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Background: New-onset atrial fibrillation (NOAF) is a common complication
following primary percutaneous coronary intervention (PCl) for ST-segment
elevation myocardial infarction (STEMI), with a reported incidence of 6.3%—
8.0%. It represents a significant risk factor for major adverse cardiovascular
events (MACE) in this patient population. The C-reactive protein—triglyceride-
glucose index (CTI), a composite biomarker reflecting both inflammatory
(via high-sensitivity C-reactive protein, hs-CRP) and metabolic (via the
triglyceride-glucose index, TyG index) pathways, has demonstrated prognostic
potential for predicting MACE and mortality. Nevertheless, its specific utility in
predicting NOAF among STEMI patients undergoing primary PCl has not
been investigated.

Methods: This retrospective study included 696 patients (mean age 63.9 + 12.97
years) diagnosed with acute ST-elevation myocardial infarction. Clinical data
were collected to calculate the TyG index = In[TG(mg/dL) x FBG(mg/dL)/2]
and the CTl=0.412 x [CRP(mg/L)] + In[(TG(mg/dL) x FBG(mg/dL))/2]. NOAF
was defined as atrial fibrillation occurring for the first time within 30 days
after primary PCIl. Multivariate logistic regression was used to assess the
association between CTI and NOAF. Receiver operating characteristic (ROC)
analysis was used to evaluate the predictive value of the CTI, the TyG index
and high-sensitivity hs-CRP, with area under the curve (AUC) differences
being determined via DelLong’s test.

Results: Of 696 initially screened participants, 62 (8.9%) developed NOAF.
Multivariate analysis (stepwise forward method) confirmed CTI, Age, LVEF,
and IRA-RCA as independent predictors of post-primary PCI NOAF. In ROC
analysis, the CTl demonstrated superior discriminative power for NOAF with
an AUC of 0.741, compared to the TyG index (AUC =0.686) and hs-CRP
(AUC = 0.664), and the Delong test confirmed that these differences were
statistically significant. Combining CTI with conventional clinical indicators
further improved NOAF risk stratification (AUC = 0.795).
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Conclusions: CTl is an independent risk factor for post-primary PCI NOAF in
STEMI patients. It exhibits superior predictive value for NOAF compared to hs-
CRP or TyG index alone, making it a clinically useful tool for risk stratification in

C-reactive protein-triglyceride-glucose index, new-onset atrial fibrillation, primary
percutaneous coronary intervention, ST-segment elevation myocardial infarction, TyG
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this patient population.
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Introduction

ST-segment elevation myocardial infarction (STEMI) is one of
the main causes of sudden cardiac death worldwide (1, 2). While
(PCI)
effectively restores blood flow to the infarct-related vessel and

timely primary percutaneous coronary intervention

significantly ~ reduces  in-hospital ~mortality, postoperative
complications continue to pose a significant challenge to long-term
patient outcomes (3-5). One such complication is New-onset atrial
fibrillation (NOAF), a common and severe arrhythmia that occurs
in approximately 6.3% to 8.0% of STEMI cases (6, 7). NOAF can
induce rapid ventricular rates and disrupt haemodynamic stability,
thereby precipitating or exacerbating heart failure (8). It also
markedly increases patients’ long-term mortality and risk of major
adverse cardiovascular events (9). Consequently, the early
identification of high-risk NOAF patients and the implementation
of proactive interventions are of significant clinical importance.

In recent years, researchers have focused on identifying
predictors of NOAF in patients with STEMI following primary PCI
(10, 11). There is substantial evidence indicating that inflammation
play
pathophysiology of NOAF (12-14). Elevated levels of inflammatory

and metabolic dysfunction central roles in the
markers, such as high-sensitivity C-reactive protein (hs-CRP), are
closely associated with the onset and maintenance of atrial
fibrillation (15). This may be due to mechanisms involving atrial
fibrosis and electrical remodelling, which are induced by
inflammatory cell infiltration (16). Concurrently, the triglyceride-
glucose index (TyG index), a reliable, non-invasive indicator of
insulin resistance, has been shown to be associated with an
increased risk of atrial fibrillation (14, 17, 18). It promotes the
formation of atrial fibrillation substrate by influencing left atrial
remodelling and autonomic nervous system activity (19, 20).
However, the predictive efficacy of individual inflammatory or
metabolic markers is often limited (14, 15). It is important to note
that inflammatory and metabolic pathways do not exist in
isolation within the body, but rather form a complex network of
interactions that collectively exacerbate atrial remodelling (20).
Based on this, we hypothesise that a composite indicator capable
of integrating both inflammatory and metabolic states
simultaneously may offer superior predictive value compared to
any single marker. The C-reactive protein-triglyceride glucose
index (CTI) is an emerging composite metric comprising hs-
CRP and the TyG index. Recent studies have confirmed that the
CTI effectively predicts major adverse cardiovascular events

