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matory factor IL-10. Follow-up revealed significantly 
elevated circ_0092576 levels in patients who developed 
MACE. Compared to the low circ_0092576 group, the 
high circ_0092576 group exhibited a significantly 
higher cumulative incidence of MACE. Elevated 
circ_0092576 levels correlate with increased risk of 
CHD and subsequent MACE. In summary, 
circ_0092576 is a potential biomarker for CHD risk 
and prognosis. Elevated levels indicate increased risk 
of CHD, more severe coronary artery stenosis, stron-
ger inflammation, and are associated with an increased 
risk of adverse cardiac events.

Introduction
Cardiovascular diseases are major killers threatening 

human health, with coronary heart disease (CHD) being 
the leading cause of death among cardiovascular patients 
(Halim et al., 2009). This disease not only triggers respi-
ratory muscle weakness leading to pulmonary dysfunction 
(Lv et al., 2023) but also correlates with psychiatric 
disorders such as depression (Tschorn et al., 2021). 
Furthermore, recurrent coronary events lead to poor prog-
nosis (Lv et al., 2021), causing significant physical and 
psychological harm to patients and their families. 
Currently, CHD diagnosis primarily relies on coronary 
angiography, an invasive procedure carrying risks of 
complications and adverse reactions (Li et al., 2022). 
Therefore, discovering more novel biomarkers, including 
circular RNAs (circRNAs), is of great significance for 
improving the prognosis of CHD.

circRNAs are a new type of non-coding RNA (Szcze
paniak et al., 2023). Initially, circRNAs were thought to 
be useless by-products of RNA splicing (Mei and Chen, 
2022). However, with advancements in molecular biology 
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Abstract. This study aims to investigate the predictive 
value of circ_0092576 for coronary heart disease 
(CHD) and major adverse cardiac events (MACE) 
risk, and to elucidate its association with the degree 
of coronary artery stenosis and inflammatory status. 
A total of 200 CHD patients and 180 non-CHD con-
trols were recruited. Plasma levels of circ_0092576, 
IL-1β, TNF-α and IL-10 were measured using RT-qPCR. 
Coronary artery stenosis severity was assessed using 
the Gensini score system, and MACE occurrence was 
recorded during regular follow-up. circ_0092576 lev-
els were significantly higher in CHD patients than in 
the control group, with an area under the ROC curve 
(AUC) of 0.885. Furthermore, circ_0092576 showed 
significant positive correlations with Gensini scores 
and pro-inflammatory factors IL-1β and TNF-α while 
exhibiting a negative correlation with the anti-inflam-
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techniques, the regulatory functions of circRNAs in 
various cellular events have become known (Yang et al., 
2021). The involvement of circRNAs in cardiovascular 
events has also become a hot topic. circRNAs have been 
identified in heart failure and myocardial infarction (Mei 
and Chen, 2022), and various aberrantly expressed circ
RNAs have been found in coronary artery diseases (Pan 
et al., 2019). Studies have also shown that circRNAs have 
a potential value as personalized diagnostic and prognos-
tic biomarkers and therapeutic targets for CHD (Fan et 
al., 2025). For example, circARCN1 expressed in mac-
rophages exacerbates a key factor in CHD – atheroscle-
rosis – by regulating HUR-mediated USP31 mRNA (Pan 
et al., 2024). circ_0001360 and circ_0000038 have been 
identified as important biomarkers for CHD (Zhang et 
al., 2024a). Despite these advancements, the functions 
and clinical significance of most circular RNAs in CHD 
remain unexplored. Our research focuses on circ_0092576, 
which was selected as a candidate gene based on com-
prehensive evidence: preliminary bioinformatic analysis 
indicated that it might be involved in pathways related 
to CHD, such as the Aplein and JAK/STAT signalling 
pathways, and transcriptomic data suggested that its 
expression was up-regulated in CHD samples (Rafiq et 
al., 2023). However, these predictions lack systematic 
clinical validation.

