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Abstract. The aim of the present study was to determine 
whether coronary stenosis and computed tomography‑derived 
fractional flow reserve (CT‑FFR), detected by coronary 
computed tomography angiography (CCTA), can poten‑
tially contribute to distinguish acute myocardial infarction 
(AMI) from unstable angina (UA). The study retrospectively 
collected data from consecutive patients who were admitted 
with obstructive coronary artery disease (CAD) and who 
received CCTA and invasive coronary angiography (ICA) 
as part of their clinical workup. According to the inclusion 
criteria, the patients were divided into the AMI group and 
UA group, and the basic clinical data, CCTA stenosis degree 
and CT‑FFR values were compared between the two groups. 
Univariate and multivariate logistic regression methods were 
used to analyze the association between ≥70% CCTA stenosis, 
≤0.80 CT‑FFR and AMI. A diagnostic model of AMI was 
established (model 1, ≤0.80 CT‑FFR; model 2, ≥70% CCTA 
stenosis; and model 3, ≤0.80 CT‑FFR combined with ≥70% 
CCTA stenosis), and the diagnostic efficacy of the three 
models for AMI was compared. The significance level was set 
at P<0.05. A total of 116 participants were finally enrolled in 
this study. There were 37 patients in the AMI group, with an 
average age of 62.06±7.74 years, and 79 patients in the UA 
group, with an average age of 58.11±10.0 years; there was 
no significant difference in age (P>0.05). The multivariate 

regression analysis revealed that ≤0.80 CT‑FFR (HR=28.074; 
95% CI: 5.712‑137.973; P<0.001), and ≥70% CCTA stenosis 
(HR=10.796; 95% CI: 2.566‑45.425; P=0.001) were indepen‑
dent risk factors for AMI. The diagnostic model of ≤0.80 
CT‑FFR combined with ≥70% CCTA stenosis (AUC=0.914; 
95% CI: 0.847‑0.958) exhibited increased diagnosis perfor‑
mance than the ≤0.80 CT‑FFR model (AUC=0.865; 95% CI: 
0.790‑0.922; P=0.0060) and the ≥70% CCTA stenosis model 
(AUC=0.827; 95% CI: 0.745‑0.891; P=0.0008). Collectively, 
it was demonstrated that ≤0.80 CT‑FFR and ≥70% CCTA 
stenosis were independent risk factors for the diagnosis of 
AMI, and the combination of CT‑FFR and CCTA stenosis 
further improved AMI diagnosis performance.

Introduction

Acute coronary syndromes (ACS) represent a spectrum of 
events ranging from unstable angina (UA) to acute myocardial 
infarction (AMI) with or without ST elevation, (1) which is the 
most common manifestation of coronary artery disease (CAD) 
and the main cause of mortality worldwide (2,3). The timely 
identification of AMI is crucial for determining the prognosis 
of a patient. In contrast to the relatively clear‑cut diagnosis of 
AMI with ST segment elevation through electrocardiogram 
(ECG) analysis, the identification of patients with AMI without 
ST segment elevation from UA poses a significant diagnostic 
dilemma (4). Clinical assessment and ECG alone are insuf‑
ficient for definitive confirmation or excluding the diagnosis 
of AMI in most patients. Consequently, troponin continues to 
serve as the fundamental element for promptly establishing a 
diagnosis and facilitating appropriate treatment (5). However, 
a substantial percentage of these patients will ultimately have 
a ‘normal’ invasive angiography. Therefore, there is an urgent 
need for alternative diagnostic strategies to avoid multiple 
unnecessary and invasive examinations.

Coronary computed tomography angiography (CCTA) has 
become a fast, accurate, reliable and noninvasive method for 
assessing CAD in recent decades. Compared with invasive 
coronary angiography (ICA), CCTA is highly accurate in 
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assessing coronary stenosis. However, the presence of obstruc‑
tive CAD on CCTA does not always result in myocardial 
ischemia. Numerous studies have revealed that the degree of 
stenosis of lesions and their effects on myocardial ischemia are 
often inconsistent (6,7). The ROMICAT‑I trial demonstrated 
that only 46% of patients with obstructive CAD who were 
diagnosed via CCTA had abnormal single photon emission 
computed tomography (SPECT) perfusion findings during 
stress testing. Therefore, CCTA revealing >50% stenosis has 
limited diagnostic value for ACS (8).

