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Objective: To investigate the diagnostic value of plasma miRNA-497, cardiac troponin 
I (cTnI), fatty acid binding protein 3 (FABP3), glycogen phosphorylase isoenzyme BB 
(GPBB) in pediatric sepsis complicated with myocardial injury.
Methods: From August 2018 to February 2020, 82 children with sepsis admitted to our hospital 
and 50 health children who came for physical examination (defined as control group) were 
enrolled in this study. Children with sepsis and myocardial injury were enrolled in the combined 
group (n=35), and those without myocardial injury were enrolled in the sepsis group (n=47). 
General data of three groups were collected, and the levels of miRNA-497, FABP3, GPBB, 
creatine kinase isoenzyme MB (CK-MB), procalcitonin (PCT), C-reactive protein (CRP), cTnI 
and N-terminal pro-B-type natriuretic peptide (NT-proBNP) were detected and the cardiac 
function was measured. The diagnostic value of plasma miRNA-497, cTnI, FABP3 and GPBB 
in pediatric sepsis complicated with myocardial injury was analyzed.
Results: The infection site of the combined group was not significantly different from that of the 
sepsis group. The levels of miRNA-497, FABP3, GPBB, CK-MB, PCT, CRP, cTnI, NT-proBNP in 
the combined group were all higher than those in the sepsis group and the control group (P<0.05), 
and the left ventricular ejection fraction (LVEF) in the combined group was significantly lower than 
that in the other two group (P<0.05). The area under the curve (AUC) of the combination of 
miRNA-497, FABP3, GPBB, and cTnI in the diagnosis of sepsis complicated with myocardial 
injury was significantly higher than that of CK-MB, PCT, CRP, NT-proBNP alone (P<0.05), but 
there was no significant difference when compared with miRNA-497, FABP3, GPBB and cTnI 
alone (P>0.05). When the optimal thresholds of miRNA-497, FABP3, GPBB, and cTnI were set to 
2.03, 6.23ng/mL, 4.01ng/mL, 1.23ng/mL, respectively, the sensitivity was 95.65%, 88.89%, 
82.61%, 87.50%, respectively; the specificity was 83.33%, 94.12%, 83.33%, 90.91%, respectively; 
and the accuracy was 91.43%, 91.43%, 82.86%, 88.57%, respectively. Pearson correlation analysis 
indicating that miRNA-497 was positively correlated with the levels of FABP3, GPBB, and cTnI in 
the combined group (r=0.821, 0.621, 0.782, P<0.05).
Conclusion: Plasma miRNA-497, cTnI, FABP3, and GPBB levels were increased in 
pediatric sepsis complicated with myocardial injury, and their combination had high diag-
nostic value, which was of great clinical significance for early diagnosis and early treatment 
of pediatric sepsis complicated with myocardial injury.
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Introduction
Sepsis refers to the life-threatening organ dysfunction caused by the body’s mal-
adjusted response to infection. With high morbidity and mortality, sepsis is the most 

Correspondence: Hui Xu  
Department of PICU, Maternal and Child 
Health Care Hospital of Hubei Province, 
No. 745 Wuluo Road, Hongshan District, 
Wuhan, Hubei, 430070, People’s Republic 
of China  
Tel +86-027-87169353  
Email hbsfy2020picu@163.com

Therapeutics and Clinical Risk Management 2021:17 563–570                                              563
© 2021 Huang et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Therapeutics and Clinical Risk Management                                         Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 5 March 2021
Accepted: 5 May 2021
Published: 1 June 2021

T
he

ra
pe

ut
ic

s 
an

d 
C

lin
ic

al
 R

is
k 

M
an

ag
em

en
t d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

mailto:hbsfy2020picu@163.com
http://www.dovepress.com/permissions.php
https://www.dovepress.com


important cause of death for patients in intensive care 
units.1,2 The most common complications of sepsis are 
myocardial injury and cardiac dysfunction,3 about 40% 
of patients with sepsis are accompanied by myocardial 
injury, and its mortality rate is as high as 90%.4 

Myocardial insufficiency and cardiomyopathy are the 
main causes of death in children with sepsis,5 while the 
essence of clinical and laboratory diagnosis of myocardial 
injury is the selection and application of myocardial injury 
markers.6 Therefore, early diagnosis and early treatment 
are of great clinical value for patients with sepsis compli-
cated with myocardial injury.

