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Introduction 

Cardiac troponin T (cTnT) is a sensitive 

marker of myocardial injury; however, its 

elevation alone cannot determine whether 

the underlying process is ischemic or 

inflammatory. In patients presenting with 

chest pain, electrocardiographic changes, 

and elevated cTnT levels, myocarditis may 

closely mimic non-ST-elevation myocardial 

infarction (NSTEMI), creating a 

challenging differential diagnosis. Previous 

Aim: To compare lipid-related atherogenic indices between patients aged ≤45 years with 

elevated cardiac troponin T (cTnT) who were diagnosed with non-ST-elevation myocardial 

infarction (NSTEMI) or myocarditis, and to explore their association with diagnostic 

classification. 

Methodology: This single-centre retrospective observational study included 329 patients 

aged ≤45 years with elevated cTnT, a final diagnosis of NSTEMI or myocarditis, and 

coronary angiography during the index evaluation. Of these, 288 patients had NSTEMI and 

41 had myocarditis. Castelli Risk Index I (CRI-1), Castelli Risk Index II (CRI-2), 

atherogenic index of plasma (AIP), triglyceride–glucose (TyG) index, and remnant 

cholesterol (RC) were calculated from routinely available laboratory measurements. 

Between-group comparisons, logistic regression analyses, correlation analysis, and receiver 

operating characteristic (ROC) analysis were performed. 

Results: The NSTEMI group had higher CRI-1, CRI-2, AIP, TyG index, and RC levels than 

the myocarditis group. Patients with myocarditis were younger and had higher cTnT 

concentrations, whereas diabetes mellitus, hypertension, and smoking were more common 

among patients with NSTEMI. Because the evaluated indices were strongly correlated, only 

CRI-2 was included as the representative index in the final multivariable model. Age and 

CRI-2 remained associated with diagnostic group classification after adjustment. CRI-2 

showed modest discriminatory performance, with an area under the ROC curve of 0.6796. 

At a cutoff of 2.143, sensitivity was 40.54% and specificity was 88.42%. 

Conclusion: Among patients aged ≤45 years with elevated cTnT, atherogenic and metabolic 

indices differed between those with NSTEMI and those with myocarditis. However, the 

modest discriminatory performance of CRI-2 indicates that these indices should be 

considered complementary, hypothesis-generating markers rather than stand-alone 

diagnostic tools. Prospective multicentre studies using standardised diagnostic criteria and 

cardiac magnetic resonance-based adjudication are needed. 
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studies have shown that myocarditis and 

myocardial infarction may share clinical 

findings, regional wall-motion 

abnormalities, and substantial biomarker 

elevation, whereas age, cardiovascular risk 

factors, recent infection, and inflammatory 

findings may only modify the pre-test 

probability [1, 2]. Cardiac magnetic 

resonance (CMR) is an important non-

invasive imaging modality in this setting; 

however, its use in the acute setting may be 

limited by availability, timing, patient-

related factors, and local resources [3, 4]. 

Therefore, accessible laboratory-derived 

markers that may complement routine 

clinical evaluation remain of clinical 

interest.  

Young-adult cohorts demonstrate that this 

diagnostic overlap is clinically relevant 

rather than merely theoretical. In patients 

aged 18–40 years with chest pain and 

elevated cTnT, myocarditis was more 

frequently associated with recent infection 

and fever, whereas patients with myocardial 

infarction were older and had a greater 

cardiovascular risk-factor burden; 

nevertheless, clinical findings alone did not 

provide a definitive distinction [1]. 

Similarly, among patients aged 45 years or 

younger initially evaluated for ST-segment 

elevation myocardial infarction, younger 

age, recent infection, and higher C-reactive 

protein levels were associated with 

myocarditis, but these variables were 

proposed as components of a diagnostic 

model rather than as stand-alone diagnostic 

criteria [2].  

In patients with troponin-positive, infarct-

like presentations, coronary angiography 

may demonstrate normal or non-obstructive 

arteries without identifying the underlying 

cause. When the diagnostic criteria for 

myocardial infarction are met despite 

normal or non-obstructive coronary 

arteries, the presentation may initially be 

considered within a provisional MINOCA 

framework; however, CMR may 

subsequently help reclassify these cases as 

myocardial infarction, myocarditis, or 

another non-ischemic condition [3, 5]. In a 

systematic review, CMR identified 

myocarditis more frequently in patients 

with angiographically normal arteries than 

in those with non-obstructive coronary 

disease [3]. CMR can further support 

etiological classification by demonstrating 

ischemic subendocardial or transmural late 

gadolinium enhancement in a vascular 

distribution, in contrast to the 

predominantly non-subendocardial patterns 

observed in myocarditis [4, 5]. 

