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Objective: To explore the application of serum cardiac troponin T (cTnT), brain natriuretic peptide (BNP) levels, and electrocardio-
gram changes in the treatment and prognosis evaluation of severe pneumonia in children.
Methods: 120 children with severe pneumonia (severe group) admitted to our hospital from June 2020 to December 2022 were 
selected as the study subjects with prospective study. They were divided into survival group (n=78) and death group (n=42) based on 
their survival status; 120 children with mild pneumonia were selected as the control group. Compare the levels of serum cTnT and 
BNP, as well as the changes in electrocardiogram, to analyze their predictive value for the prognosis of pediatric patients and the 
influencing factors of prognosis.
Results: The proportion of children with cTnT, BNP, and abnormal electrocardiogram after treatment was lower than before treatment 
(P<0.05). The proportion of children with cTnT, BNP, and abnormal electrocardiogram in the severe group was higher than that in the 
mild group (P<0.05). The proportion of children with serum cTnT, BNP levels, and abnormal electrocardiogram in the death group 
after treatment was higher than that in the survival group (P<0.05). Bundle branch block, low or inverted T waves, cTnT, and BNP are 
prognostic factors for children with severe pneumonia (P<0.05). The combined prediction of serum cTnT and BNP for the prognosis of 
severe pneumonia in children is better than that of single prediction (Z combined detection - cTnT=2.474, Z combined detection - 
BNP=2.494, P=0.013, 0.013).
Conclusion: The proportion of abnormal cTnT, BNP, and electrocardiogram is increased in patients with severe pneumonia, and those 
with high expression and abnormalities have poor prognosis. cTnT and BNP have high predictive value for the prognosis of children 
with severe pneumonia.
Keywords: cardiac troponin T, brain natriuretic peptide, severe pneumonia, changes in electrocardiogram, prognosis

Introduction
Pneumonia is the leading cause of morbidity and mortality in children under the age of five worldwide, accounting for 
12% of the deaths in pediatric intensive care units, with an estimated 900,000 children dying each year.1 Pediatric 
pneumonia is a common respiratory disease that, without timely and appropriate treatment, can develop into severe 
pneumonia. It can easily induce complications such as shock, sepsis, septicemia, and multiple organ failure, seriously 
endangering the lives of the children affected.2 Severe pneumonia activates the host’s innate and adaptive immune 
responses, causing an inflammatory reaction. Since the respiratory system of the child cannot function independently 
from the cardiovascular system, it can easily induce myocardial damage, thereby affecting the child’s cardiovascular 
system.3 Related studies have shown that mycoplasma pneumonia can not only involve the skin and joint extrapulmonary 
symptoms, but also cause the heart, gastrointestinal system, central nervous system and other organs involved; 
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Streptococcus pneumoniae may cause suppurative pericarditis.4,5 Electrocardiography, as a non-invasive tool, is a simple, 
feasible, and rapid diagnostic method in clinical practice with good diagnostic efficacy for myocardial injury. The 
inflammatory response of pneumonia patients may lead to myocardial damage, which in turn can cause abnormal cardiac 
activity, such as sinus tachycardia.6 Therefore, it is important to find appropriate serological biomarkers and assess the 
patient’s level of indicators and prognosis in a timely manner based on the characteristics of the changes in their 
electrocardiograms. Cardiac troponin T (cTnT) is the most sensitive index for determining myocardial cell necrosis, and 
its levels are positively correlated with the degree of myocardial cell necrosis.7 Brain Natriuretic Peptide (BNP) is 
a peptide of 32 amino acids primarily synthesized and secreted by the myocardial cells of the left ventricle and is an 
important biomarker for cardiovascular diseases such as heart failure, hypertension, and myocardial hypertrophy.8 

However, the expression levels of serum cTnT and BNP in children with severe pneumonia, as well as the characteristics 
of electrocardiographic changes in these children, are not yet clear. Therefore, this study aims to explore the application 
value of detecting the expression of cTnT and BNP in the serum and the changes in the electrocardiograms of children 
with severe pneumonia in the treatment and prognosis of the disease, providing a reference for the improvement of 
patient prognosis.