At present, there has been no definite and uniform 
diagnostic criteria for sepsis complicated with myocardial 
injury. Biomarker detection has a certain value in the 
diagnosis of cardiac dysfunction in children with sepsis 
and has become the research direction of laboratory diag-
nosis of pediatric sepsis complicated with myocardial 
injury.

Cardiac troponin I (cTnI) is a biomarker of myocar-
dial injury and is widely used in the diagnosis of viral 
myocarditis and acute myocardial infarction. Huo et al7 

confirmed that cTnI had important diagnostic value in the 
minor myocardial injury after distal coronary artery 
occlusion. Glycogen phosphorylase isoenzyme BB 
(GPBB) is the key enzyme for glycogen decomposition 
in the process of oxidative phosphorylation of cardio-
myocytes. Tian8 et al confirmed that GPBB had certain 
value in the diagnosis of myocardial ischemic injury in 
neonates with asphyxia. Cardiac fatty acid binding pro-
tein 3 (FABP3) is a newly discovered highly specific 
marker of myocardial injury, and it will enter the blood 
after myocardial cell injury. Ye et al9 confirmed that 
FABP3 had high diagnostic value in early myocardial 
infarction caused by early myocardial infarction and 
acute coronary syndrome. MiRNA is a kind of single- 
stranded small non-coding RNA, which is closely related 
to a variety of biological processes such as cell prolifera-
tion, differentiation, and apoptosis, and has a certain cor-
relation with the occurrence and development of sepsis. 
A recent study has confirmed10 that the expression of 
miRNA-497 is abnormal in patients with myocardial 
infarction, which is likely to become a biomarker of 
myocardial infarction. However, there have been no clin-
ical reports on miRNA-497, cTnI, FABP3, GPBB in the 
diagnosis of pediatric sepsis complicated with myocardial 
injury. Based on this, this study will explore the diagnos-
tic significance of miRNA, cTnI, FABP3 and GPBB in 

pediatric sepsis complicated with myocardial injury, in 
order to provide evidence for the early diagnosis and 
treatment of pediatric sepsis complicated with myocardial 
injury.

Based on this, the prospective trial was carried to 
investigate the diagnostic value of plasma miRNA-497, 
cardiac troponin I (cTnI), fatty acid binding protein 3 
(FABP3), glycogen phosphorylase isoenzyme BB 
(GPBB) in pediatric sepsis complicated with myocardial 
injury.

Materials and Methods
General Data
From August 2018 to February 2020, the clinical data of 
82 children with sepsis admitted to Hubei Maternal and 
Child Health Hospital were retrospectively analyzed. They 
were divided into two groups according to whether they 
were complicated with myocardial injury. The combined 
group included 35 children with sepsis and myocardial 
injury, the sepsis group included 47 children with only 
sepsis. Fifty healthy children who came to our hospital 
for physical examination during the same period were 
enrolled in the control group.

This study was approved by the Ethics Committee of 
Hubei Maternal and Child Health Hospital (approval num-
ber: 2020IECLW055), and the guardians of all subjects 
signed informed consent. This study was conducted in 
accordance with the Helsinki Declaration of the World 
Medical Association.

Inclusion and Exclusion Criteria
Inclusion criteria: (1) The diagnostic criteria for sepsis was 
based on the “Expert Consensus on the Diagnosis and 
Treatment of Septic Shock (Infectious Shock) in Children 
(2015 Edition)”;11 (2) the diagnostic criteria for myocar-
dial injury was left ventricular ejection fraction (LVEF) 
<50% or cTnI≥0.15ng/mL;12 (3) Absence of myocardial 
injury at admission in children with sepsis; (4) complete 
clinical data; (5) the guardians of all subjects signed 
informed consent.