following primary PCI and is associated with cardiovascular
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outcomes in patients with stroke or hypertension, as well as in-
hospital mortality in critically ill patients (21-23).

Nevertheless, the value of CTI in predicting post-primary PCI
NOAF in STEMI patients is still unclear. This study is the first to
systematically investigate the association between CTI and post-
primary PCI NOAF in STEMI patients, and aims to evaluate its
predictive efficacy for this specific complication. This will provide a
novel, more integrated and robust tool for clinical risk stratification.

Methods
Study population

This was a single-center retrospective study conducted at
Qingdao Eighth People’s Hospital. We consecutively enrolled
patients who underwent primary percutaneous coronary
intervention (primary PCI) for ST-segment elevation myocardial
infarction (STEMI) from October 2019 to March 2025. All patients
were managed in accordance with the latest clinical practice
guidelines for STEMI. The primary PCI procedure was performed
as follows: After standard antiplatelet pretreatment (loading doses
of aspirin 300 mg and clopidogrel 300 mg or ticagrelor 180 mg),
femoral or radial artery access was established. Coronary
angiography was performed to identify the infarct-related artery
(IRA), and lesion severity was assessed using quantitative coronary
angiography. Balloon angioplasty was first performed to restore
initial blood flow, followed by stenting (drug-eluting stents were
preferred) to achieve optimal revascularization (defined as residual
<20% and TIMI flow grade 3).

anticoagulation with unfractionated heparin or bivalirudin was

stenosis Post-procedural
administered per protocol, and dual antiplatelet therapy (DAPT)
was initiated for long-term maintenance.

Inclusion criteria were: (1) Age >18 years; (2) Confirmed
STEMI (diagnosed by typical chest pain lasting >20 min,
dynamic ST-segment elevation >0.1mV in two or more
contiguous leads, and elevated cardiac troponin levels);
(3) Underwent successful primary PCL

Exclusion criteria were: (1) Severe hepatic or renal dysfunction
(estimated glomerular filtration rate [eGFR] <30 mL/min/1.73 m?
or Child-Pugh class C liver disease); (2) Active infection,
autoimmune disease, or malignant tumor; (3) History of AF;
(3) Missing key clinical/laboratory data.

The Institutional Review Board (IRB) of Qingdao Eighth
People’s Hospital

approved this study protocol (approval
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number: QBYLL-KY-2026-001). Given the low risk of the study
(only routine clinical data and imaging were collected), the IRB
waived the requirement for signed written consent. After
applying the inclusion and exclusion criteria, 696 patients were
finally included in the statistical analysis (Figure 1).

Sample size considerations

To ensure a precise estimate of the incidence of new-onset
(NOAF),
performed based on the formula for estimating a population

atrial fibrillation a sample size calculation was
proportion. Using an anticipated incidence (p) of 8.0% (based
on prior study), a margin of error (E) of +2.5%, and a 95%
confidence level (Z=1.96), the minimum required sample size
was calculated to be approximately 452. Accounting for
potential incomplete data, the target sample size was set at 500.
During the study period, 696 consecutive eligible patients were
enrolled, exceeding this target. The observed NOAF incidence was
8.9% (62/696), with a 95% confidence interval of 7.0% to 11.1%.

