-
able for intracoronary imaging in the proximal (50 mm) segment (‘target 
segment’).

	⇒ Target vessel may not be a bypass (saphenous vein or arterial) graft 
or a bypassed native vessel.

	⇒ Target vessel must not have undergone previous PCI within the tar-
get segment.

	⇒ Haemodynamic stability allowing the repetitive administration of 
nitroglycerine.

	⇒ Ability to understand the requirements of the study and to provide 
informed consent.

	⇒ Willingness of patient to undergo follow-up intracoronary imaging.

Exclusion criteria
	⇒ Left main disease, defined as ≥50% reduction in lumen diameter 
of the left main coronary artery by angiographic visual estimation.

	⇒ Three-vessel disease, defined as ≥75% reduction in lumen diameter 
of three major epicardial coronary arteries by angiographic visual 
estimation or in major branches of one or more of these arteries, 
irrespective of the localisation (proximal 50 mm or more distal lo-
calisation) of the obstructive lesions.

	⇒ History of coronary artery bypass surgery.
	⇒ Unstable clinical status (haemodynamic or electrical instability).
	⇒ Severe renal dysfunction, defined by estimated glomerular filtration 
rate <30 mL/min/1.73 m2.

	⇒ Active liver disease or hepatic dysfunction.
	⇒ Known intolerance to rosuvastatin OR known statin intolerance.
	⇒ Known allergy to contrast medium, heparin, aspirin, ticagrelor or 
prasugrel.

	⇒ Patients who previously received PCSK9 inhibitor.
	⇒ Patient who received cholesterol ester transfer protein inhibitors in 
the past 12 months prior to screening.

	⇒ Treatment with systemic steroids or systemic ciclosporin in the past 3 
months.

	⇒ Known active infection or major haematological, metabolic or endo-
crine dysfunction in the judgement of the investigator.

	⇒ Patients who will not be available for study required visits in the 
judgement of the investigator.

	⇒ Current enrolment in another investigational device or drug study.
	⇒ Estimated life expectancy <1 year.

LDL-C, low-density lipoprotein cholesterol; NSTE-ACS, non-ST segment 
elevation acute coronary syndrome; PCI, percutaneous coronary inter-
vention; PCSK9, proprotein convertase subtilisin/kexin type 9.
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of minimum FCT and lipid arc will be conducted by 
analysts who are blinded to the treatment status of the 
patient and to imaging timepoint (baseline/follow-up). 
The lipid arc and lipid length (defined as the length of 
plaque with >90° of lipid measured on the longitudinal 
view) will be assessed. Grading will be performed based 
on the presence of macrophages and calcium deposits in 
each image.

Patient and public involvement
There was no patient or public involvement in the design 
and conduct of this study.

Trial stage
	► April 2023–December 2023: completion of subject 

recruitment.
	► January 2024–December 2024: completion of subject 

follow-up.
	► January 2025–March 2025: completion of research 

data analysis.

We successfully completed the recruitment of our first 
subject on 2 April 2023.

RESULTS
As the primary focus of this study is to investigate whether 
the application of PCSK9 inhibitors has a reversing effect 
on plaques and improves cardiovascular outcomes in 
patients with NSTE-ACS and non-culprit vessel critical 
lesions, the primary end point is the absolute change in 
minimum FCT. Secondary end points include changes in 
plaque lipid arc, lipid length and macrophage grading. 
Additionally, assessments will be made for changes in lipid 
biomarkers and the evaluation of cardiovascular adverse 
events during the 1-year follow-up period (box 2).

Study plan and follow-up
The follow-up plan encompasses both baseline and 
long-term clinical outcomes (figure  1). Collected clin-
ical data include patients’ preoperative baseline data, 

Figure 1  Study flow chart and schedule of study enrolment and interventions. CAG, coronary arteriography; NSTE-ACS, non-
ST segment elevation acute coronary syndrome; OCT, optical CT; PCI, percutaneous coronary intervention.
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demographic information, coronary artery lesion details 
(including location, degree of stenosis, PCI treatment 
information, etc), laboratory tests (such as cholesterol, 
triglycerides, LDL-C), imaging examinations (ECGs, 
echocardiograms), medication history and primary and 
secondary end point data. The follow-up duration for 
all participants is 52 weeks, during which primary and 
secondary end points, as well as safety, will be assessed. 
The SPECIAL trial has been implemented in April 2023.

Sample size
The SPECIAL trial is an interventional clinical pilot 
study focusing on patients with NSTE-ACS and multiple 
coronary artery lesions (culprit vessel revascularisa-
tion completed, non-culprit vessel stenosis 50%–75%). 
The objective is to investigate whether evolocumab 
has a significant effect on reversing plaque thickening. 
Reviewing the literature, statin drugs have a thickening 
rate of 40% for FCT. Assuming that our drug’s effect on 
FCT will increase, with the thickening rate as an indicator, 
even if the rate reaches 55%, it represents a 15% increase 
over the baseline. With α=0.05, β=0.1, a dropout rate of 
10%, according to the sample size calculation formula, 
the sample size for each group is n=(Uα+Uβ)22P(1−P)/
(P1−P0)2, where P=(P1−P0)/2×100%. The calculated 
sample size for each group is 55 cases, with a total of 110 
cases for both groups. Considering a 10% dropout rate, 
the estimated minimum sample size is 122 cases, with at 
least 61 cases per group.