Exclusion criteria: (1) hematopathy; (2) liver and kid-
ney dysfunction; (3) cardiac insufficiency; (4) immunode-
ficiency and congenital malformations; (5) long-term use 
of immunosuppressants or hormone drugs; (6) inherited 
metabolic diseases; (7) children with poor compliance; (8) 
malignant tumors.
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Index Detection
Plasma miRNA-497 Collection and Detection
For each patient, 3–5mL fasting (>12 hours) cubital venous 
blood was extracted and placed into an EDTA anticoagulant 
tube. After centrifugation at 1500 rpm/min for 5min, the 
plasma was separated and 1mL miRNeasy reagent was 
added into the plasma. The total miRNA was extracted 
according to the instructions of the miRNeasy plasma extrac-
tion kit. ABI 7500 fluorescent quantitative PCR instrument 
was used for real-time fluorescent quantitative polymerase 
chain reaction (RT-PCR). The number of cycles for the 
fluorescence signal in each reaction system to reach the set 
threshold was the Ct value, the internal reference was U6. 
The 2−ΔΔCt method was used to calculate the relative expres-
sion level of the miRNA-497, ΔCt = Ct target gene - Ctu6.

Detection of Other Laboratory Index
A total of 8 mL of cubital venous blood from all the included 
children was collected on an empty stomach for more than 
12 hours the next morning after admission. The blood was 
evenly divided into 4 samples after anticoagulation treat-
ment. After centrifugation, the supernatant was taken. The 
levels of FABP3, GPBB, and serum creatine kinase isoen-
zymes (CK-MB) were detected by enzyme-linked immuno-
sorbent assay (ELISA), and the kits were purchased from the 
Shenzhen Kangshengbao Biotechnology Co., Ltd. The PCT, 
CRP, cTnI, NT-proBNP were detected by Hitachi 7080 
series automatic biochemical analyzer and SSJ-2-2 multi-
functional immunoassay instrument.

Cardiac Function Determination
The LVEF was evaluated by IU22 color Doppler echocar-
diography (Philips, the Netherlands). The detection fre-
quency was 2.0 ~ 4.0 MHz. The same cardiac cycle was 
taken as a parameter and the mean value of three cardiac 
cycles was calculated. All the above operations were per-
formed by attending physicians who have worked in our 
hospital for more than 8 years.

Statistical Methods
All data in this study were analyzed using SPSS 23.0 
software. Normally distributed measurement data were 
expressed as mean ± standard deviation (SD). One-way 
analysis of variance was used for comparison among the 
three groups; the pairwise comparison between two groups 
was performed by the Least-Significant Difference (LSD) 
test. The categorical data was expressed as rate (%), and 
the chi-square test was used for comparison among three 

groups. Pearson linear correlation analysis or Spearman 
rank correlation analysis was used for correlation analysis. 
P<0.05 was considered statistically significant.

Results
Comparison of Demographics and 
Clinical Characteristics
In the combined group, there were 23 males and 12 females, 
their ages were from 3 to 13 years old, with an average age 
of 6.93 ± 0.53 years. In the sepsis group, there were 29 males 
and 18 females; their ages were from 3 to 12 years old, with 
an average age of 6.89 ± 0.47 years. In the control group, 
there were 29 males and 21 females; their ages were from 3 
to 13 years old, with an average age of 6.92 ± 0.48 years.

There was no significant difference in gender and age 
among the three groups (P>0.05). Compared with the sepsis 
group, the infection site of the combined group was not 
significantly different (P>0.05), as shown in Table 1.

Comparison of miRNA-497, FABP3, 
GPBB, CK-MB, PCT, CRP, cTnI, 
NT-proBNP Levels and LVEF Among the 
Three Groups
The levels of miRNA-497 expression, FABP3, GPBB, 
CK-MB, PCT, CRP, cTnI and NT-proBNP in the com-
bined group were all significantly higher than those in 
the sepsis group and the control group, and LVEF in the 
combined group was significantly lower than that in the 
sepsis group and the control group (P<0.05). The levels of 
miRNA-497 expression, FABP3, GPBB, CK-MB, PCT, 
CRP, cTnI and NT-proBNP in the sepsis group were all 
significantly higher than those in the control group, and 
LVEF in the sepsis group was significantly lower than that 
in the control group (P<0.05), as shown in Table 2.