Clinical data collection and TyG index, CTI
calculation

Comprehensive clinical data were collected from electronic

medical records and standardized case report forms:

Demographic and baseline characteristics: Age, gender, height,
weight [used to calculate body mass index (BMI) as weight/
height?, kg/m?], and smoking history (current smoker, former

10.3389/fcvm.2026.1735647

smoker, never smoker). Past medical history: Hypertension
(diagnosed by previous medical records, use of antihypertensive
drugs, or blood pressure >140/90 mmHg on two separate
occasions), diabetes mellitus [diagnosed by previous medical
records, use of antidiabetic drugs/insulin, or fasting blood
glucose [FBG] >7.0 mmol/L or glycated hemoglobin >6.5%],
coronary heart disease (prior myocardial infarction or coronary
revascularization), stroke (prior ischemic or hemorrhagic stroke
confirmed by imaging), heart failure (NYHA class >II or left
ventricular ejection fraction [LVEF] <40% before primary PCI).
with  the
corresponding international clinical guidelines. Venous blood

All diagnoses were confirmed in accordance
samples were collected after an 8-hour fast on the first day of
admission (before primary PCI). Tests included FBG, total
cholesterol (TC), triglycerides (TG), high-density lipoprotein
cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL-
C), white blood cell count, neutrophil count, lymphocyte count,
high-sensitivity C-reactive protein (hs-CRP), platelet count, and
eGFR (calculated using the CKD-EPI formula). Transthoracic
echocardiography was performed within 24 h before primary PCI
to measure LVEF (using the biplane Simpson’s method). Oral
medications prescribed before primary PCI, including antiplatelet
drugs (e.g., aspirin, clopidogrel), antihypertensives (e.g., beta-
blockers, ACEIs/ARBs), and lipid-lowering drugs (e.g., statins),
were recorded. TyG index =In [TG (mg/dL) x FBG (mg/dL)/2] (14,
17, 18). This index is a validated non-invasive marker of insulin
resistance. =0.412 x [CRP(mg/L)] + In[(TG(mg/dL) x FBG(mg/
dL))/2] (21-23). NOAF, defined as the first occurrence of atrial
fibrillation (documented by 12-lead electrocardiogram or 24h
Holter monitoring) within 30 days after primary PCI.

Continuously include patients diagnosed with STEMI and undergoing PCI at Qingdao Eighth People's
Hospital from January 2019 to January 2025 (n=767)

Exclusion criteria:

(1) Severe hepatic or renal dysfunction (estimated glomerular filtration rate
[eGFR] <30 mL/min/1.73m? or Child-Pugh class C liver disease); (n=13)

(2) Active infection, autoimmune disease, or malignant tumor;(n=19)

(3) History of AF(n=21)

(4) Missing key clinical/laboratory data.(n=18)

A total of 696 patients were ultimately

included.
Non-AF group(n=634) AF group(n=62)
FIGURE 1
Study flowchart.
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Statistical analyses

Statistical analyses were performed using SPSS 27.0 (IBM Corp.,
Armonk, NY, USA) and R 4.3.1 (R Foundation for Statistical
Computing, Vienna, Austria). A two-tailed P <0.05 was considered
statistically ~ significant. Continuous variables were tested for
normality using the Kolmogorov-Smirnov test. Normally distributed
variables were expressed as mean * standard deviation (SD), and
non-normally distributed variables as median (interquartile range,
Q25-Q75). Patients were divided into two groups: NOAF group
(developed NOAF post-primary PCI) and non-NOAF group (no
NOAF post-primary PCI).For continuous variables: Independent
samples t-test was used for normally distributed data, and Mann-
Whitney U test for non-normally distributed data. For categorical
variables: Chi-square (¢») test was used; Fisher's exact test was
applied if the expected frequency of any cell was <5. Univariate
logistic regression analysis was performed to screen for factors
associated with NOAF; variables with P < 0.05 in univariate analysis
were included in multivariate logistic regression analysis.Multivariate
logistic regression used a stepwise forward method to identify
independent risk factors for NOAF, and results were expressed as
odds ratios (OR) and 95% confidence intervals (CI). Receiver
operating characteristic (ROC) curves were plotted for CTI, TyG
index, and hs-CRP to evaluate their ability to predict NOAF. The
area under the ROC curve (AUC) was compared using the DeLong test.

Results
Patients characteristics

A total of 696 STEMI patients undergoing successful primary
PCI were analyzed, with 62 (8.9%) developing new-onset atrial
fibrillation (NOAF) within 30 days post-primary PCI.