Study Subjects and Methods
Study Subjects
A total of 120 cases of children with severe pneumonia (severe group) treated in our hospital from June 2020 to 
December 2022 were selected as the research subjects with prospective study. According to the 30-day survival 
status, they were divided into the survival group (n=78) and the death group (n=42). Inclusion criteria: (1) 
Conformed to the relevant diagnostic criteria for severe pneumonia;9 (2) Aged 3 months to 12 years; (3) The 
research subjects were fully informed about the content of this study and voluntarily signed the consent form. 
Exclusion criteria: (1) Children with other pulmonary diseases such as pulmonary fibrosis, asthma, pulmonary 
embolism; (2) Children with congenital heart disease, hypoxic-ischemic encephalopathy, and other cardiovascular 
and cerebrovascular diseases; (3) Children with autoimmune dysfunction; (4) Children with incomplete clinical data. 
This study was reviewed and approved by the Medical Ethics Committee of the First Affiliated Hospital of 
Shaoyang University(Approval number:2020013, approval date: March 30, 2020) and followed the Declaration of 
Helsinki by the World Medical Association. Written informed consent to participate in this study was provided by 
the patient’s parents/participants’ legal guardian. Additionally, 120 cases of children with mild pneumonia (mild 
group) with clinical data consistent with the severe pneumonia cases were selected as the control group. See 
Figure 1 for the case flow chart.

Methods
Sample Collection
A reasonable and effective treatment plan was developed and implemented for children with mild and severe pneumonia, 
including oxygen therapy and anti-infection treatment. Venous blood was drawn the next morning after the child’s 
admission and on the morning of the 8th day after hospitalization treatment, approximately 3–5 mL, and centrifuged with 
a radius of 12 cm for 10 minutes. The samples were then stored in a −80°C freezer for testing.

Electrocardiogram Examination
The children were examined using a standard 12-lead electrocardiogram recorded by a cardiovascular specialist doctor 
who analyzed the electrocardiogram paper. Electrocardiogram abnormality criteria:10 The electrocardiogram showed 
sinus tachycardia, sinus bradycardia, paroxysmal supraventricular tachycardia, bundle branch block, peaked P waves, 
prolonged PR or QT interval, elevated or depressed ST segment, flattened or inverted T waves, atrial premature beats, 
ventricular premature beats, ventricular tachycardia, etc.
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Serum cTnT and BNP Level Detection
Using the Varioskan LUX multifunctional microplate reader, the serum cTnT and BNP levels of all pneumonia children 
were detected using a cTnT enzyme-linked immunosorbent assay kit (item number: ml023537, Shanghai Enzyme-linked 
Biotechnology Co., Ltd.) and a BNP enzyme-linked immunosorbent assay kit (item number: ml060253, Shanghai 
Enzyme-linked Biotechnology Co., Ltd.).

Statistical Methods
Data were statistically analyzed using SPSS 25.0 software. Measurement data such as cTnT and BNP were tested for 
normality and conformed to a normal distribution, described with((�x� s)), and compared between different groups using 
the independent sample t-test, and within-group comparisons before and after treatment using paired t-test; counting data 
on electrocardiogram change characteristics were expressed in cases (n) and percentage (%), and compared between 
groups using the x2 test; multifactorial Logistic regression analysis was used to analyze the influencing factors on the 
prognosis of children with severe pneumonia; ROC curve analysis was used to evaluate the predictive value of serum 
cTnT and BNP levels after treatment for the prognosis of children with severe pneumonia, with P<0.05 indicating 
statistical significance.

Results
Comparison of General Data Between the Two Groups
The serum CRP levels in the severe group were significantly higher than those in the mild group (P<0.05); There was no 
significant difference in age, gender, pathogen category, K+, and TC between the two groups. See Table 1.

Figure 1 Case Flow Chart.
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Comparison of Serum cTnT and BNP Levels Before and After Treatment Between the 
Two Groups
Prior to and following treatment, the severe group exhibited significantly higher levels of serum cTnT and BNP than the 
mild group (P<0.05); after treatment, both the mild and severe groups showed significant reductions in serum cTnT and 
BNP levels compared to before treatment (P<0.05). See Table 2.

Comparison of ECG Changes Before and After Treatment Between the Two Groups 
of Patients
Before and after treatment, the proportion of patients with ECG abnormalities in the severe group was significantly 
higher than in the mild group. After treatment, the rates of ECG abnormalities in both groups were significantly lower 
than before (P<0.05). Following treatment, the mild group showed a significant decrease in the incidence of sinus 
tachycardia and atrial premature beats compared to before treatment, and the severe group showed a significant decrease 
in sinus tachycardia, peaked P-waves, and atrial premature beats (P<0.05). Before treatment, the incidence of bundle 
branch block and peaked P-waves was significantly higher in the severe group compared to the mild group, and after 
treatment, the incidence of bundle branch block remained significantly higher in the severe group (P<0.05). See Table 3.