This study aims to evaluate the potential of circ_0092576 
as a novel biomarker by investigating its association with 
coronary artery stenosis, inflammatory status and clinical 
prognosis in patients with coronary artery disease. We 
hypothesize that the expression level of circ_0092576 
may be closely associated with the severity of coronary 
artery lesions, the intensity of inflammatory responses 
and the occurrence of major adverse cardiovascular events 
(MACE). If this association is confirmed, circ_0092576 
holds promise as a novel reference for risk stratification, 
disease monitoring and prognosis assessment in CHD, 
thereby optimizing patient management.

Material and Methods

Subject inclusion

This study recruited a total of 380 subjects from 
Chinese and Western Medicine Hospital of Panzhihua. 
All participants underwent coronary angiography between 
2017 and 2018 due to unexplained chest pain or sus-
pected CHD symptoms. Based on angiographic findings 
and diagnostic criteria, 200 subjects were confirmed as 
CHD patients. An additional 180 subjects, whose angio-
grams showed no significant coronary artery stenosis 
(< 50 % narrowing) and who did not meet diagnostic 
criteria for CHD, were included in the control group. All 
subjects were aged between 40 and 80 years. CHD pa-
tients met the diagnostic criteria for CHD according to 
international cardiovascular disease treatment guidelines, 
including but not limited to angina and coronary artery 
stenosis ≥ 50 % as shown by angiography. Exclusion 
criteria included: 1. patients who had undergone cardiac 

surgery or cardiac interventional therapy, 2. patients with 
severe chronic diseases (such as cancer, liver or kidney 
failure), 3. pregnant or breastfeeding women, 4. patients 
deemed unsuitable for participation in this study. This 
was to ensure the homogeneity of the study sample and 
the reliability of the results. All participants signed writ-
ten informed consent forms prior to enrolment. This study 
protocol has also been approved by the Ethics Committee 
of Chinese and Western Medicine Hospital of Panzhihua.

Data and sample collection
Clinical characteristics of subjects were collected 

prior to coronary angiography, including demographic 
data, medical history and biochemical parameters. The 
degree of coronary artery stenosis was assessed using the 
Gensini scoring system. Peripheral blood samples were 
collected from the subjects before coronary angiography.

RT-qPCR
circ_0092576 levels were determined by RT-qPCR. 

Total RNA was extracted from plasma samples using the 
RNeasy Protect Mini Kit (Qiagen, Hilden, Germany). 
Subsequently, linear RNA within the total RNA was di-
gested with RNase R (Epicentre Technologies, Madison, 
WI) to eliminate linear RNA in the samples. Then, cir-
cular RNA was reverse transcribed into cDNA using the 
PrimeScript RT Kit (Takara, Shiga, Japan). Finally, the 
expression level of circ_0092576 was detected by qPCR 
using the SuperScript IV RT-PCR Kit (Invitrogen, 
Carlsbad, CA). The concentration of circ_0092576 was 
determined using the 2^(ΔΔCt) method. GAPDH and U6 
were used as internal reference genes. Concurrently, the 
mRNA expression levels of IL-1β, TNF-α, IL-10 and 
miR-1253 were detected by RT-qPCR. All primer se-
quences were designed and synthesized based on vali-
dated gene sequences from PrimerBank or NCBI data-
bases. Detailed sequence information is listed in 
Supplementary Table S1.

Follow-up
A total of 200 patients with CHD underwent regular 

follow-up. MACE, including cardiovascular death, myo-
cardial infarction and hospitalization due to CHD, were 
recorded. The maximum follow-up duration was 32 
months.

