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Background: The current early warning model for organ damage in critically ill patients has certain
limitations. Based on the pathological mechanism, the establishment of an early warning system for organ
damage in critically ill children using cytokines profile has not been explored. The aim of this study is to
explore the predicting value of cytokines in critically ill patients.

Methods: There were 200 critically pediatric patients and 49 general patients between August 22, 2018
and April 28, 2023 from Children’s Hospital of Soochow University enrolled in this study. The clinical
information was retrospectively collected and analyzed. The cytokine profiles of these patients were detected
by flow cytometry. Receiver operating characteristic (ROC) curves were plotted to determine the association
between the cytokines and organ injury.

Results: There were no statistically significant differences in gender, age and underlying disease between
critically ill patients and general patients. The interleukin (IL)-6 (P<0.001), IL-10 (P<0.001), IL-17A
(P=0.001), tumor necrosis factor-o. (TNF-a) (P=0.02) and interferon-y (IFN-y) (P=0.02) level in the critically
patients were significantly higher than those in the general patients. The results showed that the incidence
of acute gastrointestinal injury (AGI) and acute kidney injury (AKI) in critically ill patients was 39% and
23.5%, respectively. Moreover, there were 4% and 3.5% patients with the occurrence of cardiac arrest and
acute live injury. The IFN-y level was increased in these patients with acute liver injury compared to those
without these organ injuries, but reduced in the patients with AGI compared to those without. The patients
with AKI showed a significant increase in IL-10 in contrast to those without. The IL-2, IL-4, IL-6, IL-10
and IL-17A were higher in patients with acute liver failure (ALF), but TNF-a was reduced, compared to
those without. The IL-2, IL-4, IL-6 and IL-10 were significantly increased in the patients with cardiac arrest
compared to those without. When IL-10 was higher than 279.45 pg/mL, the sensitivity and specificity for
predicting cardiac arrest were 0.875 and 0.927, respectively. While the sensitivity and specificity of IL-6 (more
than 1,425.6 pg/mL) were 0.625 and 0.844, respectively. However, no synergistic effect of IL-6 and IL-10
was observed for predicting cardiac arrest. Additionally, the IL-17A (more than 21.6 pg/mL) was a good
predictor for the incidence of ALF (sensitivity =0.714, specificity =0.876).

Conclusions: The cytokines profile was different between critically ill patients with organ injury and
those without organ injury. The IL-6 and IL-10 levels were good predictors for cardiac arrest in critically ill

patients. Additionally, higher IL-17A predicted the incidence of ALF of the critically ill patients.
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Introduction

Multiple organ dysfunction syndrome (MODS) is a
common complication in critically ill patients and one of
the main causes of death in patients at the intensive care
unit (1). Early warning of the occurrence of MODS can
enable patients to receive effective intervention at an early
stage, thereby improving patient outcomes (2,3). A series
of studies and model have been explored, but all of them
have certain limitations (4,5). In order to better find the
indicators of early warning model for the occurrence of
MODS, we aim to explore the pathological mechanism.

As we all know, the occurrence of the MODS is a
complex pathophysiological response, involving the release
and interaction of a variety of inflammatory cytokines,
and these ultimately lead to vascular endothelial injury,
microcirculation disorder, tissue hypoxia and cell damage.
Since the inflammatory response is an important part
of the mechanism of MODS development, monitoring
inflammatory mediators and controlling the inflammatory

response are essential to ameliorate the MODS. Therefore,
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* The cytokines profile was different between critically ill patients
with organ injury and those without organ injury. The interleukin
(IL)-6 and IL-10 levels were good predictors for cardiac arrest in
critically ill patients. Additionally, higher IL-17A predicted the
incidence of acute liver failure of the critically ill patients.

What is known and what is new?

e Cytokine has been reported as an ideal factor for predicting the
severity and prognosis of certain diseases. However, no ones have
explored the predictive value for the multiple organ dysfunction
syndrome (MODS) in critically ill pediatric patients.

® The present study presented that IL-6 and IL-10 can be used to
predict the occurrence of cardiac arrest in critically ill patients.

What is the implication, and what should change now?