Comparison of Serum cTnT and BNP Levels Before and After Treatment in Patients 
with Different Prognoses of Severe Pneumonia
After treatment, both the survival and death groups showed significant reductions in serum cTnT and BNP levels 
compared to before treatment (P<0.05); post-treatment, the death group had significantly higher levels of serum cTnT and 

Table 1 Comparison of Serum cTnT and BNP Levels Before and After Treatment Between Two Groups �x� s

Variate Mild Group (n=120) Severe Group (n=120) t/χ2 P

Age (age) 5.83±1.08 5.76±1.12 0.493 0.623
Gender (n, %)

Male 74 (61.67) 69 (57.50) 0.433 0.511

Female 46 (38.33) 51 (42.50)
Pathogen class (n, %)

Bacteria 41 (34.17) 42 (35.00) 0.327 0.849

Virus 36 (30.33) 39 (32.50)
Mycoplasma 43 (35.83) 39 (32.50)

K+ (mmol/L) 3.54±1.02 3.63±1.05 0.673 0.501
TC (mmol/L) 4.74±1.19 4.83±1.25 0.571 0.568

CRP (ng/L) 16.54±3.23 21.58±3.46 11.664 0.000

WBC (×109/L) 12.96±3.16 13.773±3.25 1.957 0.051

Table 2 Comparison of Serum cTnT and BNP Levels Between the Two Groups Before and After Treatment �x� s

Group n cTnT (ng/mL) BNP (pg/mL)

Before 
Treatment

After  
Treatment

t P Before  
Treatment

After  
Treatment

t P

Mild group 120 246.53±35.47 161.24±21.38 51.819 0.000 357.64±46.28 214.32±22.58 64.492 0.000
Severe group 120 328.64±39.25 178.26±24.57 82.902 0.000 486.59±53.25 251.79±26.54 92.198 0.000

t 17.002 5.724 20.022 11.779

P 0.000 0.000 0.000 0.000

Abbreviations: cTnT, Cardiac troponin T; BNP, Brain Natriuretic Peptide.
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BNP than the survival group (P<0.05); there were no significant differences in serum cTnT and BNP levels between the 
survival and death groups before treatment (P>0.05). See Table 4.

Comparison of ECG Change Characteristics Before and After Treatment in Patients 
with Different Prognoses of Severe Pneumonia
After treatment, the proportion of patients with ECG abnormalities in both the survival and death groups was significantly lower 
than before treatment (P<0.05); post-treatment, the death group had a significantly higher rate of ECG abnormalities than the 
survival group, while there was no significant difference between the groups before treatment (P>0.05). After treatment, the 
survival group showed a significant reduction in the rates of sinus tachycardia, bundle branch block, peaked P-waves, and atrial 
premature beats compared to before treatment (P<0.05). There were no statistically significant differences in the comparison of 
ECG abnormality indicators before and after treatment in the death group (P<0.05); after treatment, the death group had 
significantly higher rates of bundle branch block and flattened or inverted T-waves compared to the survival group (P<0.05). See 
Table 5.

Table 3 Comparison of ECG Changes Before and After Treatment Between the Two Groups [n (%)]

Variate Mild Group (n=120) Severe Group (n=120)

Before 
Treatment

After 
Treatment

χ2 P Before 
Treatment

After 
Treatment

χ2 P

Nodal tachycardia 26 (21.67) 5 (4.17)a 16.336 0.000 20 (16.67) 7 (5.83) 7.053 0.008
Sinus bradycardia 3 (2.50) 0 (0.00) 1.350 0.245 3 (2.50) 1 (0.83) 0.254 0.614

Paroxysmal supraventricular tachycardia 2 (1.67) 0 (0.00) 0.504 0.478 0 (0.00) 0 (0.00) 0.000 1.000

Bundle-branch heart-block 5 (4.17) 0 (0.00) 3.628 0.071 14 (11.67)a 7 (5.83)b 2.557 0.110
P wave height tip 0 (0.00) 1 (0.83) 0.000 1.000 13 (10.83)a 3 (2.50) 6.696 0.010