As shown in Table 1, patients with NOAF were significantly
older (69.1 vs. 63.4 years, p <0.001) and had higher admission
heart rates (81.5 vs. 77.3 bpm, p =0.028). Metabolic parameters
including fasting blood glucose (6.08 vs. 5.64 mmol/L, p = 0.026)
and TyG index (8.83 vs. 8.58, p<0.001) were elevated in the
NOAF group. Inflammatory and neurohormonal markers also
showed significant elevations, with higher hs-CRP (5.60 vs.
3.28 mg/L, p<0.001), peak NT-proBNP (3484.28 vs. 1,988.50
pg/mL, p =0.001), and consequently higher CTI values (9.58 vs.
8.87, p<0.001) in NOAF patients.

Echocardiography revealed lower LVEF in the NOAF group
(50.5% vs. 54.2%, p=0.004), and angiography showed more
frequent right coronary artery involvement as the infarct-related
artery (46.8% vs. 32.8%, p=0.027). No significant differences
were found in other baseline characteristics including gender,
BMI, comorbidities, lipid profiles, or medication use.

Predictors of NOAF after primary PCI

In the univariate logistic regression analysis, Age, HR, FBG,
Peak NT-proBNP, LVEF, Peak hs-CRP, TyG index, Killip class
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>1, IRA-RCA and CTT were found to be significantly associated
with NOAF (P <0.05). These variables were included in the
multivariate logistic regression analysis. After using a stepwise
forward method to eliminate confounding factors, the results
revealed that Age, LVEF, IRA-RCA, CTI were predictors of
NOATF after primary PCI (Table 2).

Receiver operating characteristic (ROC)
analysis for identifying NOAF

Table 3 presents the ROC analysis results of three parameters for
identifying NOAF, with all P-values <0.001 indicating statistical
significance (Figure 2). CTI exhibited the optimal discriminative
performance, with an area under the ROC curve (AUC) of 0.741
(95% CI: 0.694-0.788); at a cutoff value of 9.136, its sensitivity and
specificity were 0.871 and 0.715, respectively. The TyG index
showed moderate discriminative ability, with an AUC of 0.686
(95% CI: 0.638-0.735), a sensitivity of 0.823, and a specificity of
0.650 at the cutoff of 8.62. hs-CRP had the lowest discriminative
efficacy, with an AUC of 0.664 (95%CI: 0.598-0.730); although it
achieved a high sensitivity of 0.919 at the cutoff of 1.42, its
specificity was only 0.341. The DeLong test revealed a significant
difference in the area under the ROC curve (AUC) (Table 4).
Furthermore, combining the CTI with conventional clinical
indicators improves the stratification of NOAF risk in STEMI
patients (AUC: 0.795) (Supplementary Figure S1).

Discussion

The key findings of this study are as follows: 1. The CTT is an
independent predictors for NOAF in patients with STEMI
following primary PCIL. 2. Compared with hs-CRP and TyG
index, the CTI demonstrates superior predictive power for
NOAF after primary PCI in STEMI patients.

Acute myocardial infarction (AMI) has shown an increasing
incidence with a younger age trend, and it is the most important
cause of sudden death (3, 24). Although current treatment methods
have become increasingly sophisticated, significantly reducing the
in-hospital mortality of STEMI, the long-term risk of MACE in
STEMI patients remains a concern (2, 25). Multiple previous
studies have indicated that NOAF is an important risk factor for
MACE during follow-up in STEMI patients (6, 7). Therefore,
identifying relevant markers to predict NOAF after STEMI is crucial.