Cell culture
The human coronary artery endothelial cell line 

(HCAEC, ATCC, Manassas, VA) was purchased from 
the American Cell Culture Repository. The cells were 
routinely cultured in endothelial cell-specific complete 
medium (ECM, ScienCell, Carlsbad, CA), which con-
tained 5 % foetal bovine serum (Thermo Fisher Scientific, 
Waltham, MA), 1 % endothelial cell growth factor addi-
tive and 1 % penicillin-streptomycin solution (Beyotime, 
Nanjing, China). Cells from the 3rd to 7th passage in the 
logarithmic growth phase were selected for subsequent 
experiments.
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Nucleocytoplasmic fractionation assay

The separation and purification of nuclear and cyto-
plasmic RNA were strictly carried out in accordance with 
the operating procedures of the cytoplasmic and nuclear 
RNA purification kit (Norgen, Belmont, CA). Sub
sequently, RT-qPCR was used to precisely quantify the 
expression level of circ_0092576. In the experiment, U6 
small nuclear RNA was selected as the internal reference 
gene for nuclear RNA, and GAPDH was used as the in-
ternal reference gene for cytoplasmic RNA to achieve the 
normalization analysis of the expression data.

Dual‑luciferase reporter assay
The Circular RNA Interactome online database pre-

dicted the binding sites of circ_0092576 and miR-1253. 
Through RT-qPCR, the sequence fragments containing 
the predicted miR-1253 binding sites of circ_0092576 
were amplified separately. These wild-type fragments 
were cloned into the pmirGLO dual-luciferase reporter 
vector (GenePharma, Shanghai, China) to construct the 
circ_0092576-WT reporter plasmid. At the same time, 
the corresponding mutant plasmid circ_0092576-MUT 
was constructed. When the cells reached 40–50 % con
fluence, the above reporter plasmids were co-transfected 
with miR-1253 mimics or controls into the cells. After 
48 hours of transfection, the cells were lysed, and the 
relative luciferase activity was determined and calcu-
lated strictly following the operating procedures of the 
dual-luciferase reporter gene detection system (Promega, 
Madison, WI).

RNA pull-down assay
Cells were collected and lysed, and centrifuged to 

obtain the total protein lysate. The wild-type miR-1253 
probe was labelled with biotin and the mutant/unordered 
probe with biotin. The cell lysate was incubated with the 
labelled wild-type probe and the labelled mutant/unor-
dered probe separately at 4 °C for 6 hours. Then, strep-
tavidin magnetic beads (Life Technologies, Carlsbad, 
CA) were added and the incubation was gently rotated at 
4 °C for 2 hours. After magnetic separation and strict 
washing, the enrichment degree of circ_0092576 in the 
experimental group and the control group was quantita-
tively detected by RT-qPCR.

Statistical analysis
Data analysis was performed using SPSS 22.0 and 

GraphPad 8.0 software. All data are expressed as mean 
± SD. Data normality was assessed using the Shapiro-
Wilk test. For comparisons between two groups: inde-
pendent sample t-tests were used for normally distrib-
uted data, while Mann-Whitney U tests were applied for 
non-normally distributed data. For multiple compari-
sons, Tukey’s post hoc test followed one-way analysis of 
variance (ANOVA). The diagnostic performance of 
circ_0092576 for CHD was evaluated using receiver 
operating characteristic (ROC) curve analysis. Indepen
dent risk factors for CHD were identified through multi-

variate binary logistic regression analysis. Linear asso-
ciations between continuous variables were assessed 
using the Pearson’s correlation coefficient. For survival 
analysis, patients were stratified into high- and low-ex-
pression groups based on mean plasma levels of 
circ_0092576. Cumulative incidence rates of MACE were 
presented using Kaplan-Meier curves, with intergroup 
differences evaluated via log-rank test. P < 0.05 was 
considered statistically significant.

Results

Clinical characteristics of participants

The baseline demographic characteristics, traditional 
cardiovascular risk factors and key biochemical param-
eters of the 200 CHD patients and 180 non-CHD controls 
are summarized in Table 1. No significant differences 
were observed between the two groups regarding age, 
gender, or BMI (P > 0.05). However, hypertension, hy-
perlipidaemia and diabetes were significantly more fre-
quent in the CHD patients than in the control group 
(P < 0.05), while there were no differences in the number 
of smokers, drinkers, or family history of CHD (P > 0.05). 
Regarding biochemical indicators, there were no sig-
nificant differences in total cholesterol (TC), triglycerides 
(TG), low-density lipoprotein cholesterol (LDL-C), serum 
creatinine (Scr) and serum uric acid (SUA) between CHD 
patients and the control group (P > 0.05), while fasting  
blood glucose (FBG) and C-reactive protein (CRP) levels 
were significantly higher in CHD patients (P < 0.001), 
and high-density lipoprotein cholesterol (HDL-C) was 
lower in CHD patients (P < 0.001, Table 1).