® It is necessary to routinely monitor the cytokines profile for
critically ill patients, which is of significance for evaluating the
occurrence of MODS.
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based on the data of previous studies, we designed a feasible
cytokine panel for routine detection in critically ill patients,
and then used these indicators to predict the occurrence of
organ damage, which was performed by logistic regression
model. To the best of our knowledge, no one has assessed
the incidence of organ injury in critically ill patients based
on cytokines profile. Cytokine has been widely used in
clinical practice such as distinguishing disease severity
(6,7), determining pathogen type (8-10) and the long-term
prognosis of the disease (11,12). Thus, we believe that this
method is feasible and reliable. We present this article in
accordance with the TRIPOD reporting checklist (available
at https://tp.amegroups.com/article/view/10.21037/tp-24-
95/rc).

Methods
Study population and data collection

There were 200 critically pediatric patients between
August 22, 2018 to April 28, 2023 from Children’s Hospital
of Soochow University enrolled in this study. Sex- and
age-matched approximate-general children (49 cases)
were recruited from other department of our center as
a control group. This was a respectively cohort study.
The primary endpoint was the incidence of organ injury
within 7 days post admission. The information including
sex, age, underlying diseases and organ injury indicators
was collected and analyzed. All of the patients underwent
cytokines profile test. The inclusion criteria were (I) age
between 1 month to 18 years old; (II) critically ill patients
meet criteria for severe disease; (IIT) the length of hospital
stay is more than 7 days and the clinical information
was complete. The exclusion criteria were: (I) patients
who declined blood test; (IT) use of immunomodulatory
drugs prior to hospitalization; (III) definite inflammatory
disease prior to admission. The criteria for organ injury
were based on international guidelines and/or the criteria
from other studies (13-24). The study was conducted in
accordance with the Declaration of Helsinki (as revised
in 2013). The study was approved by institutional ethics
board of Children’s Hospital of Soochow University (No.
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Figure 1 The flow chart of this study.

2023CS034) and informed consent was taken from all the
patients or their parents/legal guardians.

Cytokines assay

According to the previous researches, the cytokine panel
including interleukin (IL)-2, IL-4, IL-6, IL-10, IL-17A,
tumor necrosis factor-o. (TNF-0) and interferon-y (IFN-y)
was designed and measured. Blood samples from patients
were collected on admission. The patient’s peripheral
blood was collected using ethylenediaminetetraacetic acid
(EDTA) anticoagulant tubes. After centrifuge, the serum
was extracted for the cytokines test through flow cytometry.
The flow cytometry procedure was performed according
to the kit instructions, which were purchased from Jiangxi
Saiji Biotechnology Co., Ltd. (Nanchang, China). All tests
utilized blinded specimen as quality control. The intra-
assay and inter-assay coefficients of variation were <5 and
<10%, respectively. When the cytokine level was below the
threshold value but undetectable, we use the threshold value
to represent their titers.

Statistical analysis

The cytokine levels were log-transformed, and then the
differences in cytokine levels between the control and
the critically ill group were compared using the #-test.
Multivariate logistics regression analysis was conducted
to identify independent factors (cytokines) within 7 days
post admission that were associated with the incidence of
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MODS. To determine the association between these factors
and the occurrence of MODS, 95% confidence intervals
(CIs) were estimated with adjustment for independent
risk factors. Following to previous reports, variables with
a P value <0.1 were included in the receiver operating
characteristic (ROC) analysis. The area under the curve
(AUC) was calculated to assess the prognostic value of the
predicting factor. SPSS 27.0.1 software was used for this
analysis. P<0.05 was determined as statistically significant.

Results
Clinical information of the subjects

The flow chart of this study is depicted in Figure 1. A total
of 249 children were enrolled in the study, including 200
critically ill children and 49 general patients from the same
period. The information was collected within 7 days post-
cytokine profiling. Fifty-nine percent of the critically ill
children were male, and a similar proportion of males in
the general patient group, and there was no statistically
significant difference in gender between the two groups.
The median age of critically ill children was 6.17 years, while
the median age of the general patients was 6.38 years, with
no significant difference in age between the two groups.
Underlying diseases included initial leukemia, relapsed
leukemia, post-chimeric antigen receptor (CAR) T cell/
chemo therapy, post-bone marrow transplantation, sepsis,
severe pneumonia, severe encephalitis, myocarditis, arthritis
and hemophagocytic syndrome, with no difference in
underlying diseases between the two groups (Table I).
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Table 1 The clinical information of the patients in this study

Zhu et al. Predicting value of cytokines in organ injury

Variables Critically ill patients (n=200) General patients (n=49) P
Age (median, years) 6.38 0.56
Male, n (%) 118 (59.0) 29 (59.2) 0.56
Underlying disease, n (%) 0.06

