
Am J Transl Res 2022;14(11):8002-8008
www.ajtr.org /ISSN:1943-8141/AJTR0146034

Original Article
The value of Copeptin, myocardial fatty  
acid-binding protein and myocardial markers  
in the early diagnosis of acute myocardial infarction 

Xin Guan1, Tian Liang2, Jianyun Fan1, Wenyou Yang1, Dongliang Wu2, Xinguo Li2

1Cardiovascular Department I, Baoji City People’s Hospital, Baoji 721000, Shaanxi, China; 2Department of 
Cardiovascular Medicine, Xianyang Hospital of Yan’an University, Xianyang 712000, Shaanxi, China 

Received August 19, 2022; Accepted October 8, 2022; Epub November 15, 2022; Published November 30, 2022

Abstract: Objective: To evaluate and detect the value of Copeptin, myocardial fatty acid binding protein (H-FABP) and 
myocardial markers in the early diagnosis of acute myocardial infarction (AMI). Method: A retrospective analysis was 
carried out in 153 patients with chest pain who came to Xianyang Hospital of Yan’an University from August 2019 
to April 2022, of whom 87 patients were finally diagnosed with AMI. Cardiac troponin I (cTnI), Copeptin, and H-FABP 
levels were measured immediately at the patient’s visit. Receiver operating characteristic (ROC) curve was drawn 
to evaluate and compare the value of Copeptin, H-FABP and cTnI in early diagnosis of AMI and their joint effect in 
improving the accuracy of early diagnosis of AMI. Results: (1) The levels of Copeptin, H-FABP and cTnI in AMI patients 
were evidently higher than those in non-AMI patients with chest pain. (2) The diagnostic sensitivity and specificity of 
Copeptin were 82.89% and 64.37%, respectively. Those of cTnI were 78.95% and 64.37% respectively, and those 
of H-FABP were 85.53% and 75.86%, respectively. The AUC size under the ROC curve was H-FABP > hopeptin > 
cTnI. (3) Joint detection of Copeptin, H-FABP and cTnI was better than mono-detection in early diagnosis of AMI. 
Conclusion: H-FABP has high accuracy in detecting early AMI, which is better than cTnI and Copeptin, but the joint 
detection of the three is of the highest value. 

Keywords: Copeptin, cardiac fatty acid-binding protein, cardiac troponin I, acute myocardial infarction, early diag-
nosis

Introduction

Acute myocardial infarction (AMI) is a severe 
and persistent acute myocardial ischemia re- 
sulting in myocardial necrosis caused by a 
sharp reduction or interruption of coronary 
blood supply on the basis of coronary artery 
disease [1]. The first clinical symptoms are 
chest tightness and chest pain. If not treated in 
time, it will lead to disability and death due to 
its rapid progress, which seriously poses a 
threat to the life and safety of patients [2]. 
Fortunately, the mortality rate can be effective-
ly reduced if rescue can be carried out in due 
course, for which the first 4-6 hours after myo-
cardial infarction is the golden period [3]. In the 
early clinical diagnosis of AMI, electrocardio-
gram examination and clinical symptoms are 
often used as the diagnostic criteria. However, 
most AMI patients have no obvious clinical 
symptoms or obvious electrocardiographic ch- 
anges in the early onset, resulting in missed 

diagnosis or misdiagnosis [4, 5]. Another gold 
standard for early clinical diagnosis of AMI, cor-
onary angiography, is limited in its clinical appli-
cation due to its long detection cycle and in- 
vasiveness [6]. Therefore, it is of great signifi-
cance to find a diagnostic method with high 
safety, less trauma and corresponding diagnos-
tic value in clinical diagnosis.