Predictive value of circ_0092576 for CHD
As shown in Fig. 1A, the plasma level of circ_0092576 

was significantly elevated in CHD patients compared to 
controls (P < 0.001). The ROC curve results indicated 
that circ_0092576 could accurately identify CHD, with 
a specificity of 88.89 % and sensitivity of 83.00 %, and 
an area under the curve (AUC) of 0.885 (Fig. 1B). 
Furthermore, both univariate and multivariate binary 
logistic regression analyses indicated that circ_0092576 
was a significant independent risk factor for CHD (P < 
0.001, Table 2). 

Correlation of circ_0092576 with the degree of 
stenosis and inflammatory status in CHD 
patients

The Gensini score of CHD patients was significantly 
higher than that of controls (P < 0.001, Fig. 2A), and the 
level of circ_0092576 was significantly positively cor-
related with the Gensini score (r = 0.610, P < 0.001, Fig. 
2B). The inflammatory profile also differed markedly 
between the groups. Compared to controls, CHD patients 
exhibited significantly higher mRNA expression levels 
of the pro-inflammatory cytokines IL-1β and TNF-α (P < 
0.001, Fig. 2C and E) and significantly lower levels of 
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the anti-inflammatory cytokine IL-10 (P < 0.001, Fig. 2G). 
Importantly, circ_0092576 showed a remarkable positive 
correlation with IL-1β (r = 0.539, P < 0.001, Fig. 2D) and 
TNF-α (r = 0.504, P < 0.001, Fig. 2F), while it had a 
significant negative correlation with IL-10 (r = −0.542, 
P < 0.001, Fig. 2H).

Predictive value of circ_0092576 for MACE risk 
in CHD patients

The level of circ_0092576 was significantly elevated 
in CHD patients who first experienced MACE (P < 0.001, 
Fig. 3A). Additionally, ROC analysis revealed that 

circ_0092576 had a predictive value for MACE risk, with 
a specificity of 66.85 % and sensitivity of 78.95 %, and 
an AUC of 0.754 (Fig. 3B). Furthermore, when CHD 
patients were stratified into high-expression and low-
expression groups based on the circ_0092576 average 
level, Kaplan-Meier survival analysis revealed a signifi-
cantly higher cumulative incidence of MACE in the 
high-expression group (log rank P = 0.004, Fig. 3C).

circ_0092576 targets binding to miR-1253
We further predicted the targets of circ_0092576. 

Experimental findings showed that circ_0092576 was 
enriched in the cytoplasm (Fig. 4A). Circular RNA 
Interactome predicted the binding sites between 
circ_0092576 and miR-1253 (Fig. 4B). Dual-luciferase 
reporter assays demonstrated that, in the wild-type 
circ_0092576, miR-1253 mimic suppressed luciferase 
activity (P < 0.001), while the mutant circ_0092576 was 
unaffected (P > 0.05, Fig. 4C). RNA pull-down assays 
further confirmed the specific binding between 
circ_0092576 and miR-1253 (P < 0.001, Fig. 4D). 
Moreover, plasma miR-1253 levels in CHD patients were 
significantly lower than those in the control group (P < 
0.001, Fig. 4E), and these levels showed a significant 
negative correlation with circ_0092576 (r = –0.512, P < 
0.001, Fig. 4F).