The Diagnostic Value of miRNA-497, 
FABP3, GPBB and cTnI in Myocardial 
Injury of Children in the Combined 
Group
The AUC value of the combination of miRNA-497, 
FABP3, GPBB, and cTnI in the diagnosis of sepsis com-
plicated with myocardial injury was significantly higher 
than that of CK-MB, PCT, CRP, NT-proBNP alone 
(P<0.05), but there was no significant difference when 
compared with miRNA-497, FABP3, GPBB and cTnI 
alone (P>0.05). When the optimal thresholds of miRNA- 
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497, FABP3, GPBB, and cTnI were set to 2.03, 6.23ng/ 
mL, 4.01ng/mL, 1.23ng/mL, their sensitivity was 95.65%, 
88.89%, 82.61%, 87.50%, respectively; their specificity 
was 83.33%, 94.12%, 83.33%, 90.91%, respectively; and 
their accuracy was 91.43%, 91.43%, 82.86%, 88.57%, 
respectively, as shown in Table 3. Sensitivity = true posi-
tive/(true positive + false negative) × 100%, specificity = 
true negative/(false positive + true negative) × 100%, 
accuracy = (true positive + true negative)/n × 100%.

Correlation Analysis Between 
miRNA-497 and FABP3, GPBB, cTnI 
Levels in the Combined Group
According to Pearson correlation analysis, the expression 
of miRNA-497 in the combined group was positively 
correlated with the levels of FABP3, GPBB, and cTnI 

(r=0.821, 0.621, 0.782, P<0.05), which suggested that 
miRNA-497 was well correlated with FABP3, GPBB and 
cTnI, and sepsis complicated with myocardial injury was 
closely correlated with miRNA-497 and FABP3, GPBB 
and cTnI.

Discussion
The main findings of this study are 1) The levels of miRNA- 
497, FABP3, GPBB, CK-MB, PCT, CRP, cTnI, NT-proBNP 
in the combined group were all higher than those in the 
sepsis group and the control group, and the left ventricular 
ejection fraction (LVEF) in the combined group was signifi-
cantly lower than that in the other two groups, 2) The area 
under the curve (AUC) of the combination of miRNA-497, 
FABP3, GPBB, and cTnI in the diagnosis of sepsis compli-
cated with myocardial injury was significantly higher than 

Table 1 Comparison of Clinical Characteristics Among Three Groups

Item Combined Group (n = 35) Sepsis Group (n = 47) Control Group (n = 50) P value

Gender (male/female) 23/12 29/18 29/18 0.915

Age (years old) 6.93 ± 0.53 6.89 ± 0.47 6.92 ± 0.48 0.925

Infection site n,(%) 0.470

Pulmonary infection 17 (48.57) 19 (40.43) 0
Abdominal infection 11 (31.43) 12 (25.53) 0

Skin and soft tissue infection 1 (2.86) 3 (6.38) 0

Urinary infection 1 (2.86) 2 (4.26) 0
Intracranial infection 4 (11.43) 1 (2.13) 0

Hematogenous infections 5 (14.29) 2 (4.26) 0

Table 2 Comparison of miRNA-497, FABP3, GPBB, CK-MB, PCT, CRP, cTnI, NT-proBNP Levels and LVEF Among the Three Groups

Index Combined Group (n = 35) Sepsis Group (n = 47) Control Group (n = 50) P value