Cardiac troponin I (cTnI) is a routine myocardial 
marker for diagnosing AMI in clinical practice, 
which is of great significance for maintaining 
the diastolic and contractile ability of the heart. 
After the onset of the disease, cardiomyocytes 
are damaged and cTnI enters into the blood, but 
it appears in the blood in the middle and late 
term of diagnosis, causing low sensitivity for 
early AMI diagnosis [7]. In recent years, cardiac 
fatty acid-binding protein (H-FABP) has been 
found widely distributed in the cytoplasm of 
various organs of the body, which is of great  
significance in regulating the absorption and 
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metabolism of long-chain fatty acids [8]. Co- 
peptin, a newly discovered marker of myocar-
dial necrosis, has been listed as one of the 
most potential cardiac markers by the National 
Society of Clinical Biochemistry in the United 
States [9]. Generally speaking, single indicator 
detection has certain limitations, and the accu-
racy of combined diagnosis is normally higher. 
Although the above indicators can be used as 
diagnostic markers for acute myocardial infarc-
tion, the comparison of their diagnostic value 
and the value of combined diagnosis have not 
been reported.

In this study, we discussed the value of 
Copeptin, cardiac troponin I (cTnI) and H-FABP 
in the early diagnosis of acute myocardial 
infarction, so as to provide a more accurate ref-
erence index and basis for the diagnosis of 
early acute myocardial infarction. 

Materials and methods

Clinical information

A retrospective analysis was carried out on 153 
patients (81 male and 73 female) with chest 
pain who came to Xianyang Hospital of Yan’an 
University from August 2019 to April 2022, of 
whom 87 patients were finally diagnosed with 
AMI and were collected as the AMI Group (the 
diagnosis was confirmed by electrocardiogram, 
chest X-ray, CT and myocardial enzyme indexes 
after admission), and the remaining 76 were 
seen as the control group (differentially diag-
nosed as pulmonary embolism, aortic dissec-
tion, myocarditis, etc.). 

Inclusion criteria: (1) in line with the diagnostic 
criteria of AMI [10]; (2) aged ≥ 18 years; (3) 
complete clinical data. 

Exclusion criteria: (1) severe heart disease; (2) 
dysfunction of important organs such as liver 
and kidney; (3) severe infectious diseases and 
immune dysfunction; (4) malignant tumors; (5) 
refusal to participate. This study obtained app- 
roval from Xianyang Hospital of Yan’an Uni- 
versity ethics committee (No. 20190745) and 
complies with the Helsinki Declaration. 

Detection method

Two ml of venous blood were collected from 
both groups of subjects on admission (within 3 
hours of onset), centrifuged at 4000 r/min for 5 
min, and then the supernatant was separated 
and stored accordingly for testing. (1) H-FABP 

level was detected by Abbott C8000 automa- 
tic biochemical analyzer using immunoturbidi-
metric method; (2) Copeptin was detected by 
ELISA method (all reagents adopted were from 
Abcam Company, ab289701); (3) cTnI level was 
detected by electrochemiluminescence using 
an automatic immunoassay analyzer (Roche, 
Switzerland; Cobas E601). All operations were 
carried out in strict accordance with the kit 
instructions. 

Coronary artery lesion assessment

All selected patients underwent coronary angi-
ography (CAG) 7 days to 14 days after admis-
sion, and CAG was completed by experienced 
interventional cardiologists, using standard Ju- 
dkin method. At least 3 multi-position projec-
tions were performed in each vessel.

Observation indicators

(1) The serum H-FABP, Copeptin and cTnI levels 
of the two groups of patients were detected 
and compared. (2) Serum H-FABP, Copeptin 
and cTnI were compared in patients with differ-
ent degrees of coronary artery disease. (3) The 
diagnostic value of serum H-FABP, Copeptin 
and cTnI in early acute myocardial infarction 
were analyzed. (4) The combined diagnostic 
value of serum H-FABP, Copeptin and cTnI  
for early acute myocardial infarction was analy- 
zed. 