Discussion
Over 200 million people worldwide suffer from CHD 

(Mansoor et al., 2022), which not only impacts their 

Table 1. Clinical baseline characteristics of participants

Items
Participants (N = 380)

P value
Controls (N = 180) CHD patients  (N = 200)

Age (years), mean ± SD 61.15 ± 4.71 63.06 ± 5.46 0.132
BMI (kg/m2), mean ± SD 24.39 ± 4.04 23.83 ± 3.47 0.144
Male, N (%) 127 (70.56) 141 (70.50) 0.991
Smoking, N (%) 103 (57.22) 107 (53.50) 0.472
Drinking, N (%) 110 (61.11) 107 (53.50) 0.147
CHD family history, N (%) 68 (37.78) 62 (31.00) 0.194
Hypertension, N (%) 120 (66.67) 97 (48.50) 0.000
Hyperlipidaemia, N (%) 116 (64.44) 124 (62.00) 0.033
Diabetes, N (%) 35 (19.44) 55 (27.50) 0.004
FBG, mmol/l 5.25 ± 0.93 5.66 ± 0.97 < 0.001
TG, mmol/l 1.62 ± 0.44 1.70 ± 0.48 0.087
TC, mmol/l 4.66 ± 0.99 4.75 ± 1.05 0.407
LDL-C, mmol/l 2.47 ± 0.39 2.57 ± 0.56 0.055
HDL-C, mmol/l 1.82 ± 0.44 1.21 ± 0.48 < 0.001
CRP, mg/l 5.60 (4.92–6.56) 10.07 (7.85–11.19) < 0.001
Scr, μmol/l 74.11 (66.91–83.41) 77.30 (68.58–84.60) 0.106
SUA, μmol/l 345.14 ± 53.88 355.95 ± 56.23 0.058

Abbreviations: BMI – body mass index, FBG – fasting blood glucose, TC – total cholesterol, TG – triglyceride, LDL-C – low-density 
lipoprotein cholesterol, HDL-C – high-density lipoprotein cholesterol, CRP – C-reactive protein, Scr – serum creatinine, SUA – serum 
uric acid. All data were presented as mean ± standard deviation or N (%).

Fig. 1. Predictive value of circ_0092576 in CHD. (A) The 
levels of circ_0092576 in patients were quantified using 
RT-qPCR. (B) The predictive utility of circ_0092576 lev-
els in coronary artery disease was assessed via ROC curve 
analysis. ****P < 0.0001.
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physical and mental health but also imposes a significant 
economic burden. According to statistics, the average 
annual hospital costs reach $ 5,407.34 per person (Mi et 
al., 2023). The aetiology of CHD is complex, with hy-
pertension, hyperlipidaemia and diabetes being major 
risk factors (Escobar, 2002; Ades et al., 2012). Following 
CHD, there is a chance of adverse cardiac events occur-
rence, leading to poor prognosis for some patients (Stone 
et al., 2023). Compared to the field of cancer, the af-
fected tissues in CHD are not easily accessible, making 
the development of liquid biopsies to discover more 
prognostic markers for CHD crucial for advancing non-
invasive diagnostics and personalized medicine (Cormier 
et al., 2023).

Although the discovery of circular RNAs dates back 
less than half a century, significant progress has been 
made in their research (Wei et al., 2023). Existing studies 
indicate that circRNAs are widely present across organ-
isms ranging from microorganisms to mammals, regulat-
ing diverse biological processes at both molecular and 
tissue levels (Zhou et al., 2020; Yifan et al., 2025). 
Compared to linear RNA, circRNAs exhibit higher stabil-
ity due to their unique covalently closed circular structure 
and demonstrate tissue-specific expression patterns (Kaur 
et al., 2023). These characteristics position them as po-
tential diagnostic and prognostic biomarkers for various 
diseases. In the field of CHD, the diagnostic value of 
circRNAs has garnered extensive attention (Li et al., 