Initial leukemia 9 (4.5) 9 (18.4)

Relapsed leukemia 11 (5.5) 3 (6.1)

Post-CAR T cell/chemo therapy 44 (22.0) 12 (24.5)

Post-bone marrow transplantation 7 (3.5) 2(4.1)

Sepsis 47 (23.5) 11 (22.4)

Severe pneumonia 1(0.5) 1(2.0

Severe encephalitis 39 (19.5) 4(8.2)

Myocarditis 4 (2.0) 1(2.0

Arthritis and hemophagocytic syndrome 37 (18.5) 6(12.2)

Solid tumors 1(0.5) 0

CAR, chimeric antigen receptor.

Cytokine level between these two groups

The serum cytokines profile (IL-2, IL-4, IL-6, IL-10,
TNF-a, IFN-y and IL-17A) of these enrolled patients
were performed. Flow cytometry was utilized to determine
cytokine levels in this study. If certain cytokines were
detectable but below the measurable threshold, the
threshold value was used to indicate the cytokine level. The
minimum threshold for all other cytokines was 2.5 pg/mL,
except for IL-17A, which was 10 pg/mL. For the critically
ill patients, the median levels of 1L-2, IL-4, IL-6, IL-10,
TNF-a, [FN-y, IL-17A were 2.5, 2.5, 104.25, 15.35, 2.5,
2.55 and 10 pg/mL, respectively. For the general patients,
the median levels of IL-2, 1L-4, 1L.-6, TNF-a, IFN-y, IL-
17A were 2.5, 2.5, 2.5, 2.5, 2.5 and 10 pg/mL, respectively.
Furthermore, the cytokine levels were compared between
these two groups. The levels of IL-6 (P<0.001), IL-10
(P<0.001), TNF-a (P=0.02), IL17A (P=0.001) and TFN-y
(P=0.02) in the critically patients were significantly higher
than those in the general patients (Figure 2).

The incidences of organ dysfunction in the critically ill
patients and cytokine distribution

Firstly, the incidence of organ dysfunction was explored
in the critically ill patients. The results showed that the
incidence of acute gastrointestinal injury (AGI) was 39%
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(78/200). The incidence of severe acute respiratory distress
syndrome was 1.5% (3/200). The incidences of acute
liver injury (ALI) and acute liver failure (ALF) were 56%
(112/200) and 3.5% (7/200), respectively. The incidences
of acute myocardial injury (AMI) and cardiac arrest were
40% (80/200) and 4% (8/200), respectively. The incidence
of acute kidney injury (AKI) was 23.5% (47/200). For the
neurological system, there was 36.5% (73/200) patients
with neurological abnormalities. Due to the large number
of patients with hematologic malignancies in our center,
coagulation was also evaluated. The results showed that the
incidence of coagulation abnormalities and mucocutaneous
hemorrhage were 60.5% and 22%, respectively. For the
therapy, we observed that 60 (30%) and 64 (32%) should
receive the continuous renal replacement therapy (CRRT)
and vasodilator drugs, respectively.

The relationship between cytokines and organ injury
was further analyzed in critically patients. The data revealed
differences in cytokine levels between patients with organ
injury and those without. The median of IFN-y level was
2.5 pg/mL in patients with AGI, which was lower than in
those without AGI (2.5 vs. 4.4 pg/mL, P=0.01). A significant
increase in IL-10 was observed in the patients with acute liver
injury compared to those without (18.45 vs. 10.30 pg/mL,
P=0.01). A similar trend was observed in patients with ALF
compared to those without (33 vs. 14.3 pg/mL, P=0.006).

Transl Pediatr 2024;13(7):1169-1178 | https://dx.doi.org/10.21037/tp-24-95



Translational Pediatrics, Vol 13, No 7 July 2024

A IL-2 B
3 A . 4
o 24 < o 34
E - E
D t >
a See a o
IR RS - 3
$3
3 ."5,‘- . 3 14
I  cigganfl; enGe—— <
2 04 ¢ 2
. 0+
-1 -1

Critical Control

D IL-10 E TNF-a
5. sork
5 4 —_
4 4 b 4
g 1 i .
< i
8 3 87 3
T 2 : T 5
B ; 327 ...
o 14 oo edEe
E 9 % ioJés at
= 0+ . = o0+