In recent years, composite indicators have been shown to be
more stable and accurate than single markers (10, 12, 15,
26, 27). This study aims to evaluate the novel CTI index, which
simultaneously encompasses systemic inflammatory status and
metabolic disorder levels. Previous studies have demonstrated
that the CTT is closely associated with the risk of heart failure
and cardiovascular disease (CVD) (21-23). This study further
reveals that the CTI can be used to effectively predict NOAF in
patients with STEMI following primary PCI. Furthermore,
Statistical comparisons revealed that the CTI had a significantly
higher AUC than either hs-CRP alone (AUC: 0.664, 95% CI:
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TABLE 1 Patient characteristics.
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Variables Total (n = 696) AF (n=62)
Age, yrs 63.90 +12.97 63.38 +13.10 69.13 +10.22 <.001
Sex, female 195 (28.02) 172 (27.13) 23 (37.10) 0.095
BMI, kg/m2 24.60 +3.43 24.57 £3.32 24.85+4.43 0.635
SBP, mmHg 126.50 £21.72 126.61 £21.21 125.31 £ 26.60 0.709
DBP, mmHg 78.59+13.71 78.73 £ 13.67 77.16 £ 14.19 0.39
Heart rate, bpm 77.70 + 14.07 77.33+13.88 81.45+15.54 0.028
Hypertension 284 (40.80) 254 (40.06) 30 (48.39) 0.203
Diabetes mellitus 160 (22.99) 145 (22.87) 15 (24.19) 0.813
Stroke 77 (11.06) 74 (11.67) 3 (4.84) 0.102
Smoking 281 (40.37) 260 (41.01) 21 (33.87) 0.274
WBC, 10°/L 9.09 +3.27 9.03 £3.31 9.76 +2.75 0.052
N, 10°/L 7.89 +3.88 7.82+£3.98 8.57 +2.60 0.146
L, 10°/L 1.71+1.14 1.73+1.17 1.50 + 0.66 0.133
HGB, g/L 140.50 £ 16.60 140.47 £ 16.62 140.84 £+ 16.60 0.866
Plt, 10°/L 214.84 £ 59.15 215.81 £59.20 204.94 £ 58.28 0.167
Total cholesterol, mmol/L 4.41+1.07 4.41 +1.06 4.36+1.21 0.709
Triglycerides, mmol/L 1.43+0.87 1.42+0.90 1.51+0.47 0.213
HDL-C, mmol/L 2.75+091 2.76 £0.91 2.69+0.97 0.567
LDL-C, mmol/L 1.06 £0.29 1.06 + 0.29 1.02+£0.31 0.266
FBG, mmol/L 5.67 +1.49 5.64+1.51 6.08 £1.29 0.026
TyG index 8.60 £ 0.61 8.58 £ 0.62 8.83+0.33 <.001
hs-CRP, mg/L 3.50 (1.02, 6.80) 3.28 (0.94, 6.70) 5.60 (2.96, 10.00) <.001
Peak hs-TnT, ng/L 3,092.50 (1,250.25, 5,637.25) 2,963.00 (1,244.25, 5,598.50) 3,516.00 (1,311.25, 5,699.00) 0.535
Peak NT-proBNP, pg/mL 2,058.02 (1,085.32, 4,294.04) 1,988.50 (1,064.82, 4,092.20) 3,484.28 (1,801.43, 5,479.40) 0.001
CTI 8.90 (8.51, 9.50) 8.87 (8.47, 9.29) 9.58 (9.25, 9.76) <.001
LVEF 51.00 (48.75, 55.25) 51.50 (49.00, 56.00) 50.00 (41.25, 52.00) <.001
Medication

Aspirin 643 (92.39) 583 (91.96) 60 (96.77) 0.265

pP2Y12 668 (95.98) 607 (95.74) 61 (98.39) 0.501

B-blockers 563 (80.89) 509 (80.28) 54 (87.10) 0.193

Statins 657 (94.40) 596 (94.01) 61 (98.39) 0.253

ACEI/ARB 367 (52.73) 336 (53.00) 31 (50.00) 0.652
Killip class 0.071

I 584 (83.91) 538 (84.86) 46 (74.19)

I 46 (6.61) 41 (6.47) 5 (8.06)

111 20 (2.87) 16 (2.52) 4 (6.45)

v 46 (6.61) 39 (6.15) 7 (11.29)
IRA

LAD 363 (52.16) 336 (53.00) 27 (43.55) 0.155

LCX 78 (11.21) 74 (11.67) 4 (6.45) 0.214

RCA 237 (34.05) 208 (32.81) 29 (46.77) 0.027

Data are presented as count (%) for categorical variables and median (Q1, Q3) or mean + standard deviation for continuous variables.

AF, atrial fibrillation; ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin II receptor blocker; BMI, body mass index; FBG, fasting blood glucose; HbA1c, glycated hemoglobin;
HDL-C, high-density lipoprotein cholesterol; HGB, hemoglobin; HR, heart rate; hs-CRP, high-sensitivity C-reactive protein; IRA, infarct-related artery; LDL-C, low-density lipoprotein
cholesterol; LVEF, left ventricular ejection fraction; PCI, percutaneous coronary intervention; PLT, platelet count; RCA, right coronary artery; TC, total cholesterol; TG, triglycerides;

TyG index, triglyceride-glucose index.