2023). Multiple studies suggest that circRNAs may par-
ticipate in the pathological progression of CHD; for in-
stance, research indicates that circ_0000284 may promote 
CHD progression by mediating miRNA regulation (Dinh 
et al., 2024). In this study, we observed significantly el-
evated expression of circ_0092576 in the plasma of CHD 
patients, consistent with the gene expression profile char-
acteristics of CHD reported by Rafiq et al. (2023). The 
ROC analysis indicated that circ_0092576 has a potential 
diagnostic value for CHD. Moreover, both univariate and 
multivariate analyses showed that circ_0092576 has a 
strong association with CHD. However, it is particularly 
important to note that the higher odds ratio (OR) should 
be interpreted with caution. Although this may suggest 
the potential significance of circ_0092576 in CHD, such 
a large effect value is not uncommon in exploratory studies 
and may be influenced by sample selection bias, unmea-
sured confounding factors, or statistical variations. 
Compared with other reported circRNA biomarkers, the 
relative advantage of circ_0092576 still needs to be con-
firmed in independent cohorts. Therefore, we emphasize 
that this finding must be strictly validated in a prospec-
tive, multi-centre, independent cohort to assess its actual 
diagnostic efficacy. Furthermore, in CHD patients, ele-
vated Gensini scores reflect the severity of coronary artery 
stenosis (Zhang et al., 2024b). The predictive value of 
circ_0092576 is also highlighted due to its association 
with MACE. The increase in the level of circ_0092576 

Table 2. Bivariate regression-predicted independent factors of CHD

Items
Univariate Analysis Multivariate Analysis

OR (95% CI) P value OR (95% CI) P value
Age (years) 1.016 (0.679–1.520) 0.940
Gender 0.997 (0.641–1.551) 0.991
BMI (kg/m2) 0.774 (0.517–1.159) 0.214
Smoking 0.860 (0.573–1.290) 0.466
Drinking 0.732 (0.487–1.102) 0.135
Family history of CHD 0.740 (0.484–1.132) 0.165
Hypertension 0.471 (0.311–0.714) < 0.001 0.533 (0.254–1.119) 0.096
Hyperlipidaemia 0.624 (0.409–0.951) 0.028 0.608 (0.276–1.337) 0.608
Diabetes mellitus 0.482 (0.297–0.782) 0.003 0.445 (0.196–1.010) 0.053
FBG 1.909 (1.269–2.872) 0.002 1.518 (0.782–2.945) 0.217
TG 1.342 (0.896–2.009) 0.154
TC 1.135 (0.759–1.698) 0.538
LDL-C 1.351 (0.902–2.023) 0.145
HDL-C 0.146 (0.093–0.230) < 0.001 0.300 (0.141–0.636) 0.002
CRP 18.114 (10.675–30.735) < 0.001 15.362 (7.564–31.201) < 0.001
Scr 1.575 (1.050–2.364) 0.028 1.422 (0.742–2.728) 0.289
SUA 1.331 (0.888–1.994) 0.166
circ_0092576 24.324 (14.207–41.643) < 0.001 10.067 (4.961–20.429) < 0.001

Abbreviations: BMI – body mass index, FBG – fasting blood glucose, TC – total cholesterol, TG – triglyceride, LDL-C – low-density 
lipoprotein cholesterol, HDL-C – high-density lipoprotein cholesterol, CRP, C-reactive protein, Scr, serum creatinine, SUA – serum 
uric acid.
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is correlated with an elevated cumulative incidence of 
MACE, indicating that it not only plays a role in diagno-
sis but also has value in risk prediction. This enhances 
its clinical relevance, making circ_0092576 a potential 
biomarker that can be used for disease identification and 
outcome assessment.

Inflammation is widely recognized as a potential un-
derlying mechanism of CHD (Wang et al., 2024). The 
occurrence of inflammation may influence the formation 
of vulnerable plaques and plaque rupture, stimulate 
thrombosis, and ultimately lead to myocardial infarction 
(Ma and Li, 2023). Therefore, we also analysed the as-

sociation between circ_0092576 and inflammatory factors 
in CHD patients. We observed that the level of 
circ_0092576 was positively correlated with pro-inflam-
matory cytokines (IL-1β, TNF-α) and negatively corre-
lated with anti-inflammatory cytokine IL-10. These as-
sociations indicate that circ_0092576 is located in the 
inflammatory cascade reaction of CHD. Beyond the 
correlation analysis, we proposed a possible mechanism 
framework to explain the mechanism by which 
circ_0092576 functions. Our in vitro experiments con-
firmed that circ_0092576 can directly bind to miR-1253 
and act as a molecular sponge. Previous studies have 