B
Critical Control

B
Critical Control

0000 H

1173

IL-4 C IL-6

Hkk

IL-6 level, pg/mL
w
1

o 2 ;
3o

. 1

° Gt L

Crltlcal Control

F IFN-y G IL-17A
5 — o
4 —
2 4] 2
~ . s =, 3 4
239 & 1, 2
_r 2%, —r
% 27 .3 % 2 ~
_?f 19 st li: '.i;ésl IT)
E ﬁt I E 14 SPN e HL
0 - = [X3
1 4

0+—
Critical Control

Critical Control

Figure 2 The comparation of cytokines between critically ill patients and general patients. (A) IL-2, (B) IL-4, (C) IL-6, (D) IL-10, (E)

TNF-o, (F) IFN-y, (G) IL-17A were compared in these two groups, respectively. Note: general patients (control), critically ill patients

(critical). The cytokine levels were log-transformed, and then the differences of cytokines between the control and the critically ill group

were compared using the #-test.

Additionally, IL-10, IL-2, IL-4, IL-6 and IL-17A levels
were significantly higher in patients with ALF than in
those without, while TNF-a levels were lower in patients
with ALF. Patients with AKI showed an increase in IL-10
compared to those without (21.6 vs. 12.2 pg/mL, P=0.01).
There were 40% critically ill patients occurred with acute
myocardial injury, the IL-6 was significantly higher in
these patients compared to those without AMI (150.75
vs. 51.15 pg/mL, P=0.03). Levels of IL-6 and IL-10 were
also elevated in patients with cardiac arrest compared to
those without (148.5 vs. 83.65 pg/mL, P=0.001; 41.85 vs.
14.1 pg/mL, P<0.001). In contract to the patients without
neurological abnormalities, IL-6 levels were increased
in patients with neurological abnormalities (145.8 wvs.
61.2 pg/mL, P=0.002). Significant differences in IL.-10 and
IL-6 were also found between patients with coagulation
abnormalities and those without (16.1 vs. 13.9 pg/mL,
P<0.001; 145.8 vs. 45 pg/mL, P=0.02) (Tible 2).

© Translational Pediatrics. All rights reserved.

* P<0.05; **, P<0.01; ***, P<0.001. IL, interleukin; TNF-a, tumor necrosis factor-a; IFN-y, interferon-y.

Predicting value of cytokines for the organ injury in
critically ill patients

The cytokines with statistical significance were further
analyzed for their ability to predict organ injury. ROC
curves were plotted to assess the prediction value of
the selected cytokines for the organ injury. Significant
differences in IL-10 between critically ill patients and
general patients were indicated. The AUC for IL-10 (more
than 279.45 pg/mL) in predicting cardiac arrest was the
largest (AUC =0.913, sensitivity =0.875, specificity =0.927),
followed by the IL-6 (more than 1,425.6 pg/mL) for cardiac
arrest (AUC =0.754, sensitivity =0.625, specificity =0.844).
However, no synergistic effect of combining IL-6 with
IL-10 was observed. Other cytokines were also evaluated.
Furthermore, the results indicted the IL-17A (more than
21.6 pg/mL) was a good predictor for ALF (AUC =0.763,
sensitivity =0.714, specificity =0.876) (Figure 3). Previous
studies have reported a linear relationship between IL-2 and
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Table 2 Comparison of cytokines of organ injury in critically ill patients