miRNA-497 4.21 ± 0.73*# 1.71 ± 0.71* 1.02 ± 0.23 <0.001

FABP3 (ng/mL) 34.52 ± 2.45*# 13.69 ± 1.98* 4.21 ± 0.43 <0.001

GPBB (ng/mL) 22.89 ± 2.39*# 9.23 ± 1.23* 2.67 ± 0.24 <0.001

CK-MB (U/L) 44.93 ± 3.92*# 19.98 ± 2.31* 9.12 ± 0.32 <0.001

PCT (µg/L) 17.92 ± 32.9*# 12.23 ± 0.34* 0.21 ± 0.08 <0.001

CRP (mg/L) 163.29 ± 12.39*# 141.29 ± 14.8* 12.09 ± 1.03 <0.001

cTnI (ng/mL) 4.18 ± 0.38*# 0.08 ± 0.01* 0.03 ± 0.01 <0.001

NT-proBNP (ng/L) 17.93 ± 1.29*# 12.19 ± 2.13* 6.23 ± 0.21 <0.001

LVEF (%) 46.12 ± 4.39*# 61.29 ± 5.83* 67.09 ± 2.09 <0.001

Notes: *Compared with control group, P < 0.05; #Compared with sepsis group, P < 0.05. 
Abbreviations: FABP3, fatty acid binding protein 3; GPBB, glycogen phosphorylase isoenzyme BB; CK-MB, creatine kinase isoenzyme MB; PCT, procalcitonin; CRP, 
C-reactive protein; cTnI, cardiac troponin I; NT-proBNP, N-terminal B-type natriuretic peptide; LVEF, left ventricular ejection fraction.

https://doi.org/10.2147/TCRM.S309800                                                                                                                                                                                                                               

DovePress                                                                                                                                

Therapeutics and Clinical Risk Management 2021:17 566

Huang et al                                                                                                                                                           Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


that of CK-MB, PCT, CRP, NT-proBNP alone (P<0.05), but 
there was no significant difference when compared with 
miRNA-497, FABP3, GPBB and cTnI alone, 3) MiRNA- 
497 was positively correlated with the levels of FABP3, 
GPBB, and cTnI in the combined group.

In recent years, the morbidity and mortality of pediatric 
sepsis have been on the rise, and the main cause of death 
of pediatric sepsis is myocardial injury, which is one of the 
complications of sepsis. In clinical practice, the early 
symptoms of myocardial injury in some children with 
sepsis are not obvious. Therefore, how to diagnose myo-
cardial injury as soon as possible is one of the important 
clinical issues that needs to be solved urgently. At present, 
the clinically commonly used myocardial indicators 
include cTnI, CK-MB, NT-proBNP and echocardiography. 
However, they all have certain limitations, which is not 
conducive to clinical promotion. Therefore, it is of great 
value to find new markers for early diagnosis of myocar-
dial injury in children with sepsis.

MiRNA is a type of non-coding RNA that has been 
newly studied in recent years and can regulate a variety of 
biological functions. More and more studies have 
confirmed13,14 that miRNA is closely related to the occur-
rence and development of a variety of cardiovascular dis-
eases, including arrhythmia, hypertension, myocardial 
infarction, myocardial fibrosis, and myocardial hypertro-
phy. Maciejak et al15 confirmed that the expression levels 

of some miRNAs in peripheral blood or plasma of patients 
with myocardial injury were significantly increased, and 
miRNAs may become a novel marker for early diagnosis 
of myocardial injury. However, there are few reports on 
whether expression of miRNA-497 in plasma can be used 
as a molecular marker for the early diagnosis of sepsis 
complicated with myocardial injury.

cTnI is a structural protein of cardiomyocytes, which 
can be used to evaluate the degree of damage or necrosis 
of cardiomyocytes, which has high specificity. Its physio-
logical function is mainly to react with actin and myosin 
under the mediation of calcium ion, and maintain the 
relaxation and contraction of myocardium. Li et al16 con-
firmed that after myocardial injury, cTnI was decomposed 
from tropomyosin and released into the blood and circu-
lated throughout the body along with the blood, which had 
a long window period, so the myocardial injury within 6 
hours cannot be diagnosed in time by cTnI.

GPBB is composed of 843 amino acids, which are 
highly expressed in cardiomyocytes and can provide 
energy for the myocardial contraction. Under normal cir-
cumstances, the sarcoplasmic reticulum combines with 
cardiomyocytes containing GPBB, and GPBB is released 
into the blood by the cardiomyocytes when myocardial 
injury occurs. Research by Li et al17 confirmed that the 
blood GPBB level rose rapidly when the body developed 
heart diseases such as myocardial infarction or myocardial 

Table 3 The Diagnostic Value of miRNA-497, FABP3, GPBB and cTnI in Myocardial Injury of the Combined Group

Index Optimal Threshold 
Value

AUC (95% CI) Sensitivity 
(%)

Specificity 
(%)