Prolonged PR or QTinterval 0 (0.00) 0 (0.00) 0.000 1.000 3 (2.50) 1 (0.83) 0.254 0.614

ST segment elevation or depression 6 (5.00) 2 (1.67) 1.164 0.281 7 (5.83) 2 (1.67) 1.847 0.174
T-wave low or inverted 0 (0.00) 0 (0.00) 0.000 1.000 4 (3.33) 3 (2.50) 0.000 1.000

Atrial premature beats 15 (12.50) 3 (2.50) 8.649 0.003 12 (10.00) 1 (0.83) 9.841 0.002

Ventricular premature beat 2 (1.67) 0 (0.00) 0.504 0.478 6 (5.00) 2 (1.67) 1.164 0.281
Ventricular tachycardia 0 (0.00) 0 (0.00) 0.000 1.000 4 (3.33) 2 (1.67) 0.171 0.679

Total 49 (40.83) 8 (6.67) 38.677 0.000 71 (59.17)a 23 (19.17)b 40.291 0.000

Notes: Compared with the mild group before treatment, aP<0.05; Compared with the mild group after treatment, bP was <0.05.

Table 4 Comparison of Serum cTnT and BNP Levels in Patients with Severe Pneumonia with Different Prognosis Before and After 
Treatment �x� s

Group n cTnT (ng/mL) BNP (pg/mL)

Before 
Treatment

After Treatment t p Before 
Treatment

After Treatment t p

Survival group 78 324.86±37.64 164.84±24.93 74.398 0.000 481.16±51.32 236.58±28.74 81.879 0.000

Death group 42 335.66±42.71 203.18±27.25 39.620 0.000 496.67±52.43 280.04±32.69 52.665 0.000
t 1.429 7.777 1.567 7.526

P 0.156 0.000 0.120 0.000

Abbreviations: cTnT, Cardiac troponin T; BNP, Brain Natriuretic Peptide.
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Multifactorial Logistic Regre6Multifactorial Logistic Regression Analysis of Factors 
Affecting the Prognosis of Children with Severe Pneumonia
Using the outcome of children with severe pneumonia as the dependent variable (death=1, survival=0), and bundle branch 
block (yes=1, no=0), flattened or inverted T-waves (yes=1, no=0), cTnT (continuous variable), BNP (continuous variable) as 
independent variables for multifactorial logistic regression analysis, the results indicate that bundle branch block, flattened or 
inverted T-waves, cTnT, and BNP are factors affecting the prognosis of children with severe pneumonia (P<0.05). See Table 6.

Predictive Value of Serum cTnT and BNP Levels After Treatment for the Prognosis of 
Children with Severe Pneumonia
The area under the curve (AUC) for serum cTnT after treatment in predicting the prognosis of children with severe 
pneumonia was 0.819, and for serum BNP it was 0.774; the combined prediction AUC for both indicators was 0.884. The 
combined prediction was superior to individual predictions by cTnT and BNP alone (Z combined test-cTnT=2.474, 
Z combined test-BNP=2.494, P=0.013, 0.013). See Table 7 and Figure 2.

Discussion
During pneumonia infection, pathogens induce inflammatory pathways, activate the sympathetic nervous system, causing 
an inflammatory response. Excessive inflammation can lead to vasculitis, cardiac damage, plaque instability, hypercoa-
gulable state, myocardial suppression, resulting in a series of electrocardiogram (ECG) abnormalities and further leading 
to cardiac complications.11 With advancements in medical care, the treatment level for severe pneumonia has improved 
substantially, but the prognosis for severe pneumonia is still poor. The long-term survival, re-hospitalization, and post- 

Table 5 Comparison of ECG Changes in Patients with Severe Pneumonia with Different Prognosis Before and After Treatment [n (%)]

Variate Survival Group (n=78) Death Group (n=42)

Before 
Treatment

After 
Treatment

χ2 P Before 
Treatment

After 
Treatment

χ2 P

Nodal tachycardia 12 (15.38) 3 (3.85) 5.974 0.015 8 (19.05) 4 (9.52) 1.556 0.212
Sinus bradycardia 1 (1.28) 0 (0.00) 0.000 1.000 2 (4.76) 1 (2.38) 0.000 1.000