Statistical analysis
All data will be statistically analysed using SPSS V.22.0 
software. Continuous data will be presented as mean±SD 
(x±s), and intergroup comparisons will be conducted 
using analysis of covariance. This allows us to control for 
the effects of one or more covariates while comparing 

the main effects. Categorical data will be expressed as 
frequencies (percentages) (n(%)), and comparisons 
between groups will be made using the χ2 test. Logistic 
regression analysis will be employed to determine the 
correlation between evolocumab and plaque FCT. A 
significance level of p<0.05 will be considered statistically 
significant. All statistical tests will be two-tailed.

DISCUSSION
The SPECIAL trial investigated the effects of the PCSK9 
inhibitor evolocumab on non-culprit vessel plaques in 
patients with NSTE-ACS and multivessel coronary disease 
(completed culprit vessel revascularisation, non-culprit 
vessel stenosis between 50% and 75%). The study assessed 
changes in non-culprit vessel plaques, including alter-
ations in minimum FCT, absolute changes in maximum 
lipid arc and macrophage grading, as well as the impact 
on residual cardiovascular risk after PCI.

Previous studies have consistently demonstrated 
that postoperative residual cardiovascular risk remains 
elevated in patients with ACS and multivessel coronary 
disease, with over half of cardiovascular events being 
attributed to non-culprit vessels.6 7 Despite the rapid 
advancements in PCI technology, this intervention fails 
to alter the unstable plaque status and the risk of throm-
botic recurrence in patients with ACS.23–25 After 2 years 
post-PCI, even with standard medication, including 
statins, patients still experience continuous progression 
of non-culprit coronary plaques.7 This phenomenon may 
be linked to the dissatisfaction with lipid control rates 
among patients with ACS in the real world. Cannon et al26 
discovered that within a 2-year timeframe, only 17.1% of 
patients with ASCVD received intensified lipid-lowering 
therapy, and two-thirds of them maintained LDL-C levels 
>70 mg/dL. These findings highlight the challenges in 
achieving optimal lipid control in the real-world scenario, 
potentially contributing to the persistent progression of 
non-culprit coronary plaques despite conventional treat-
ments, including statins.

In pathological research, the morphological and compo-
sitional features of plaques have long been associated with 
plaque vulnerability and rupture, which can lead to signif-
icant cardiovascular events.9 27 Clinically, besides altering 
patients’ lipid metabolism, reducing LDL-C is crucial for 
modifying the vulnerability of plaques, ultimately aiming 
to lower the occurrence of cardiovascular events. Statins 
are the frontline treatment for lowering LDL-C levels in 
patients with coronary heart disease. Numerous intravas-
cular ultrasound (IVUS) studies have also demonstrated 
that intensified statin therapy promotes the regression 
of coronary atherosclerosis, with the degree of benefit 
proportional to the reduction in lipid levels.9 20–31 Further-
more, statins have been shown to increase FCT measured 
by OCT32–35 and reduce lipid content derived from near-
infrared spectroscopy.36

PCSK9 inhibitors have proven to significantly lower 
LDL-C levels on top of statin therapy.16 Large clinical 

Box 2  Summary of SPECIAL endpoints

Primary end points
OCT

	⇒ Absolute change in minimum FCT from baseline to week 50.

Secondary end points
OCT

	⇒ Absolute change in the average of minimum FCT for all images.
	⇒ Absolute change in maximum lipid arc throughout the segment.
	⇒ Absolute change in maximum lipid length throughout the segment.
	⇒ Macrophage grading.

Change in lipid levels (cholesterol, LDL-C, HDL-C, triglycerides, Lp(a))
MACE

	⇒ All-cause death.
	⇒ Cardiac death.
	⇒ Non-fatal myocardial infarction.
	⇒ Ischaemia-driven coronary revascularisation.
	⇒ Ischaemic stroke/TIA.

FCT, fibrous cap thickness; HDL-C, high-density lipoprotein cholesterol; 
LDL-C, low-density lipoprotein cholesterol; MACE, major adverse car-
diovascular events; TIA, transient ischaemic attack.
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randomised controlled studies, including GLAGOV, 
HUYGENS and PACMAN-AMI, have indicated that 
PCSK9 inhibitors have the ability to reverse plaques 
and reduce cardiovascular residual risk in patients with 
ACS.16 21 22 However, it is noteworthy that in the afore-
mentioned studies, the observed narrowing of coronary 
arteries ranged between 20% and 50%. Whether the 
application of PCSK9 inhibitors has similar effects on 
plaque reversal and reduction of cardiovascular residual 
risk in patients with NSTE-ACS combined with non-
culprit coronary critical lesions remains unclear and lacks 
relevant research.