Nevertheless, its diagnostic yield may vary 

according to timing, imaging protocol, and 

disease phenotype [3, 5]. 

Routine lipid- and glucose-derived indices 

may provide an integrated estimate of 

atherogenic and metabolic burden beyond 

individual laboratory parameters. Castelli 

Risk Index I (CRI-1), Castelli Risk Index II 

(CRI-2), the atherogenic index of plasma 

(AIP), and the triglyceride–glucose (TyG) 

index have been associated with coronary 

artery disease and premature coronary 

atherosclerosis in observational studies; 

however, their diagnostic performance has 

varied across populations and age groups 

[6, 7]. Remnant cholesterol (RC) was also 

evaluated as an additional lipid-derived 

marker; however, its role in differentiating 

NSTEMI from myocarditis remains 

uncertain. Thus, these indices may be 

considered accessible, low-cost candidate 

markers that require evaluation in the 

specific clinical setting of young patients 

with elevated cTnT. 

This study aimed to compare CRI-1, CRI-2, 

AIP, TyG index, and RC levels among 

patients aged ≤45 years with elevated cTnT 

who had a diagnosis of NSTEMI or 

myocarditis. We also evaluated whether 

these indices were associated with the 

diagnostic outcome and could provide 

complementary information for 

differentiating NSTEMI from myocarditis. 
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We hypothesized that the studied indices 

would be higher in patients with NSTEMI 

than in those with myocarditis. 

Materials and Methods 

Study design and population 

This single-centre retrospective 

observational study was conducted at the 

Cardiology Clinic of Antalya Training and 

Research Hospital, Türkiye. The medical 

records of patients evaluated between 

January 2024 and December 2025 were 

reviewed. Patients aged ≤45 years with 

elevated cTnT, a final diagnosis of non-ST-

elevation myocardial infarction (NSTEMI) 

or myocarditis, and coronary angiography 

during the index evaluation were eligible 

for inclusion. 

Patients were excluded if they were aged 

>45 years; had a diagnosis other than 

NSTEMI or myocarditis; had malignancy, 

advanced renal or hepatic disease, 

autoimmune disease, or an active infectious 

or inflammatory condition other than 

myocarditis; or had insufficient laboratory 

data for calculating the study indices. 

Patients were classified according to their 

final diagnosis recorded in the medical 

records. 

Diagnostic definitions 

Patients were classified as having NSTEMI 

or myocarditis according to the final 

diagnosis documented by the treating 

cardiology team. Classification was based 

on the available clinical findings, serial 

cTnT measurements, electrocardiography, 

echocardiography, CMR imaging when 

available, and coronary angiography. 

NSTEMI was defined as cTnT elevation 

accompanied by evidence of myocardial 

ischemia, whereas myocarditis was 

diagnosed when the available findings 

supported inflammatory myocardial injury. 

Data collection and index calculation 

Demographic characteristics, 

cardiovascular risk factors, 

echocardiographic findings, cTnT, 

complete blood count, renal and hepatic 

function tests, glucose, and lipid 

parameters—including total cholesterol 

(TC), high-density lipoprotein cholesterol 

(HDL-C), low-density lipoprotein 

cholesterol (LDL-C), and triglycerides—

were obtained from hospital records. The 

following indices were calculated from the 

available laboratory measurements: CRI-1, 

CRI-2, AIP, TyG index, and RC. 

CRI-1: TC/HDL-C 

CRI-2: LDL-C/HDL-C 

AIP: log10[triglycerides/HDL-C] 

TyG index: ln[triglycerides (mg/dL) × 

glucose (mg/dL)/2] 

RC: TC − HDL-C − LDL-C  

All lipid parameters were expressed in 

mg/dL.  

Statistical analysis 

Statistical analyses were performed using 

SAS version 9.4 (SAS Institute Inc., Cary, 

NC, USA). Continuous variables were 

reported as mean ± standard deviation, and 

categorical variables as number and 

percentage. Between-group comparisons 

were performed using the chi-square or 

Fisher’s exact test for categorical variables 

and the independent-samples t test or 

Mann–Whitney U test for continuous 

variables. 