Statistical methods

SPSS 20.0 was used for statistical analysis of 
collected data, and GraphPad Prism 8 was for 
figure rendering. Chi-square test was for com-
parison of count data. For measurement data, 
the inter-group comparison and intra-group 
comparison were conducted with Student-t  
test and Paired-t test respectively, denoted by 
t. One-way ANOVA was for comparison among 
multiple groups, and LSD-t test for post-hoc 
test. The receiver operating curve (ROC) was 
used to analyze the diagnostic value of H-FABP, 
Copeptin and cTnI in early acute myocardial 
infarction. P < 0.05 was taken as the signifi-
cance level.

Results

General information

There were insignificant differences observed 
regarding age, BMI and gender between the 
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two groups (P > 0.05, Table 1), suggesting com-
parability between two groups. 

Comparison of serum H-FABP, Copeptin and 
cTnI levels

The serum levels of H-FABP, Copeptin and cTnI 
in all patients were detected at admission, and 
results showed that all indicators of AMI group 
were evidently higher than those in control 
group (all P < 0.001, Table 2). 

Comparison of serum H-FABP, Copeptin and 
cTnI levels among patients with different de-
grees of coronary artery disease 

According to the degree of coronary artery dis-
ease, AMI patients were grouped into single-
vessel lesion group (30 cases), double-vessel 
lesion group (39 cases), and three-vessel lesion 
group (18 cases). The serum levels of Copeptin 
and H-FABP in AMI patients were the highest in 
the three-vessel lesion group (< 0.001), and 

that of the double-vessel lesion group was high-
er markedly compared to the single-vessel le- 
sion group (< 0.001); Serum cTnI level in AMI 
patients had no statistical significance among 
the three groups (P=0.681). Overall, it was sug-
gested that the more severe the coronary ar- 
tery disease, the higher the serum H-FABP and 
Copeptin levels of the patients (Table 3). 

Diagnostic value of serum H-FABP, Copeptin 
and cTnI in early AMI

To determine the diagnostic value of serum 
H-FABP, Copeptin, and cTnI for early acute myo-
cardial infarction, we drew ROC curves (Figure 
1) and found that the areas under the curve of 
H-FABP, Copeptin and cTnI were 0.868, 0.822, 
and 0.803, respectively, all of which had cer-
tain diagnostic value. It should be noted that 
area under the H-FABP curve was greater than 
0.86, showing a high clinical diagnostic value 
for early acute myocardial infarction. The analy-
sis of the diagnostic value of the combined 

Table 1. Comparison of general data
Factors AMI Group n=87 Control Group n=76 t/X2 P
Gender 0.032 0.859
    Male 47 (54.02) 40 (52.63)
    Female 40 (45.98) 36 (47.37)
Age (years) 0.019 0.891
    ≥ 63 41 (47.13) 35 (46.05)
    < 63 46 (52.87) 41 (53.95)
BMI (kg/m2) 0.009 0.925
    ≥ 23 43 (49.43) 37 (48.68)
    < 23 44 (50.57) 39 (51.32)
Smoking History 0.050 0.822
    Yes 50 (57.47) 45 (59.21)
    No 37 (42.53) 31 (40.79)
Drinking History 0.013 0.908
    Yes 45 (51.72) 40 (52.63)
    No 42 (48.28) 36 (47.37)
Educational Level 0.032 0.859
    Primary School and Below 47 (54.02) 36 (47.37)
    Primary School and Above 40 (45.98) 40 (52.63)
Combined Hypertension 0.019 0.890
    Yes 41 (47.13) 35 (46.05)
    No 46 (52.87) 41 (53.95)
Combined Diabetes 0.013 0.908
    Yes 42 (48.28) 36 (47.37)
    No 45 (51.72) 40 (52.63)
AMI: Acute Myocardial Infarction. 
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detection of serum H-FABP, Copeptin and cTnI 
for early acute myocardial infarction showed 

that the area under the curve of the joint detec-
tion was 0.880, which was larger than that of 

Table 2. Comparison of serum H-FABP, Copeptin and cTnI levels between AMI and control group
Factors AMI Group n=87 Control Group n=76 t P
H-FABP (ng/mL) 39.58±11.69 21.84±7.37 11.40 < 0.001
Copeptin (pmol/L) 21.65±5.08 16.33±2.94 8.03 < 0.001
cTnI (ng/L) 104.05±17.43 86.2±11.74 7.554 < 0.001
H-FABP: Myocardial Fatty Acid Binding Protein; AMI: Acute Myocardial Infarction. 