The SPECIAL trial aims to provide further mechanistic 
insights into the impact of effective LDL-C reduction on 
patients with NSTE-ACS combined with non-culprit coro-
nary critical lesions. This includes exploring composition, 
and microstructural characteristics, aiming to offer addi-
tional evidence for the efficacy of PCSK9 inhibitors in 
lowering LDL-C levels and improving clinical outcomes.

In comparison with prior intravascular imaging studies 
assessing the impact of lipid-lowering therapy on athero-
sclerosis, the SPECIAL trial will offer further insights into 
non-culprit coronary critical lesions.

Comparison with GLAGOV and HUYGENS trials
The GLAGOV trial primarily recruited patients with 
stable coronary heart disease, while the HUYGENS study 
focused on non-culprit vessels of patients with NSTEMI. 
Although both studies demonstrated the effects of evolo-
cumab on plaque stability and reversal, they specifically 
targeted vessels with a 20%–50% degree of stenosis. 
In contrast, the SPECIAL study focuses on non-culprit 
vessels of patients with NSTE-ACS with a stenosis degree 
ranging from 50% to 75%, indicating more severe lesions 
compared with GLAGOV and HUYGENS. While the 
primary end points of interest remain plaque reversal or 
stability, considering lesions of varying severity implies 
different disease stages for patients. More severe stenosis 
indicates differences in haemodynamics, impacting 
patient prognosis. Therefore, the SPECIAL study aims 
to enrich plaque data for non-culprit coronary critical 
lesions and provide additional research evidence on the 
safety and efficacy of PCSK9 inhibitors in such patients.

Choice of OCT imaging
Different intravascular imaging modalities yield distinct 
characteristics in imaging data. Reports suggest that 
features of vulnerable plaques on OCT are associated 
with larger cardiovascular risks. The SPECIAL study opts 
for OCT as the intravascular imaging tool to acquire 
plaque information. Compared with IVUS, OCT boasts 
higher imaging resolution, enabling insights into various 
aspects of PCSK9 antibody efficacy against atheroscle-
rosis, including plaque composition, and microstructure. 
This choice enhances the specificity and granularity of 
the obtained data, contributing to a more comprehen-
sive understanding of the impact of PCSK9 inhibitors on 

plaque characteristics in patients with NSTE-ACS with 
non-culprit coronary critical lesions.

Limitations
Our study has several limitations. First, it was conducted 
at a single medical centre, which may limit the general-
isability of the results. Regional differences, population 
characteristics and treatment facilities across different 
centres could yield varying outcomes. Second, despite our 
efforts to maintain consistency in the treatment process, 
some variations were present during implementation. 
Although guidelines suggest escalating statin dosages to 
attain desired LDL-C levels, a significant proportion of 
the Chinese population fails to meet these therapeutic 
targets, primarily due to the administration of routine or 
low statin doses—a fact supported by existing literature. 
Compared with their European and American counter-
parts, Asian populations, which are generally smaller in 
stature, exhibit a higher incidence of muscle soreness and 
liver damage when subjected to high-dose statin therapy, 
thereby constraining the application of higher doses. 
Reflecting the realities of clinical practice in China, we 
opted for a standard dosage of rosuvastatin at 10 mg/day, 
a decision we believe mirrors the actual treatment land-
scape more accurately. But it cannot be denied that this is 
indeed a deficiency in our research as patients who did not 
achieve the guideline-recommended LDL-C levels with 
statin monotherapy at a fixed dose may impact cardio-
vascular prognosis. Finally, for non-culprit vessels with 
stenosis between 50% and 75%, although experienced 
clinicians assessed the presence of ischaemic evidence 
based on clinical symptoms and ECG results, func-
tional tests such as fractional flow reserve measurements 
were not performed, representing a certain limitation. 
Recently, the FITTER study,37 currently underway, seeks 
to explore the impact of the cholesterol-lowering medica-
tion evolocumab when administered alongside standard 
statin therapy. The study focuses on assessing its effects 
on blood flow in non-infarct-related artery lesions among 
patients diagnosed with ACS and multivessel disease. This 
research endeavour holds promise for bridging existing 
gaps in understanding within this domain.

ETHICS AND DISSEMINATION
Ethics
This study will adhere to the principles outlined in the 
Helsinki Declaration and other applicable ethical guide-
lines. This study protocol has received approval from the 
Medical Research Ethics Committee of the First Affiliated 
Hospital of the University of Science and Technology of 
China (Anhui Provincial Hospital), with approval number 
2022-ky214.

Dissemination
We plan to disseminate the findings of this study through 
various channels. This includes publication in peer-
reviewed academic journals, presentation at relevant 
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academic conferences and communication to the public, 
policymakers and healthcare professionals. We will 
also share updates on the research progress through 
social media and other online platforms to facilitate the 
exchange and application of scientific knowledge. Efforts 
will be made to ensure widespread dissemination of the 
research results and to have a positive impact on society.
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