Accuracy 
(%)

miRNA-497 2.03 0.916 (0.849–0.980) 95.65 83.33 91.43

FABP3 (ng/mL) 6.23 0.912 (0.862–0.963) 88.89 94.12 91.43

GPBB (ng/mL) 4.01 0.904 (0.887–0.973) 82.61 83.33 82.86

cTnI (ng/mL) 1.23 0.838 (0.793–0.864) 87.50 90.91 88.57

CK-MB (U/L) 11.09 0.701 (0.623–0.863) 61.11 64.71 62.86

PCT (µg/L) 0.98 0.809 (0.763–0.839) 72.22 88.23 80.00

CRP (mg/mL) 14.82 0.726 (0.669–0.762) 62.50 78.95 71.43

NT-proBNP (ng/L) 7.34 0.804 (0.776–0.832) 72.22 82.35 77.14

Combination of miRNA-497, FABP3, GPBB, 
and cTnI

0.953 (0.896–0.997)* 96.43 85.71 91.43

Notes: *Compared with CK-MB, PCT, CRP, NT-proBNP alone, P < 0.05. 
Abbreviations: FABP3, fatty acid binding protein 3; GPBB, glycogen phosphorylase isoenzyme BB; cTnI, cardiac troponin I; CK-MB, creatine kinase isoenzyme MB; PCT, 
procalcitonin; CRP, C-reactive protein; NT-proBNP, N-terminal B-type natriuretic peptide; LVEF, left ventricular ejection fraction.
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ischemia injury, indicating that GPBB can be used as 
a marker for myocardial injury.

FABP3 is an acidic protein composed of 132 amino 
acid residues, which is specific in myocardial tissue. 
FABP3 combines with long-chain fatty acid to transport 
cytoplasm and decompose and transform the energy 
needed by myocardium. The relative molecular mass of 
FABP3 is only 15,000 Da. In the early stage of myocardial 
injury, fatty acid function will increase when myocardial 
ischemia and hypoxia occur, which increase the level of 
FABP3 in cardiomyocytes. At the same time, myocardial 
ischemia and hypoxia will increase the permeability of cell 
membranes, and FABP3 in the cytoplasm quickly pene-
trates the cell membrane and enters the intercellular sub-
stance due to its small relative molecular mass, increasing 
the level of FABP3 in the blood.18 Gerede et al19 con-
firmed that the level of FABP3 in the blood was signifi-
cantly increased after 0–3 hours of myocardial injury, and 
gradually returned to the normal level after 12–24 hours. 
Therefore, FABP3 level in blood can be used to diagnose 
early myocardial injury, and has higher specificity and 
sensitivity than traditional myocardial markers.

The results of this study showed that the levels of 
miRNA-497, FABP3, GPBB, CK-MB, PCT, CRP, cTnI, 
and NT-proBNP in the combined group were significantly 
higher than those in the sepsis group and the control 
group, and the LVEF in the combined group was signifi-
cantly lower than that in the sepsis group and the control 
group. The levels of miRNA-497, FABP3, GPBB, CK- 
MB, PCT, CRP, cTnI, and NT-proBNP in the sepsis group 
were significantly higher than those in the control group, 
and the LVEF in the sepsis group was significantly lower 
than that in the control group. These results suggested that 
plasma miRNA-497, FABP3, GPBB, CK-MB, PCT, CRP, 
cTnI and NT-proBNP levels in children with sepsis com-
plicated with myocardial injury were significantly higher 
than those in children with only sepsis, and plasma 
miRNA-497, FABP3, GPBB, CK-MB, PCT, CRP, cTnI 
and NT-proBNP levels in children with sepsis were sig-
nificantly higher than those in healthy children. This may 
be because plasma miRNA-497, FABP3, GPBB, CK-MB, 
PCT, CRP, cTnI, and NT-proBNP are involved in the 
occurrence and development of sepsis and myocardial 
injury.