Table 3. Comparison of serum H-FABP, Copeptin and cTnI levels among patients with different de-
grees of coronary artery disease

Factors Single-vessel Lesion 
Group n=30

Double-vessel Lesion 
Group n=39

Three-vessel Lesion 
Group n=18 F P

H-FABP (ng/mL) 27.83±5.12 41.56±4.2 55.8±5.65 192.1 < 0.001
Copeptin (pmol/L) 16.29±2.57 22.51±1.85 28.74±2.41 179.4 < 0.001
cTnI (ng/L) 106.09±16.97 102.36±18.13 104.32±17.23 0.385 0.681
H-FABP: Myocardial Fatty Acid Binding Protein.

Figure 1. The diagnostic value of serum H-FABP, Copeptin and cTnI in early AMI. A. ROC curve of H-FABP for early 
AMI. B. ROC curve of Copeptin for early AMI. C. ROC curve of cTnI on early AMI. D. Diagnostic value of joint detec-
tion of serum H-FABP, Copeptin and cTnI in early AMI. H-FABP: Myocardial Fatty Acid Binding Protein; AMI: Acute 
Myocardial Infarction. 
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single detection of each index. The sensitivity 
and specificity of joint detection were 89.47% 
and 73.56% respectively, showing a markedly 
higher sensitivity than that of single indicators 
(Table 4). 

Discussion

Coronary heart disease, especially AMI, has 
become one of the leading causes of disability 
and death among both urban and rural resi-
dents in China with a yearly rising incidence 
[11]. Patients suspected of AMI due to chest 
pain are more and more commonly seen in clin-
ical practice recently, and early and effective 
diagnosis is conductive to prompting rescue 
and reduction in mortality rate [12]. Emergency 
ECG is currently often used for early diagnosis 
of AMI patients, but it is prone to interference 
and lack of diagnostic sensitivity, which can 
easily lead to missed diagnosis and does no 
good for clinical treatment [13]. Therefore, it is 
very necessary to find an effective method for 
early diagnosis of AMI. 

cTnI is an important isoform of troponin that 
exists only in cardiomyocytes. It is released into 
the blood when the myocardium is damaged 
and this leads to an increase in serum levels, 
making it a more specific serum marker for 
myocardial damage evaluation [14]. Studies 
have also suggested rapid release of cTnI into 
the blood when myocardial damage occurs, 
and with its long existence, cTnI is considered 
to be a more sensitive marker of myocardial 
damage [15]. Copeptin, part of the C-terminus 
of preprovasopressin, is released into the bl- 
ood in equal amounts by the neurohypophysis 
along with arginine vasopressin (AVP). Because 
of its good stability in blood and convenient 
detection, it has quickly become a surrogate 
marker for the detection of circulating AVP lev-
els [16]. Early studies have shown elevated 
blood Copeptin levels in patients with severe 

sufficient energy supply, fatty acids need to be 
mobilized for energy supply, and the level of 
HFABP in cardiomyocytes increases, which 
eventually leads to its increase in blood le- 
vels [18]. Due to the small molecular weight of 
H-FABP, the content of H-FABP in cardiomyo-
cytes is about 10 times that of skeletal muscle, 
so that it can be released into the blood in a 
large amount in the early stage of AMI and gen-
erally begins to rise 0.5 h after its onset [19]. In 
this study, the levels of these three indicators 
were detected within 3 hours of the onset of 
AMI patients, and the results revealed an evi-
dent increase in the expression levels of all the 
three. Then, we also analyzed the levels of 
serum H-FABP, Copeptin and cTnI in patients 
with different degrees of coronary artery dis-
ease. Results showed that the higher the de- 
gree of coronary artery disease, the higher the 
serum H-FABP and Copeptin levels, indicating 
that H-FABP and Copeptin had certain predic-
tive value for the severity of coronary artery dis-
ease. A previous study [20] also found positive 
correlation between the level of Copeptin and 
the degree of coronary artery disease. More- 
over, Copeptin has a certain impact on the early 
diagnosis of AMI, for it is low in specificity and 
can be increased in acute or chronic stress 
states, such as respiratory tract infection, ch- 
ronic obstructive pulmonary disease, heart fail-
ure, critical illness, etc. [21], which is similar to 
our results. 