CT‑derived fractional flow reserve (CT‑FFR) is a method 
that was developed for noninvasive calculation of the hemody‑
namic consequences of stenosis. This can be explained in the 
same manner as the invasive fractional flow reserve (FFR), 
which is the gold standard clinical method for determining the 
functional significance of coronary stenosis (9). CT‑FFR has 
combined the advantages of non‑invasive CCTA and traditional 
invasive FFR. This processing technology derives hemody‑
namic parameters from CCTA image data, in order to quantify 
the hemodynamic impact of coronary artery stenosis (10,11). A 
previous study revealed that CT‑FFR can detect the absence of 
hemodynamically significant lesions in patients with high‑risk 
ACS without ST segment elevation who are admitted to the 
emergency department due to chest pain (5). To date, the use 
of CT‑FFR for risk stratification in patients with ACS has not 
been evaluated in any studies. Therefore, the present study 
aimed to assess the ability of CT‑FFR to identify patients with 
AMI and to develop a comprehensive multiparameter AMI 
model with ‘one‑stop’ CCTA.

Patients and methods

Study population. The present study involving human 
participants was reviewed and approved by the Institutional 
Review Board of the First Affiliated Hospital of Hebei North 
University (Zhangjiakou, China). In view of the retrospective 
nature of the present study, the local institutional review board 
waived the informed consent requirements in accordance with 
the national legislation and institutional requirements.

Patients admitted with suspected ACS who underwent 
CCTA examinations followed by ICA at the First Affiliated 
Hospital of Hebei North University (Zhangjiakou, China) from 
January 2019 to July 2020 were included in the present study. 
ICA is widely recognized as the gold standard in imaging for 
CAD. A total of 116 participants were finally enrolled in this 
study. The AMI group comprised 37 patients (27 males; 10 
females), with an average age of 62.06±7.74 years, whereas the 
UA group comprised 79 patients (59 males; 20 females), with 
an average age of 58.11±10.0 years.

Adjudication of AMI and UA was performed by a panel 
of two cardiologists. AMI was defined as an increase and/or 
decrease in cardiac troponin (cTnI) levels with at least 1 value 
above the 99th percentile and more than one of the following 
clinical evidence criteria: i) Symptoms of acute myocardial 
ischemia (e.g., chest pain or dyspnea); ii)  new ischemic 
ECG changes; iii)  development of pathological Q waves; 
iv)  imaging evidence of new loss of viable myocardium or 
new regional wall motion abnormality in a pattern consistent 
with an ischemic etiology; and v) identification of a coronary 
thrombus by angiography including intracoronary imaging or 

by autopsy (12). UA was described as a symptom of myocar‑
dial ischemia, and ischemia‑related ECG abnormalities were 
identified at rest or with minimal exertion without cardio‑
myocyte necrosis (13). Patients with UA had no abnormalities 
in their myocardial enzymes until they were discharged. In 
both groups, fasting blood samples were collected within 24 h 
of admission, followed by CCTA examinations which were 
performed within 3 days. cTnI was verified at admission and 
rechecked at 2‑h intervals if negative. cTnI levels with at least 
one value above the 99th percentile were considered positive.

The exclusion criteria were as follows: Percutaneous 
coronary intervention or coronary artery bypass graft (CABG) 
prior to CCTA; previous AMI or UA; patients who directly 
underwent invasive angiography without CCTA examinations; 
incomplete clinical data; poor CCTA image quality; and failed 
CT‑FFR analyses.

Based on medical records, the risk factors and baseline 
characteristics of patients were determined. The present study 
design and method for patient selection are described in Fig. 1.

CCTA acquisition. In the present study, the CCTA procedure 
was performed using Aquilion One 320‑row volume CT 
(Canon Medical Systems Corporation). The ECG data of each 
patient was continuously monitored throughout the process. 
Patients with heart rate values of 75 beats/min or greater before 
scanning were orally administered 20‑60 mg of metoprolol 
tartrate tablets at 1 h prior to the scanning. All of the patients 
were injected with 0.8 ml/kg isotonic contrast agent (iodixanol, 
320 mg iodine per ml; Yangtze River Pharmaceutical Group) at 
a flow rate of 5.0 ml/sec with a dual‑shot injector (OptiVantage 
DH; Mallinckrodt Tyco Healthcare). The tube current was 
determined by using automatic exposure control on the basis 
of X‑ray attenuation on anterior‑posterior and lateral scout 
images and the reconstruction kernel. By default, the tube 
voltage was set at 100 kVp and was manually increased to 
120 kVp when the maximum automatic current was reached. 
With a rotation time of 350 msec and a z‑coverage value of 
140‑160 mm, the scan range included the whole heart. In 
addition, the scan plan of low‑dose retrospective ECG‑gated 
technology was performed.