0.598-0.730) or the TyG index (AUC: 0.686, 95% CI: 0.638-0.735)
(both P values < 0.05). These findings highlight the importance of
the CTI in risk stratification for NOAF in patients with STEMI
following primary PCI. The CTI composite index’s potential
superiority over traditional single markers stems from its
integrated assessment of two key pathophysiological pathways:
inflammation and metabolism.

Multiple existing studies have confirmed the close relationship
between inflammation and cardiovascular disease (16, 28).
Previous research indicates that CRP typically peaks within two
days of acute myocardial infarction and correlates positively
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with the extent of myocardial necrosis (29-31). Sebastian J. and
his colleagues demonstrated that elevated CRP levels are
associated with NOAF following primary PCI in patients with
STEMI CRP binding to
phosphocholine residues that are exposed on damaged cell

(30). This relationship involves

membranes (32, 33). This activates the complement system and
promotes myocardial fibrosis (33). Moreover, prior studies have
demonstrated that during the acute phase of myocardial
infarction, CRP accumulates at the atherosclerotic lesions within
the
dysfunction and intensifying myocardial ischaemia (34). These

arterial intima, thereby exacerbating microcirculatory
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TABLE 2 Predictors of NOAF after primary PCI.

10.3389/fcvm.2026.1735647

Variables OR (95% ClI) P OR (95% ClI) P
Age, yrs 1.039 (1.016-1.064) 0.001 1.044 (1.018-1.070) <.001
Sex, female 1.584 (0.919-2.730) 0.098

BMI, kg/m2 1.023 (0.949-1.103) 0.546

Heart rate, bpm 1.021 (1.002-1.040) 0.029

SBP, mmHg 0.997 (0.985-1.009) 0.651

DBP, mmHg 0.992 (0.973-1.011) 0.39

Hypertension 1.403 (0.832-2.366) 0.205

Diabetes mellitus 1.076 (0.585-1.981) 0.813

Stroke 0.385 (0.118-1.258) 0.114

Smoking 0.737 (0.425-1.276) 0.276

WBC, 10°/L 1.066 (0.990-1.149) 0.091

N, 10°L 1.037 (0.985-1.092) 0.167

L, 10°/L 0.790 (0.583-1.072) 0.13

HGB, g/L 1.001 (0.986-1.017) 0.866

Plt, 10°/L 0.997 (0.992-1.001) 0.167

Total cholesterol, mmol/L 0.954 (0.745-1.222) 0.709

Triglycerides, mmol/L 1.114 (0.840-1.478) 0.452

HDL-C, mmol/L 0.918 (0.684-1.231) 0.567

LDL-C, mmol/L 0.536 (0.181-1.590) 0.261

FBG, mmol/L 1.162 (1.015-1.331) 0.030

TyG index 1.886 (1.264-2.815) 0.002

Peak hs-CRP, mg/L 1.136 (1.069-1.206) <.001

Peak hs-TnT, ng/L 1.000 (1.000-1.000) 0.822

Peak NT-proBNP, pg/mL 2.308 (1.310-4.065) 0.004

CTI 2.261 (1.628-3.141) <.001 2.522 (1.767-3.601) <.001
LVEF 0.925 (0.894-0.958) <.001 0.925 (0.891-0.960) <.001
Aspirin 2.624 (0.624-11.044) 0.188

P2Y12 2.713 (0.363-20.294) 0.331

B-blockers 1.658 (0.769-3.572) 0.197

Statins 3.889 (0.525-28.824) 0.184

ACEI/ARB 0.887 (0.526-1.494) 0.652

Killip class > 1 1.949 (1.060-3.584) 0.032

IRA-LAD 0.684 (0.404-1.157) 0.157

IRA-LCX 0.522 (0.184-1.479) 0.221

IRA-RCA 1.800 (1.064-3.045) 0.028 1.112 (1.112-3.451) 0.02

AF, atrial fibrillation; ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin II receptor blocker; BMI, body mass index; FBG, fasting blood glucose; HbA1c, glycated hemoglobin;
HDL-C, high-density lipoprotein cholesterol; HGB, hemoglobin; HR, heart rate; hs-CRP, high-sensitivity C-reactive protein; IRA, infarct-related artery; LDL-C, low-density lipoprotein
cholesterol; LVEF, left ventricular ejection fraction; PCI, percutaneous coronary intervention; PLT, platelet count; RCA, right coronary artery; TC, total cholesterol; TG, triglycerides;

TyG index, triglyceride-glucose index.