Zhu et al. Predicting value of cytokines in organ injury

Organ IL-2 (pg/mL) IL-4 (pg/mL) IL-6 (pg/mL) IL-10 (pg/mL) TNF-a (pg/mL) IFN-y (pg/mL) IL-17A (pg/mL)
injury Value P Value P Value P Value P Value P Value P Value P
AGI 0.45 0.82 0.17 0.99 0.41 0.01 0.32
Yes 78 (39.0) 2.5 25 149.5 141 25 25 10
(2.5,2.5) (2.5, 2.65) (13.45, 653.025) (4.75, 57.9) (2.5,2.5) (2.5,11.9) (10, 10)
No 122 (61.0) 2.5 2.5 68.25 15.35 2.5 4.4 10
(2.5,2.5) (2.5, 2.575) (11.925, 732.375) (5.5, 84.45) (2.5,2.5) (2.5, 81.225) (10, 10.45)
Severe ARDS 0.51 0.41 0.09 0.85 0.51 0.36 0.63
Yes 3(1.5) 25 25 627.9 11 25 25 10
(2.5,2.5) (2.5, 26.9) (315.2, 18,605.55) (6.75, 135.4) (2.5, 20.6) (2.5, 37.4) (10, 132.05)
No 197 (98.5) 2.5 2.5 86.5 15.1 25 25 10
(2.5, 16.25) (2.5, 2.6) (13.2, 686.6) (5.2, 70.5) (2.5,2.5) (2.5, 55) (10, 10)
ALl 0.54 0.74 0.76 0.01 0.49 0.03 0.74
Yes 112 (56.0) 25 25 154.15 18.45 25 3.3 10
(2.5,2.5) (2.5,2.5) (22.25, 804.75) (6.7, 76.275) (2.5,2.5) (2.5, 60.025) (10, 10)
No 88 (44.0) 25 2.5 45.75 10.3 25 25 10
(2.5,2.5) (2.5, 2.825) (9.25, 318.525) (3.925, 61.125) (2.5,2.5) (2.5, 51.55) (10, 10.15)
ALF 0.005 0.01 0.02 0.006 0.04 0.31 0.02
Yes 7 (3.5 2.5 2.5 530.9 33 25 25 22
(2.5,2.5) (2.5,7.8) (98.75, 700.4) (12.05, 93.65) (2.5, 4.55) (2.5, 87.55) (10, 23)
No 193 (96.5) 2.5 25 80.8 14.3 25 25 10
(2.5,2.5) (2.5,2.5) (11.6, 627.9) (5.2, 70.5) (2.5,2.5) (2.5, 55) (10, 10)
AKI 0.97 0.61 0.18 0.01 0.50 0.71 0.69
Yes 47 (23.5) 2.5 2.5 151.5 21.6 2.5 4.3 10
(2.5,2.7) (2.5, 3.35) (13.25, 633.25) (9.15, 103.35) (2.5,2.9 (2.5, 71.45) (10, 10)
No 153 (76.5) 25 25 73.6 12.2 25 25 10
(2.5,2.5) (2.5,2.5) (11.6, 686.6) (4.4, 60.3) (2.5,2.5) (2.5, 71.45) (10, 10)
AMI 0.64 0.29 0.03 0.15 0.53 0.61 0.97
Yes 80 (40.0) 2.5 2.5 150.75 17.2 2.5 25 10
(2.5,2.5) (2.5, 2.625) (18.5, 791.775) (6.175, 69.075) (2.5,2.5) (2.5, 20.75) (10, 10)
No 120 (60.0) 25 25 51.15 12.2 25 2.8 10
(2.5,2.5) (2.5, 2.525) (11.475, 530.4) (5.075, 79.55) (2.5,2.5) (2.5, 73.125) (10, 10.3)
Neurological abnormalities  0.051 0.22 0.002 0.78 0.16 0.69 0.40
Yes 73 (36.5) 2.5 2.5 145.8 11.8 25 25 10
(2.5,2.5) (2.5,2.5) (11.4,773.6) 4.9, 47.7) (2.5,2.5) (2.5, 29.6) (10, 10)
No 127 (63.5) 25 25 61.2 17.7 25 3.2 10
(2.5,2.5) (2.5, 2.75) (13.6, 514.4) (5.5, 83.5) (2.5,2.5) (2.5, 64.4) (10, 10)
Coagulation abnormalities 0.03 0.22 0.02 <0.001 0.15 0.38 0.17
Yes 121 (60.5) 2.5 2.5 145.8 16.1 25 3.2 10
(2.5,2.5) (2.5,2.5) (18.2, 773.6) (5.3, 76) (2.5,2.5) (2.5, 81) (10, 10)
No 79 (39.5) 2.5 2.5 45 13.9 25 25 10
(2.5,2.5) (2.5,2.8) (10.3, 479.85) (5.15, 61.45) (2.5,2.5) (2.5,17.6) (10, 10)
Cardiac arrest 0.01 0.02 0.001 <0.001 0.15 0.56 0.11
Yes 8(4.0) 2.5 2.65 148.5 41.85 25 2.6 10
(2.5, 3.55) (2.5,5.3) (57.775, 502.775) (13.45, 325.4) (2.5,2.5) (2.5,571.1) (10, 14.3)
No 192 (96.0) 2.5 25 83.65 141 25 25 10
(2.5,2.5) (2.5,2.5) (12.8, 727.45) (5.2, 69.075) (2.5,2.5) (2.5, 51.55) (10, 10)