Two doctors with expertise in cardiovascular imaging diag‑
noses who were blinded to the information of the participants 
assessed the data to assure objectivity. In cases of disagreement, 
the third senior chief physician made the final evaluation. The 
degree of luminal stenosis was visually estimated by using a 
vascular diameter percentage. The degree of stenosis was noted 
as follows: 1‑24%, minimal; 25‑49%, mild; 50‑69%, moderate; 
70‑99%, severe; and 100%, total obstruction.

The CT‑FFR values were calculated from diastolic CCTA 
images based on the online DEEPVESSEL‑FFR platform 
by applying the deep learning technique (Keya Medical). 
Coronary stenosis was deemed to be hemodynamically signifi‑
cant if CT‑FFR was ≤0.80, which was similar to invasive FFR 
results (14).

The following criteria were used for determination of a 
culprit vessel. i) A single significant stenosis that was treated by 
ICA was identified as the culprit vessel. ii) The revasculariza‑
tion treatment vessel was the culprit vessel if multiple vessels 
had ≥50% luminal stenosis on the ICA. iii) The culprit lesions 
were located based on ECG findings, aberrant wall motion on 
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echocardiography, or angiographic appearance during ICA, as 
previously documented (15).

Statistical analysis. The SPSS software program (version 
25.0; SPSS, Inc.) and MedCalc for Windows (version 20.113; 
MedCalc Software) were used for all of the statistical analyses, 
with P <0 .05, considered to indicate a statistically significant 
difference. Continuous data are expressed as the mean ± stan‑
dard deviation. To compare the baseline characteristics, 
CCTA stenosis, and CT‑FFR between the AMI group and UA 
group, an independent‑samples unpaired Student's t‑test was 
employed for continuous variables, while a Fisher's exact test 
was utilized for categorical variables. Univariate and multivar‑
iate logistic regressions were used to analyze the independent 
influencing factors of AMI, and the degree of association was 
expressed by odds ratios (ORs) and 95% confidence intervals 
(95% CIs). Three diagnostic models of AMI were established: 
Model 1, CCTA stenosis; model 2, CT‑FFR; and model 3, 
CCTA stenosis combined with CT‑FFR. The effectiveness 
of the three models for differentiating between AMI and UA 
was assessed by using the receiver operating characteristic 
(ROC) curve and Hosmer‑Lemeshow goodness‑of‑fit test. The 
difference in the area under the ROC curve (AUC) of the three 
models was compared via the DeLong method (16).

Results

Patient characteristics. A total of 116 patients were finally 
included in the analysis. There were 37 cases in the AMI 

group (27 males and 10 females), with an average age of 
62.06±7.74 years. There were 79 cases in the UA group (59 
males and 20 females), with an average age of 58.11±10.0 years. 
There was no significant difference in age or sex (P>0.05). 
Moreover, there was no significant difference in smoking 
history, hypertension, diabetes history, hyperlipidemia history 
or CAD family history between the AMI group and the UA 
group (P>0.05). There was no significant difference in chest 
tightness, difficulty breathing, or chest pain between the AMI 
group and the UA group (P>0.05). In the AMI group, more 
patients exhibited myocardial ischemia on the ECG than in 
the UA group, and the difference was statistically significant 
(P<0.001). The number of patients undergoing percutaneous 
coronary intervention was greater in the AMI group than in 
the UA group, and the difference was statistically significant 
(P<0.001). Patient demographics and baseline characteristics 
are presented in Table I. The CCTA and CT‑FFR images of 
a 67‑year‑old male patient are shown in Fig. 2. The CCTA 
revealed a hypodense plaque with severe luminal stenosis 
at the second turn of the right coronary artery (RCA). The 
CT‑FFR value measured at the distal end of the plaque was 
0.78.