Univariable and multivariable logistic 

regression analyses were performed to 

identify factors associated with NSTEMI 

rather than myocarditis. Odds ratios (ORs), 

adjusted odds ratios (AORs), and 95% 

confidence intervals (CIs) were calculated. 

Pearson correlation analysis was used to 

evaluate multicollinearity. Because the 

calculated indices were highly correlated, 

only CRI-2 was included as the 
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representative lipid-based index in the final 

multivariable model. 

The diagnostic performance of CRI-2 was 

assessed using receiver operating 

characteristic (ROC) curve analysis. The 

area under the curve (AUC), 95% CI, 

sensitivity, and specificity were calculated. 

The optimal cutoff was determined using 

the Youden index. A two-sided p value 

<0.05 was considered statistically 

significant. 

Ethics 

The study was conducted in accordance 

with the Declaration of Helsinki and was 

approved by the Scientific Research Ethics 

Committee of Antalya Training and 

Research Hospital. Informed consent was 

waived by the ethics committee because of 

the retrospective study design. 

Results 

A total of 329 patients were included in the 

analysis. Of these, 288 (87.5%) had 

NSTEMI and 41 (12.5%) had myocarditis. 

Baseline demographic and clinical 

characteristics are presented in Table 1. 

Patients with myocarditis were younger and 

had lower rates of diabetes mellitus, 

hypertension, and smoking than patients 

with NSTEMI. LVEF and eGFR were 

higher in the myocarditis group, whereas 

sex distribution did not differ significantly 

between the groups. 

Table 1. Baseline demographic and clinical characteristics of the study groups 

Parameter NSTEMI (N=288) Myocarditis (N=41) P-value 

Gender, Male, n (%) 240 (83.3) 33 (80.5) 0.650 

Diabetes Mellitus, n (%) 62 (21.5) 2 (4.9) 0.012 

Hypertension (HT), n (%) 61 (21.2) 3 (7.3) 0.036 

Smoking, n (%) 219 (76.0) 21 (51.2) <0.001 

Age 40.7 ± 4.08 32.5 ± 6.96 <0.001 

LVEF 57.0 ± 7.71 58.5 ± 9.15 0.035 

eGFR 96.7 ± 14.13 104.4 ± 14.02 0.003 

Data are presented as mean ± SD or n (%), as appropriate. SD, standard deviation; LVEF, left ventricular ejection fraction; 
eGFR, estimated glomerular filtration rate. P values represent between-group comparisons.

Laboratory findings and calculated 

biomarkers are shown in Table 2. cTnT was 

higher in the acute myocarditis group, 

whereas TC and triglyceride levels were 

higher in the NSTEMI group. All calculated 

lipid-related indices were higher in patients 

with NSTEMI. The NSTEMI group also 

had higher white blood cell counts, while 

lymphocyte counts were lower in the 

myocarditis group. No significant between-

group differences were observed for 

glucose, creatinine, albumin, HDL-C, 

hemoglobin, or platelet count. 
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Table 2. Laboratory and calculated biomarker profiles of the study groups 