Bundle-branch heart-block 8 (10.26) 1 (1.28) 4.245 0.039 6 (14.29) 5 (11.90)b 0.105 0.746

P wave height tip 9 (11.54) 1 (1.28) 6.838 0.009 4 (9.52) 2 (4.76) 0.179 0.672
Prolonged PR or QTinterval 1 (1.28) 0 (0.00) 0.000 1.000 2 (4.76) 1 (2.38) 0.000 1.000

ST segment elevation or 

depression

4 (5.13) 0 (0.00) 2.039 0.129 3 (7.14) 2 (4.76) 0.000 1.000

T-wave low or inverted 2 (2.56) 0 (0.00) 0.506 0.477 2 (4.76) 4 (9.52) b 0179 0.672

Atrial premature beats 8 (10.26) 0 (0.00) 6.456 0.011 4 (9.52) 1 (2.38) 0.851 0.356

Ventricular premature beat 4 (5.13) 1 (1.28) 0.826 0.363 2 (4.76) 1 (2.38) 0.000 1.000
Ventricular tachycardia 3 (3.85) 0 (0.00) 1.359 0.244 1 (2.38) 2 (4.76) 0000 1.0007

Total 43 (55.13) 5 (6.41) 43.454 0.000 26 (61.90) 15 (35.71)b 5.765 0.016

Notes: Compared with pre-treatment survival group, aP<0.05; Compared with the survival group after treatment; bP<0.05.

Table 6 Multivariate Logistic Regression Analysis of Prognostic Factors in Children with 
Pneumonia

Affecting Factors β SE Wald P OR 95% CI

cTnT 1.179 0.347 11.544 0.001 3.251 1.647~6.418
BNP 1.245 0.386 10.403 0.001 3.473 1.630~7.401

Bundle-branch heart-block 0.935 0.325 8.268 0.004 2.546 1.347~4.814

T-wave low or inverted 0.602 0.223 7.277 0.007 1.825 1.179~2.825

Abbreviations: cTnT, Cardiac troponin T; BNP, Brain Natriuretic Peptide.
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discharge mortality rates at 1 year and 5 years remain high, especially in patients with myocardial injury.12 Studies have 
shown that in the absence of any other pathological signs, the intensity of heart sounds in viral diseases of the upper 
respiratory tract is significantly reduced.13 Therefore, there is an urgent need to find serum biomarkers related to the 
occurrence and prognosis of severe pneumonia and to timely detect changes in ECG characteristics in order to adjust 
treatment strategies and improve patient outcomes.

cTnT is one of the subtypes of troponin, usually present in a bound state within cardiomyocytes. Under normal 
circumstances, the level of cTnT in peripheral blood is extremely low. When cardiomyocytes are damaged, the cell 
membrane is disrupted, and a large amount of cTnT is released into the peripheral blood circulation. Due to its high 
specificity and sensitivity, cTnT is currently considered the gold standard for determining myocardial necrosis.14 Moridi 
et al15 found that cTnT was highly expressed in the bodies of patients with acute myocardial infarction and that the level 
of cTnT expression during autopsy was higher than that in samples taken after arrival at the morgue, which could serve as 
a diagnostic marker for autopsies of acute myocardial infarction. Xu et al16 discovered that serum cTnT was significantly 
overexpressed in patients with pulmonary hypertension, and the mortality rate in the cTnT-positive group was higher than 
in the cTnT-negative group, making it an independent risk factor for increased mortality in pulmonary hypertension. 
Chezel et al17 found that serum cTnT was significantly overexpressed in patients with systemic lupus erythematosus 
(SLE), reflecting the potential ongoing myocardial cell damage in patients and leading to atherosclerosis in asymptomatic 
SLE patients, making it a serum biomarker for predicting cardiovascular events in patients with SLE. Solaro et al18 

observed that serum cTnT was significantly overexpressed in COVID-19 patients, with cTnT levels reflecting myocardial 
cell injury in COVID-19 patients, making it an important cause of cardiovascular complications and increased mortality 
in these patients. This study found that before and after treatment, the serum cTnT levels in the severe group were 
significantly higher than in the mild group; after treatment, the serum cTnT levels in both the mild and severe groups 

Figure 2 ROC Curves for Predicting the Prognosis of Patients with Severe Pneumonia Using Serum cTnT and BNP Levels After Treatment.