Comparison of CCTA stenosis and CT‑FFR between the 
AMI group and UA group. There were 34 patients (34/37) 
with ≥70% CCTA stenosis in the AMI group and 21 patients 
(21/79) in the UA group. Statistical analyses demonstrated a 
disparity between the two groups (χ2=43.107; P<0.001) (data 
not shown).

Figure 1. Flowchart diagram of the present study. ACS, acute coronary syndromes; CCTA, coronary computed tomography angiography; ICA, invasive 
coronary angiography; CABG, coronary artery bypass graft; AMI, acute myocardial infarction; UA, unstable angina; CT‑FFR, computed tomography‑derived 
fractional flow reserve.
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The overall CT‑FFR value of the AMI group was 
0.713±0.079, whereas for the UA group it was 0.833±0.061. 
There was a statistically significant difference between the 
two groups (t=8.925; P<0.001) (data not shown).

Correlations between ≥70% CCTA stenosis, ≤0.80 CT‑FFR 
and AMI. The univariate logistic regression analysis showed 
that ≥70% CCTA stenosis and ≤0.80 CT‑FFR affected the 
diagnosis of AMI. Among these factors, the effect of ≤0.80 
CT‑FFR was the most significant (OR=4.156; P<0.001). When 
considering all of these factors, the multivariate logistic 
regression analysis found that ≥70% CCTA stenosis and ≤0.80 
CT‑FFR were independent predictors of AMI (Table II).

Comparison of the diagnostic efficacy of ≥70% CCTA stenosis, 
≤0.80 CT‑FFR and their combined application in AMI. The 

discrimination performance of each prediction model was 
demonstrated by the ROC curves (Fig. 3). The Hosmer‑Lemeshow 
test showed that the model fit was good (P>0.05). Additionally, 
the combined application of ≥70% CCTA stenosis and ≤0.80 
CT‑FFR had a significantly higher diagnostic performance 
for AMI than either factor alone (P<0.001), which was mainly 
due to the improvement of specificity (Table III). The pairwise 
comparison revealed that the AUC of the combined application 
model of ≥70% CCTA stenosis and ≤0.80 CT‑FFR was the 
highest (AUC=0.914; 95% CI: 0.847‑0.958), which was greater 
than that of the ≥70% CCTA stenosis model (AUC=0.827; 
95% CI: 0.745‑0.891; P=0.0008) and the ≤0.80 CT‑FFR model 
(AUC=0.865; 95% CI: 0.790‑0.922; P=0.0060). Moreover, 
there was no significant difference between the ≥70% CCTA 
stenosis model and the ≤0.80 CT‑FFR model (P=0.2926) (data 
not shown).

Table I. Baseline characteristics and clinical details of the study population.

Parameters	 AMI group (n=37)	 UA group (n=79)	 t/χ2	 P‑value

Male	 27 (72.97)	 59 (74.68)	 0.038	 0.845
Age, years	 58.65±9.53	 61.75±7.42	 1.909	 0.059
Smoking	 20 (54.05)	 42 (53.16)	 0.008	 0.929
Diabetes	 11 (29.73)	 24 (30.38)	 0.005	 0.943
Hypertension	 20 (54.05)	 43 (54.43)	 0.001	 0.97
Hyperlipidemia	 9 (24.32)	 15 (18.99)	 0.437	 0.508
CAD family	 3 (8.11)	 10 (12.66)	 0.167	 0.683
ECG suggests myocardial ischemia	 15 (40.54)	 5 (6.33)	 20.669	 <0.001
Chest tightness/difficulty breathing	 13 (35.14)	 42 (53.16)	 3.285	 0.070
Chest pain	 22 (59.46)	 32 (40.51)	 3.638	 0.056
Percutaneous coronary intervention	 26 (70.27)	 26 (32.91)	 14.220	 <0.001

Values are expressed as the mean ± standard deviation or n (%). AMI, acute myocardial infarction; UA, unstable angina; CAD, coronary artery 
disease; ECG, electrocardiogram.