Biomarker NSTEMI (N=288) Myocarditis (N=41) 
P-

value 

cTnT (pg/mL) 889.2 ± 2304.62  2922.0 ± 8000.21  <0.001 

Glucose (mg/dL) 121.9 ± 65.59  103.6 ± 31.35  0.261 

BUN (mg/dL) 13.1 ± 3.78  12.2 ± 3.67 0.145 

Creatinine (mg/dL) 0.9 ± 0.18  0.9 ± 0.11  0.273 

Albumin (g/L) 42.2 ± 3.42  41.3 ± 5.21  0.491 

ALT (U/L) 34.6 ± 28.47  50.3 ± 70.84  0.056 

LDH (U/L) 269.4 ± 112.55  313.5 ± 137.93  0.049 

TC (mg/dL) 219.3 ± 52.29  164.2 ± 40.27  <0.001 

HDL-C (mg/dL) 43.5 ± 9.95  41.9 ± 12.52  0.244 

LDL-C (mg/dL) 139.2 ± 43.86 97.3 ± 36.61 <0.001 

Triglycerides (mg/dL) 219.8 ± 192.35  124.4 ± 80.23  <0.001 

Uric Acid (mg/dL) 5.6 ± 1.47  5.1 ± 1.33  0.066 

White Blood Cells (10^9/L) 11.3 ± 3.42  10.0 ± 3.76  0.039 

Hemoglobin (g/dL) 14.6 ± 1.58  14.3 ± 1.96  0.418 

Platelets (10^9/L) 275.7 ± 89.90  272.5 ± 97.51  0.290 

Neutrophils (10^9/L) 7.8 ± 5.22  6.6 ± 3.28  0.089 

Lymphocytes (10^9/L) 2.7 ± 0.98  2.3 ± 1.05  0.007 

CRI-1 5.2 ± 1.36  4.3 ± 1.59  <0.001 

CRI-2 3.3 ± 1.01  2.6 ± 1.18  <0.001 

TyG Index 9.2 ± 0.85  8.5 ± 0.63    <0.001 

AIP 0.6 ± 0.33  0.4 ± 0.34 0.004 

RC (mg/dL) 36.4 ± 21.65  25.2 ± 16.16  <0.001 

Values are presented as mean ± SD. SD, standard deviation; cTnT, cardiac troponin T; BUN, blood urea nitrogen; ALT, alanine 
aminotransferase; LDH, lactate dehydrogenase; TC, total cholesterol; HDL-C, high-density lipoprotein cholesterol; LDL-C, 
Low-density lipoprotein cholesterol; CRI-1, Castelli Risk Index I; CRI-2, Castelli Risk Index II; AIP, atherogenic index of 

plasma; TyG, triglyceride–glucose index; RC, remnant cholesterol.

The Pearson correlation heatmap is 

presented in Figure 1. The calculated 

atherogenic indices showed positive 

intercorrelations of varying strength, 

consistent with their shared lipid and 

metabolic components. Because of this 

collinearity, only CRI-2 was included as the 

representative lipid-based index in the final 

multivariable model. 
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Figure 1. Pearson correlation heatmap of CRI-1, CRI-2, AIP, TyG index, and RC. 

The results of the univariable and 

multivariable logistic regression analyses 

are presented in Table 3. Age and CRI-2 

remained statistically significant in the 

multivariable model. The direction of the 

odds ratios should be interpreted according 

to the outcome coding used in the statistical 

model. 

Table 3. Logistic regression analysis for the diagnostic outcome 

Predictor Unadjusted OR (95% CI) P-value Adjusted OR (95% CI) P-value 

Gender (Female vs. Male) 0.8 (0.4-1.9) 0.651 -- -- 

Hypertension  0.3 (0.1-1.0) 0.048 1.1 (0.1-9.0) 0.897 

Diabetes Mellitus  0.2 (0.0-0.8) 0.024 0.0 (0.0-0.0) <0.001 

Smoking  0.3 (0.2-0.6) 0.001 0.5 (0.1-1.8) 0.276 

Age  1.3 (1.2-1.4) <0.001 1.3 (1.1-1.5) <0.001 

LVEF 1.0 (0.9-1.0) 0.395 -- -- 

cTnT 1.0 (1.0-1.0) 0.020 1.0 (1.0-1.0) 0.289 

Glucose 1.0 (1.0-1.0) 0.061 -- -- 

BUN 1.1 (1.0-1.2) 0.182 -- -- 
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Predictor Unadjusted OR (95% CI) P-value Adjusted OR (95% CI) P-value 

Creatinine 2.9 (0.6-13.7) 0.183 -- -- 

eGFR 1.0 (0.9-1.0) 0.003 1.0 (0.9-1.0) 0.221 

Albumin 1.1 (0.9-1.2) 0.305 -- -- 

ALT 1.0 (1.0-1.0) 0.007 1.0 (1.0-1.0) 0.621 

LDH 1.0 (1.0-1.0) 0.046 1.0 (1.0-1.0) 0.968 

Bilirubin 1.2 (0.4-3.9) 0.797 -- -- 

TC 1.0 (1.0-1.0) <0.001 0.9 (0.8-1.0) 0.222 

HDL-C 1.0 (1.0-1.1) 0.469 -- -- 

LDL-C 1.0 (1.0-1.0) <0.001 1.1 (1.0-1.3) 0.103 

Triglycerides 1.0 (1.0-1.0) 0.004 1.0 (1.0-1.0) 0.320 

White Blood Cells 1.1 (1.0-1.4) 0.106 -- -- 

Hemoglobin 1.1 (0.9-1.4) 0.256 -- -- 

Platelets 1.0 (1.0-1.0) 0.860 -- -- 

Neutrophils 1.1 (0.9-1.3) 0.195 -- -- 

Lymphocytes 1.6 (1.0-2.7) 0.049 1.7 (0.8-3.6) 0.134 

CRI-1 1.8 (1.2-2.6) 0.005 -- -- 

CRI-2 2.1 (1.3-3.3) 0.003 0.1 (0.0-0.8) 0.024 

TyG Index 3.2 (1.8-5.7) <0.001 -- -- 

AIP 5.7 (2.0-16.2) <0.001 -- -- 

RC 1.0 (1.0-1.1) 0.010 -- -- 

OR, odds ratio; CI, confidence interval. The outcome was NSTEMI, with myocarditis as the reference category. For binary 

predictors, the reference categories were male sex for gender and absence of the condition for diabetes mellitus, hypertension, 
and smoking. Dashes indicate variables not included in the multivariable model.