TABLE 3 Receiver operating characteristic analysis of combined parameters for identifying new-onset atrial fibrillation.

Variables 95% ClI CUT-OFF Sensitivity Specificity

CTI 0.741 0.694-0.788 9.136 0.871 0.715 <0.001
| TyG index 0.686 0.638-0.735 8.62 0.823 0.650 <0.001 |
| hs-CRP 0.664 0.598-0.730 142 0.919 0341 <0.001 |

CTI C-reactive protein-triglyceride glucose index; TyG, triglyceride-glucose; hs-CRP, high sensitivity C-reactive protein.

factors may significantly contribute to NOAF. Beyond CRP, other
inflammatory markers and indicators of inflammatory burden also
correlate with NOAF (10, 16, 27). Inflammatory cells may further
promote atrial fibrillation through direct myocardial infiltration,
modulation of autonomic nervous activity, and alteration of ion
channel function (35, 36). Our study further demonstrates that
CRP is a risk factor for NOAF following primary PCI in STEMI
patients. However, as in previous studies, CRP remains a highly
sensitive yet low-specificity indicator, necessitating integration
with other markers to enhance its predictive value (7).
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Insulin resistance promotes atrial electrical and structural
remodelling by disrupting myocardial energy metabolism, impairing
ion channel function and activating inflammatory pathways (37,
38). The TyG index, a commonly used non-invasive marker of
insulin resistance, has been shown in several studies to be a
significant risk factor for recurrence following radiofrequency
ablation (17, 18). It is important to note that insulin resistance and
inflammation do not exist in isolation (37). Fundamental research
indicates that insulin resistance impairs the function of GLUT4 and
GLUTS transporters in cardiomyocytes, leading to the excessive
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TABLE 4 Delong test.

Variables z fo)
CTI—hs-CRP 2.636 0.008
CTI—TYG index 3.043 0.002

CTI C-reactive protein-triglyceride glucose index; TyG, triglyceride-glucose; hs-CRP, high
sensitivity C-reactive protein.

production of reactive oxygen species and triggering inflammatory
cascades (37). Conversely, chronic inflammation, mediated by pro-
inflammatory cytokines such as TNF-a and IL-6, activates
intracellular signalling pathways (e.g., the JNK and IKKB/NF-«xB
pathways), thereby disrupting insulin receptor substrate
phosphorylation and exacerbating insulin resistance (39, 40). This
creates a vicious cycle. Compared to individual markers of
inflammation or insulin resistance, the CTI index reflects both
pathological states simultaneously, potentially conferring greater
predictive value for NOAF.

Consistent with previous studies, we identified left ventricular
ejection fraction (LVEF), Age and the IRA-RCA as independent
risk factors for NOAF (11, 30). Furthermore, combining the
CTI with clinical indicators

conventional improves the
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stratification of NOAF risk in STEMI patients (AUC: 0.795)
(Supplementary Figure S1).

Of course, this study has certain limitations. Firstly, as it is a single-
centre retrospective study, it cannot establish causal relationships and
the conclusions drawn may be affected by unmeasured confounding
factors and selection bias. Secondly, CTI was measured at a single
admission time point, which means that dynamic changes in
not captured. Thirdly,
monitoring for atrial fibrillation relied on routine electrocardiography,

inflammation and metabolism were

which could have resulted in asymptomatic or paroxysmal cases being
overlooked. Fourthly, the absence of imaging data on atrial structure
and function limited in-depth mechanistic interpretation. Finally, the
incremental value and external validity of CTI relative to existing
clinical prediction models have yet to be validated.

Conclusions

CTI is an independent risk factor for post-primary PCI NOAF
in STEMI patients. It exhibits superior predictive value for NOAF
compared to hs-CRP or TyG index alone, making it a clinically
useful tool for risk stratification in this patient population.
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