Figure 2. CCTA and CT‑FFR of a male, 67‑year‑old patient. (A) The CCTA revealed a hypodense plaque with severe luminal stenosis at the second turn of the 
right coronary artery. (B) The CT‑FFR value measured at the distal end of the plaque was 0.78. CCTA, coronary computed tomography angiography; CT‑FFR, 
computed tomography‑derived fractional flow reserve.
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Discussion

The present brief study developed the diagnostic utility of CCTA 
stenosis and hemodynamic CT‑FFR for AMI and explored a 
corresponding combination model. According to the findings, 
significant risk factors for AMI included a CT‑FFR of 0.80 and a 
CCTA stenosis of 70%. A reliable diagnostic model for AMI with 
independent risk factors for ≥70% CCTA stenosis (OR: 10.796; 
P=0.001) and ≤0.80 CT‑FFR (OR: 28.074; P<0.001) could be 
achieved by using a combined model, which increased the diag‑
nostic efficacy (AUC=0.914; P<0.001) of single parameters.

The present study found that ≥70% CCTA stenosis was an 
independent predictor of AMI. Multiple relevant studies have 
demonstrated that the utilization of CCTA can effectively 
rule out AMI in patients presenting with suspected ACS in 
the emergency department. These studies have consistently 
shown that normal CCTA findings possess a remarkably 
high negative predictive value in excluding AMI during 
the initial hospitalization  (17‑19). However, this strategy 
is being challenged by the increasing recognition of the 
limitations of coronary stenosis severity in recent years. A 
threshold of ≥50% exhibits limited sensitivity in identifying 
patients and lesions that will ultimately lead to AMI (20). 
Moreover, despite the utilization of quantitative methodolo‑
gies, the efficacy of coronary stenosis severity in accurately 
detecting lesion‑specific ischemia has not been significantly 

enhanced (21). More importantly, in addition to coronary 
stenosis severity, numerous other factors may collectively 
influence flow dynamics in the vessel. Thus, it has become 
necessary to identify additional or improved markers to aid 
in the risk assessment of AMI.

In addition to coronary stenosis, CCTA can also obtain 
plaque characteristics, pericoronary adipose tissue (PCAT), 
and various parameters of hemodynamics, which may also 
affect the diagnosis and prognosis of patients; however, further 
research on this aspect is required. The SCOT‑HEART study 
showed that low‑attenuation plaque burden was the most 
potent predictor of AMI [adjusted hazard ratio: 1.60 (95% CI: 
1.10‑2.34) per doubling; P=0.014], regardless of coronary artery 
calcium score, coronary artery area stenosis, or cardiovascular 
risk score (22). These results elicit doubts about the dominance 
of the traditional risk factors for myocardial infarction, such as 
the degree of coronary stenosis. A recent study reported that 
the fat attenuation index (FAI) could not distinguish patients 
with AMI from patients with UA. In addition, the CCTA‑based 
radiomics phenotype of PCAT performed better than the FAI 
model in differentiating AMI from UA. The combined model 
of PCAT radiomics and FAI can improve the effectiveness of 
AMI identification (23). Therefore, the radiomic characteristics 
of PCAT may enhance the diagnostic utility of AMI (23,24). 
However, the hemodynamic parameter of CT‑FFR was not 
used in the aforementioned studies.

Table II. Univariate and multivariable logistic regression analyses of clinical characteristics, ≥70% CCTA stenosis and ≤0.80 
CT‑FFR for AMI.

	 Univariate logistic regression	 Multivariable logistic regression
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑-‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Parameters	 OR (95% CI)	 P‑value	 OR (95% CI)	 P‑value

CCTA stenosis, ≥70%	 31.302 (8.689, 112.767)	 <0.001	 10.796 (2.566, 45.425)	 0.001
CT‑FFR, ≤0.80	 4.156 (13.922, 292.585)	 <0.001	 28.074 (5.712, 137.973)	 <0.001
Sex	 0.915 (0.378, 2.218)	 0.915	 N/A	 N/A
Age	 0.956 (0.911, 1.002)	 0.062	 N/A	 N/A
Smoking	 1.036 (0.474, 2.268)	 0.929	 N/A	 N/A
Hypertension	 0.985 (0.450, 2.156)	 0.985	 N/A	 N/A
Diabetes	 0.970 (0.413, 2.274)	 0.970	 N/A	 N/A
Hyperlipidemia	 1.371 (0.537, 3.504)	 0.509	 N/A	 N/A

CCTA, coronary computed tomography angiography; CT‑FFR, computed tomography‑derived fractional flow reserve; AMI, acute myocardial 
infarction; OR, odds ratio; CI, confidence interval; N/A, not applicable.