The study of Yang et al20 confirmed that the plasma 
miRNA-499 expression level of patients with sepsis com-
plicated with myocardial injury was significantly higher 
than that of normal people. Therefore, plasma miRNA-499 

can be used as a biological marker for the diagnosis of 
patients with sepsis complicated with myocardial injury. 
Boon et al21 showed that miRNA can be produced after 
myocardial cell injury and released into the blood, which 
was significantly increased in patients with myocardial 
infarction and was closely related to the degree of myo-
cardial injury. Research by Wu et al22 confirmed that 24- 
hour dynamic electrocardiogram combined with cTnI can 
be used to evaluate radiation-induced cardiac injury 
induced by thoracic tumor radiotherapy. Sheyin et al23 

confirmed that cTnI had high specificity and sensitivity, 
and it occurred early after onset and lasted for a long time, 
which can be used as an effective biomarker for the 
diagnosis of sepsis complicated with myocardial injury. 
The study of Qi et al24 confirmed that H-FABP and NT- 
probNP can be used for the early diagnosis of sepsis 
complicated with myocardial injury, and had important 
guiding value for clinical medication. The results of this 
study showed that the AUC value of the combination of 
miRNA-497, FABP3, GPBB, and cTnI in the diagnosis of 
sepsis complicated with myocardial injury was signifi-
cantly higher than that of CK-MB, PCT, CRP, and NT- 
proBNP alone.

When the optimal thresholds of miRNA-497, FABP3, 
GPBB, and cTnI were set to 2.03, 6.23ng/mL, 4.01ng/mL, 
1.23ng/mL, their sensitivity was 95.65%, 88.89%, 82.61%, 
87.50%, respectively; their specificity was 83.33%, 
94.12%, 83.33%, 90.91%, respectively; and their accuracy 
was 91.43%, 91.43%, 82.86%, 88.57%, respectively, sug-
gesting that plasma miRNA-497, FABP3, GPBB, cTnI can 
be used to effectively diagnose pediatric sepsis compli-
cated with myocardial injury, which has high sensitivity, 
specificity and accuracy. Therefore, the detection of 
plasma miRNA-497, FABP3, GPBB and cTnI levels in 
children with sepsis complicated with myocardial injury 
has important clinical diagnostic value.

This study further analyzed the correlation between 
miRNA-497 expression and FABP3, GPBB and cTnI 
levels in children with sepsis complicated with myocardial 
injury. According to Pearson correlation analysis, the 
expression of miRNA-497 was positively correlated with 
levels of FABP3, GPBB and cTnI in the combined group, 
suggesting that miRNA-497 had a good correlation with 
FABP3, GPBB and cTnI in children with sepsis compli-
cated with myocardial injury. Research by Shi et al25 con-
firmed that the combination of miRNA and other markers 
of myocardial injury was more effective in diagnosing 
sepsis complicated with myocardial injury. Research by 
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Yang et al26 confirmed that plasma miRNA-1, miRNA- 
208a and miRNA-499 can all be used as effective biomar-
kers for myocardial injury. Reiter et al27 confirmed that 
FABP3 had high sensitivity and specificity in evaluating 
myocardial reperfusion. Research by Lu et al28 found that 
GPBB was better than traditional myocardial markers in 
the early diagnosis of sepsis complicated with myocardial 
injury. Guo et al29 confirmed that cTnI and IMA can be 
used as prognostic indicators for patients with sepsis com-
plicated with myocardial injury. It can be concluded that 
plasma miRNA-497, FABP3, GPBB and cTnI can be used 
in the diagnosis of pediatric sepsis complicated with myo-
cardial injury, and their combined application had a better 
diagnosis effect.

There were some limitations in our study as follows: 
(1) This study was a single-center study, so a multi- 
center clinical study with larger sample size will be 
conducted to improve the diagnosis and treatment eva-
luation system for pediatric sepsis complicated with 
myocardial injury. (2) The specific mechanism of 
miRNA-497, FABP3, GPBB and cTnI in the occurrence 
and development of sepsis complicated with myocardial 
injury is still unclear.

Conclusion
In conclusion, plasma miRNA-497, FABP3, GPBB, and 
cTnI were all involved in the pathogenesis of pediatric 
sepsis complicated with myocardial injury, and can be 
used for the early diagnosis of pediatric sepsis complicated 
with myocardial injury. Therefore, plasma miRNA-497, 
FABP3, GPBB, and cTnI are expected to be new diagnos-
tic markers for pediatric sepsis complicated with myocar-
dial injury.
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