Fig. 2. Correlation between circ_0092576 levels, stenosis severity and inflammatory status in CHD. (A–B) Expression of 
Gensini score in subjects and correlation analysis between circ_0092576 and Gensini score in patients with CHD. (C–D) 
IL-1β mRNA expression in the subjects and the correlation between circ_0092576 and IL-1β in patients with CHD. (E–F) 
TNF-α mRNA expression was analysed in the subjects, and the correlation between circ_0092576 and TNF-α was ex-
plored in patients with CHD. (G–H) IL-10 mRNA expression was analysed in the subjects, and the correlation between 
circ_0092576 and IL-10 was explored in patients with CHD. ****P < 0.0001.
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shown that miR-1253 has a clear functional regulatory 
role in the cardiovascular system: it is not only related to 
the inflammatory state (Johannessen et al., 2025) but can 
also directly regulate the proliferation and apoptosis 
processes of vascular smooth muscle cells (Wang et al., 
2020), and the dysfunction of vascular smooth muscle 
cells is a key link in the formation and development of 
atherosclerotic plaques. Based on this, we hypothesize 
that circ_0092576 may relieve the inhibitory effect of 
miR-1253 on downstream target genes by competitive 
adsorption, thereby affecting the core pathological pro-
cesses of atherosclerosis such as vascular inflammatory 

response, endothelial dysfunction and vascular remodel-
ling. This hypothesis provides a reasonable molecular 
explanation for understanding the high expression of 
circ_0092576 in CHD and its strong association with 
clinical phenotypes and points out a specific direction for 
subsequent functional research – that is, to deeply verify 
the regulatory network of this axis in vascular cells and 
its role in the animal models of atherosclerosis.

Although this study has achieved some promising 
findings, it is necessary to candidly recognize the limita-
tions. Firstly, the cross-sectional design can establish 
correlations but cannot infer causal relationships. 

Fig. 3. Predictive significance of circ_0092576 for MACE risk in CHD patients. (A) Comparison of circ_0092576 levels 
in patients with and without MACE. (B) ROC curves evaluated the circ_0092576’s predictive power for MACE events. 
(C) Kaplan-Meier curves assessed the circ_0092576’s prognostic significance for MACE events. ***P < 0.001.

Fig. 4. circ_0092576 targets binding to miR-1253. (A) Subcellular localization analysis of circ_0092576. (B) Binding 
sites between circ_0092576 and miR-1253. (C) Dual-luciferase reporter assay. (D) RNA pull-down assay. (E) Levels of 
miR-1253 in CHD patients. ****P < 0.0001.
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Secondly, although we confirmed the interaction between 
circ_0092576 and miR-1253, the specific biological func-
tions of this molecular axis in CHD-related cells (such 
as endothelial cells and vascular smooth muscle cells) 
have not yet been verified. In the future, it is necessary 
to clarify the specific role of this axis in the key steps of 
CHD through in vitro cell models and in vivo animal 
models. Thirdly, the single-centre nature and limited 
sample size of this study may affect the generalizability 
of the results, and it is necessary to verify them in inde-
pendent multi-centre cohorts from different regions with 
larger sample sizes. Finally, the assessment of inflamma-
tory factors is limited to the mRNA level, and the plasma 
protein levels have not been detected. Future research 
should establish a more complete molecular phenotypic 
association map.

In conclusion, this study demonstrates that circ_0092576 
is a plasma biomarker that has a strong association with 
CHD and is related to the severity of the disease, inflam-
matory state and adverse prognosis. The proposed ceRNA 
mechanism hypothesis provides a preliminary direction 
for its biological function. These findings offer new can-
didate molecules for non-invasive diagnosis and risk 
stratification of CHD.
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