Table III. Diagnostic efficacy of ≥70% CCTA stenosis, ≤0.80 CT‑FFR and their combined model for AMI.

Model	 AUC	 Sensitivity, %	 Specificity, %	 P‑value

CCTA stenosis, ≥70%	 0.827	 91.89	 73.42	 <0.001
CT‑FFR, ≤0.80	 0.865	 94.59	 78.48	 <0.001
CCTA stenosis + CT‑FFR	 0.914	 89.19	 88.61	 <0.001

CCTA, coronary computed tomography angiography; CT‑FFR, computed tomography‑derived fractional flow reserve; AMI, acute myocardial 
infarction; AUC, area under the curve.
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CT‑FFR utilizes computational fluid dynamics or machine 
learning to derive noninvasive FFR and assesses the hemody‑
namic importance of coronary artery stenosis in a noninvasive 
manner (25,26). Previous research has confirmed that nonin‑
vasive CT‑FFR is a feasible alternative to invasive FFR for 
detecting and excluding ischemic coronary artery lesions (27). 
In multiple clinical studies, CT‑FFR has demonstrated high 
diagnostic accuracy for myocardial ischemia caused by coro‑
nary stenosis (28,29). However, there are few reports on the 
application of CT‑FFR for evaluating AMI. The present study 
demonstrated that the CT‑FFR value of the AMI group was 
lower than that of the UA group (P<0.001), and ≤0.80 CT‑FFR 
was an independent predictor of AMI. As in the study by 
Meier et al (5), patients with high‑risk ACS without ST segment 
elevation (NSTE‑ACS) could be noninvasively identified by 
CCTA and CT‑FFR, avoiding the need for coronary angiog‑
raphy and thereby reducing surgery‑related risks and medical 
costs. Furthermore, Arena  et al  (30) assessed a combined 
strategy of FFR and angiography in stratifying cardiovascular 
risk in patients with type 1 myocardial infarction (T1MI) 
or T2MI non‑ST elevation acute myocardial infarction, and 
they found that the combined strategy allowed the treatment 
of nonfunctional significant lesions to be safely deferred and 
patient cardiovascular risk to be identified. Therefore, it was 
deduced that CT‑FFR is valuable in predicting risk stratifica‑
tion of patients with ACS.

However, the clinical value of the combined application of 
CCTA stenosis and CT‑FFR in the diagnosis of AMI is not 
very clear. The results of the present study revealed that the 
CT‑FFR of the AMI group was lower than that of the UA group, 
and its AUC for diagnosing AMI was 0.865. Additionally, the 
AUC for diagnosing AMI via CCTA stenosis was 0.827. In the 
present study, CT‑FFR and CCTA stenosis were combined to 
evaluate their diagnostic efficacy for AMI, and it was found 
that the combined model of CT‑FFR and CCTA stenosis was 
superior to the CT‑FFR model and CCTA stenosis model, as 
well as the fact that the AUC increased to 0.914, suggesting 

that combining anatomical, morphological, and functional 
data may improve its ability to diagnose AMI, guide the 
diagnosis and treatment strategy of patients with suspected or 
confirmed CAD and reduce unnecessary invasive examina‑
tions. Compared to using CT‑based anatomical evaluation, 
adding CT‑FFR further improves the model performance for 
identifying patients with AMI. It consequently helps to guide 
an appropriate therapeutic strategy and reduce unfavorable 
outcomes.

There were certain limitations to the present study. First, 
it was a single‑center, retrospective case‑control study with 
a small positive sample size, which may have resulted in a 
selection bias; therefore, studies with larger sample sizes are 
needed in the future. Second, due to the fact that this study 
investigated a cohort planning ICA, the incidence rate of CAD 
in this population was high. To validate the findings of the 
present study, it is necessary to conduct prospective studies in 
a larger study cohort. Finally, there was no invasive FFR as a 
control, but it has been widely confirmed that CT‑FFR has a 
good correlation with FFR (31).

In short, the present study revealed that ≤0.80 CT‑FFR and 
≥70% CCTA stenosis are independent risk factors for AMI, 
and that the combined model of CT‑FFR and CCTA stenosis 
could further improve the performance of AMI identifica‑
tion, which may guide the diagnosis and treatment strategy 
of patients with suspected or confirmed CAD and reduce 
unnecessary invasive examinations.
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