ROC analysis demonstrated statistically 

significant discriminatory performance for 

CRI-2. The AUC, optimal cutoff, 

sensitivity, specificity, and risk-

stratification estimate are summarized in 

Table 4 and illustrated in Figure 2. The 

cutoff provided relatively high specificity 

but limited sensitivity. 

Table 4. ROC and risk-stratification analysis of CRI-2 

Biomarker Cutoff AUC P-value  Sensitivity Specificity Odds Ratio (95% CI) 

CRI-2 2.143 0.6796 <0.001 40.54% 88.42% 0.488 (0.237–0.706) 

AUC, area under the receiver operating characteristic curve; CI, confidence interval; CRI-2, Castelli Risk Index II 
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Figure 2. Receiver operating characteristic curve of CRI-2 for differentiating NSTEMI from 

myocarditis. The plotted cutoff is 2.143

Discussions 

In this retrospective study of patients aged 

≤45 years with elevated cTnT, the NSTEMI 

group had higher CRI-1, CRI-2, AIP, TyG 

index, and RC levels than the myocarditis 

group. In contrast, patients with myocarditis 

were younger and had higher cTnT 

concentrations, whereas diabetes, 

hypertension, and smoking were more 

common among patients with NSTEMI. 

The atherogenic indices showed substantial 

intercorrelation, and CRI-2 was therefore 

selected as the representative index for 

multivariable analysis. Age and CRI-2 

remained statistically significant in the 

adjusted model; however, the ROC analysis 

showed only modest discrimination for 

CRI-2 (AUC, 0.6796), with high specificity 

(88.42%) but low sensitivity (40.54%). 

These findings suggest that atherogenic 

indices may provide complementary 

information but are insufficient as stand-
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alone markers for differentiating NSTEMI 

from myocarditis. 

The differences in age and cardiovascular 

risk factors observed in our study are 

consistent with previous findings in young 

patients with myocardial infarction and 

myocarditis [8]. Notably, cTnT 

concentrations were higher in the 

myocarditis group. Similarly, Huang et al. 

reported higher high-sensitivity cTnT levels 

relative to the upper reference limit in 

patients with myocarditis  [8]. However, the 

diagnostic value of myocardial injury 

markers may be improved when they are 

interpreted together with inflammatory 

markers; Meisel et al. showed that the 

admission C-reactive protein-to-troponin 

ratio provided moderate discrimination 

between myopericarditis and myocardial 

infarction [9]. Therefore, cTnT magnitude 

alone should not be used to determine the 

etiology of myocardial injury but should 

instead be interpreted in conjunction with 

clinical findings, serial measurements, 

coronary anatomy, and imaging. 

The higher CRI-1, CRI-2, AIP, TyG index, 

and RC levels observed in the NSTEMI 

group suggest that a more pronounced 

atherogenic and metabolic profile 

accompanied the ischemic presentation in 

this young cohort. This pattern is 

biologically plausible because these indices 

combine information from circulating lipids 

and glucose metabolism rather than relying 

on a single laboratory variable. In a case-

control study, higher AIP, CRI-1, CRI-2, 

and TyG values were associated with 

angiographically defined coronary artery 

disease, supporting their use as composite 

markers of an atherogenic phenotype [6]. 

Similarly, a CCTA-based study reported 

higher lipid-derived indices in patients with 

premature coronary artery disease, although 

the diagnostic performance was modest and 

varied according to age [7]. Additional 

metabolic data have linked AIP and Castelli 

indices with visceral adiposity and 

metabolic-syndrome profiles, but these 

findings do not establish their ability to 

distinguish NSTEMI from myocarditis 

[10]. Moreover, a recent meta-analysis 

associated higher admission AIP with 

subsequent major adverse cardiovascular 

events in patients with acute coronary 

syndrome, representing prognostic rather 

than diagnostic evidence [11]. Thus, our 

findings extend the previous literature by 

evaluating these routinely calculated 

indices in the clinically challenging 

NSTEMI–myocarditis comparison, 

although their diagnostic value remains to 

be established. 