Then we also analyzed the value of these three 
indicators in the early diagnosis of AMI. ROC 
curve showed that the AUC areas for AMI pre-
diction of the three ranked as H-FABP > 
Copeptin > cTnI. Among them, the areas for 
H-FABP and Copeptin were both over 0.8, which 
may be because of the relatively poor sensitivi-
ty and specificity in cTnI, for it is not only elevat-
ed in AMI, but it is also abnormal when myocar-
dial damage is caused by various factors such 

Table 4. Diagnostic value of serum H-FABP, Copeptin and cTnI in 
early AMI
Predictors AUC 95 CI% Specificity Sensitivity Cut-off
H-FABP (ng/mL) 0.868 0.815-0.923 75.86% 85.53% 29.14
Copeptin (pmol/L) 0.822 0.756-0.888 64.37% 82.89% 19.53
cTnI (ng/L) 0.803 0.736-0.869 64.37% 78.95% 97.01
Joint Detection 0.880 0.829-0.930 73.56% 89.47% 0.376
H-FABP: Myocardial Fatty Acid Binding Protein; AMI: Acute Myocardial Infarction. 

infection, asthma, and stress. 
More and more recent studies 
have found that it was also 
closely related to cardiovascu-
lar disease, by increasing im- 
mediately in patients with AMI 
and gradually decreasing within 
five days [17]. H-FABP is a fatty 
acid carrier in cardiomyocytes. 
When myocardial cells suffer 
from ischemia, hypoxia and in- 
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as infection, poisoning, immunity, etc. [22]. 
Studies have shown that high levels of H-FABP 
could be detected in the blood of AMI patients 
in their early stages of onset, and studies on 
Copeptin have also reported that it was of great 
value in the rapid exclusion of AMI [23, 24]. 
These results are consistent with our analysis. 
However, the detection of a single index still 
has its limitations. To further improve the accu-
racy of early AMI diagnosis, we analyzed the 
value of joint detection of serum H-FABP, 
Copeptin and cTnI in the early diagnosis of AMI, 
and it was found that the area under the ROC 
curve of the three-combined diagnosis was  
evidently larger than that of each indicator 
alone, which indicated that combined detection 
showed greater value in early AMI diagnosis 
than mono-detection of each three. A recent 
study showed that a multi-marker strategy 
(Copeptin and hs-cTnI measurements) was non-
inferior to serial myocardial marker measure-
ments in the diagnosis of AMI [25]. This is also 
our first-time analyzing value of the joint detec-
tion of H-FABP, Copeptin and cTnI in the early 
AMI diagnosis. 

In conclusion, serum H-FABP, Copeptin and  
cTnI markedly elevates in the early stage of 
AMI. For patients with chest tightness or chest 
pain and suspected coronary heart disease, 
joint detection could be conductive to early 
diagnosis or exclusion of AMI and help clini-
cians to formulate safe diagnosis and treat-
ment plans effectively and promptly. However, 
it should be pointed out that the number of 
selected cases of this study is quite limited,  
further multi-center, large-sample, large-scale 
research analysis and demonstration are need-
ed in the future. In addition, the physiological 
and pathophysiological significance of Copeptin 
and H-FABP still remain unclear, therefor, basic 
and clinical studies are needed to clarify their 
roles in acute cardiovascular events, as well as 
their relationship with other cardiac markers.
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