Table 7 Prognostic Value of Serum cTnT and BNP Levels in Children with Severe Pneumonia After Treatment

Variable AUC Cutoff value 95% CI Sensibility(%) Specificity(%) Youden Index

cTnT 0.819 180.89 ng/mL 0.739~0.884 78.57 75.64 0.542
ACTA 0.774 261.00 pg/mL 0.688~0.845 71.43 78.21 0.496

Combination of the two 0.884 – 0.812~0.935 88.10 74.36 0.625
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were significantly lower than before treatment; after treatment, both the survival and death groups showed significantly 
lower serum cTnT levels than before treatment; after treatment, the death group had significantly higher serum cTnT 
levels than the survival group, suggesting that high expression of cTnT may reflect myocardial injury in patients with 
severe pneumonia and is an important reason for the aggravation of pneumonia and poor prognosis in children.

BNP is a cardiac neurohormone, primarily synthesized by ventricular myocytes, closely related to the functional state 
of the heart. It responds to various physiological stimuli such as myocardial stretch, inflammation, myocardial ischemia, 
and other neuroendocrine stimulations. It can reflect early functional changes caused by overall or local structural 
changes in the heart.19 Xiang et al20 found that serum BNP is significantly overexpressed in patients with chronic heart 
failure, significantly correlated with the severity of the patient’s heart function classification, and is an independent risk 
factor for chronic heart failure, serving as a serum biomarker for the disease. Singh et al21 discovered that in patients 
undergoing non-cardiac surgery with hypertension and diabetes, preoperative and postoperative serum BNP levels are 
significantly elevated, making BNP an important predictor for perioperative and postoperative complications, hospital 
stay, and mortality rates in these patients. Zheng et al22 found that BNP is significantly overexpressed in the serum of 
patients with acute pulmonary embolism combined with pulmonary hypertension, and its expression increases with the 
severity of pulmonary hypertension, having high diagnostic value for the disease, and correlates positively with disease 
severity, serving as a predictive marker for the severity of the condition. Our study found that the serum levels of BNP in 
the severe group before and after treatment were significantly higher than those in the mild group; the expression levels 
in the serum after treatment were significantly lower than before treatment; and the expression levels in the serum of the 
death group after treatment were significantly higher than those in the survival group, suggesting that BNP reflects 
cardiac functional changes due to stress in patients and is one of the reasons for worsening conditions, poor therapeutic 
effect, and poor prognosis in pneumonia patients. Ueno et al23 found that serum cTnT and BNP levels are significantly 
elevated in patients with heart failure, and their overexpression is associated with reduced physical function in patients. 
Our study’s ROC curve shows that the combined prediction of severe pneumonia prognosis in children by serum cTnT 
and BNP is superior to individual predictions alone, suggesting that both cTnT and BNP may reflect the severity of 
myocardial injury and the prognosis of patients with severe pneumonia, and clinically, the combination of both can 
improve the diagnostic efficiency for the prognosis of severe pneumonia patients. Drugs can be developed to inhibit the 
expression of cTnT and BNP to improve the prognosis of patients. Wang et al24 found that patients with chronic heart 
failure and arrhythmias are accompanied by abnormal electrocardiogram indicators and elevated serum BNP levels. Our 
study found that the proportion of children with abnormal ECG after treatment was significantly lower than before 
treatment, and the proportion of children with severe ECG abnormalities was significantly higher than in the mild group, 
and the proportion of children with ECG abnormalities in the death group was significantly higher than in the survival 
group, suggesting that changes in ECG indicators have a high assessment effect on the disease progression, therapeutic 
effect, and prognosis of children with pneumonia. Multivariate Logistic regression analysis results indicate that bundle 
branch block, T-wave flattening or inversion, cTnT, and BNP are factors affecting the prognosis of children with severe 
pneumonia, indicating that clinical attention should be paid to the above indicators to timely improve the prognosis of 
children with severe pneumonia.

Children with severe pneumonia have significantly higher serum cTnT, BNP levels, and abnormal ECG proportions 
than those in the mild group; and those with high expression and abnormalities have poor prognoses. Serum cTnT and 
BNP levels have high predictive value for the prognosis of children with severe pneumonia. However, this study has 
issues such as a single sample source, small sample size, and unclear mechanisms of cTnT and BNP involvement in 
severe pneumonia in children. Further experiments will be redesigned for further research.
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