The indices were strongly intercorrelated in 

our dataset, consistent with previous reports 

of overlapping lipid- and insulin-resistance 

surrogate markers in coronary artery 

disease and metabolic-syndrome research 

[6, 10]. Genetic-association data have also 

suggested that variation in AIP and CRI-2 

may partly reflect shared biological 

determinants, although these exploratory 

findings do not establish clinical superiority 

or diagnostic utility [12]. Because the 

indices were highly correlated, only CRI-2 

was included as the representative index in 

the final multivariable model. Age and CRI-

2 remained associated with group 

classification after adjustment; however, 

this does not establish CRI-2 superiority or 

an independent diagnostic role, as the other 

indices were not tested in separate adjusted 

models. 

Although CRI-2 was associated with group 

classification, its ROC performance 

indicated only modest discrimination. At a 

cutoff of 2.143, CRI-2 showed an AUC of 

0.6796, with high specificity (88.42%) but 

low sensitivity (40.54%); therefore, this 

threshold is insufficient as a stand-alone 

diagnostic or rule-out criterion. Similar 

limitations have been reported for lipid-

derived indices in age-stratified coronary 

artery disease cohorts [7]. Higher AUCs 

reported for exploratory markers such as 
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matrix metalloproteinase-1 in CMR-

characterized infarct-like myocarditis and 

NSTEMI and 11-cis-retinol in a small 

metabolomic study were obtained in 

selected cohorts without established 

external validation [13, 14]. These findings 

are not directly comparable with our 

analysis and highlight that initial 

discrimination does not establish clinical 

utility. Accordingly, the CRI-2 cutoff should 

be considered hypothesis-generating rather 

than a validated diagnostic threshold. 

The potential clinical relevance of these 

findings lies in the use of routinely 

calculated indices as accessible adjuncts 

during the initial evaluation of young 

patients with cTnT-positive, infarct-like 

presentations. They may provide contextual 

information about atherogenic burden when 

advanced imaging is not immediately 

available, but should not replace serial cTnT 

assessment, electrocardiography, coronary 

angiography, or CMR. CMR remains 

important for etiological classification 

because ischemic and non-ischemic 

myocardial injury generally produce 

distinct late gadolinium enhancement 

patterns and CMR can reclassify a 

substantial proportion of patients initially 

evaluated for suspected MINOCA [3, 4]. 

The diagnostic contribution of individual 

CMR sequences may vary according to the 

technique and clinical phenotype, although 

multiparametric CMR remains valuable in 

infarct-like myocarditis and NSTEMI [15]. 

Routine clinical, laboratory, and ECG 

variables may assist with initial triage, but 

models based on these variables require 

external validation [16]. Therefore, the 

indices evaluated in our study should be 

regarded as low-cost, hypothesis-generating 

adjuncts rather than definitive diagnostic 

tools. 

Conclusion 

In patients aged ≤45 years with elevated 

cTnT, the evaluated lipid-related indices 

were higher in the NSTEMI group than in 

the myocarditis group. However, CRI-2 

showed only modest discriminatory 

performance (AUC, 0.6796), and the 

evaluated indices should therefore be 

considered exploratory adjuncts rather than 

stand-alone diagnostic tools. Prospective 

multicenter studies using standardised 

diagnostic criteria and CMR-based 

adjudication are needed to determine their 

reproducible clinical value in differentiating 

NSTEMI from myocarditis. 

Limitations  

This study has several limitations. Its 

single-center retrospective design limits 

generalizability and may introduce 

selection and information bias. The small 

myocarditis group may have reduced the 

precision of the estimates. Diagnostic 

classification was based on the final clinical 

assessment and available investigations; 

because CMR was not performed in all 

patients using a standardised protocol, 

misclassification cannot be excluded. The 

strong correlation among the indices limited 

their simultaneous inclusion in 

multivariable models, and ROC analysis 

was performed only for CRI-2, precluding 

direct comparison of the indices’ 

discriminatory performance. External 

validation and prospective outcome 

assessment were not available. Therefore, 

the higher atherogenic-index levels 

observed in NSTEMI should be interpreted 

as exploratory associations, and CRI-2 

should not be considered a stand-alone 

diagnostic test. 
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