Data are presented as median (interquartile range). IL, interleukin; TNF-a, tumor necrosis factor-a; IFN-y, interferon-y; AGI, acute gastrointestinal injury; ARDS,
acute respiratory distress syndrome; ALI, acute liver injury; ALF, acute liver failure; AKI, acute kidney injury; AMI, acute myocardial injury.
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Figure 3 The predicting value of cytokines were assessed. (A) The predicting value of IL-6 and IL-10 for the incidence of cardiac arrest; (B)

The predicting value of IL-17A for acute liver failure. IL, interleukin.

IL-10 in predicting organ injury, but we did not observe
such a relationship in our results. Similar results were found

for IL-10 and IL-6 (Figure S1).

Discussion

MODS is a common complication for the critically ill
patients. Thus, healthcare workers have been striving
to predict the occurrence of MODS so that patients can
receive effective intervention as early as possible (1,25).
Several biomarkers have displayed promising performance.
For example, transcriptomic profiles have been found to
be altered in children with MODS (9,26). However, the
approach is not clinically feasible. Red cell distribution
width has shown satisfactory predictive ability, but it is
limited to predicting characteristics specific to certain age
groups and types of diseases, thus limiting its utility (27).
Oxygen debt has been identified as a convenient and rapid
predictor during the coronavirus disease 2019 (COVID-19)
pandemic, but its forecasting effectiveness is poor, similar
to the neutrophil index (28,29). Immunologically relevant
biomarkers have been a focus in recent years (25,30,31), and
cytokines have been identified as ideal factors for predicting
the severity and prognosis of various diseases (4,6-8,10-
13,32-38). Furthermore, the advantages of cytokine
evaluation have been demonstrated, including simple
collection, long prediction time and excellent predictive
performance (11,28). This supports our hypothesis that
cytokine levels can be utilized to predict organ injury.

Our results showed that AKI and ALI happened in the
critically ill patients with the occurrence of 23.5% and
56%, in line with previous studies (39,40). The cytokines

© Translational Pediatrics. All rights reserved.

profile was different between critically ill patients and
general patients. Higher levels cytokines in critically ill
patients suggest a more active immune system compared
to general patients. Specifically, levels of IL-6, IL-10, IL-
17A, TNF-a and IFN-y levels were elevated in the critically
ill patients compared to general patients, which further
confirms the conclusions that cytokines are associated with
the development of disease severity (6,32,33,41). What is
more, the patients with acute liver injury showed higher
concentration with various cytokines, including the IL-2,
1L-4, IL-6, IL-10, TNF-a and IL-17A, which meets the
notion that these inflammatory mediators are correlated
with the liver failure described more recently (42). There is
study reported that IL-10 participated in the development
of AKI (43), which is consistent with our results showing
elevated IL-10 in the patients with acute kidney.

After observing these significant differences, we
wondered if these factors could be used to predict organ
injury. By modeling, we found the unique value of IL-6
and IL-10 in predicting the occurrence of cardiac arrest,
and IL-17A serves as a good predictor for the incidence of
ALF in our study. IL-10, according to existing researches,
is a cytokine that suppresses the immune response (44-48).
Increasing serum IL-10 level in most cases is accompanied
by a strong inflammatory response, implying severed tissue
damage. IL-10 prevents macrophage activity and induces
fibrosis of inflammatory tissues, which may explain the
reason why it could predict cardiac arrest. Similarly, IL-17A
is a member of the IL-10 family, the similar function may
explain its performance in predicting ALF. IL-6 is usually
regarded as pro-inflammatory factors (49,50), inducing anti-
inflammatory factors like IL-10 and cortisol section through
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negative feedback regulation to suppress the inflammatory,
which could prevent the occurrence of cytokines release
syndrome. But previous research has shown that increasing
IL-10 levels are relevant to the worse outcome of some
diseases. We suppose that the increasing level of IL-6 and
IL-10 may indicate rapidly worsening of some diseases
and causing the cardiac arrest. However, the performance
of its prognosis value requires further investigation. We
also attempted to combine IL-6 and IL-10 for prognosis,
but the combined indicators showed poor performance
compared to IL-10 alone. A previous study reported a linear
regression between IL-6 and IL-10 (32). In a meta-analysis,
the combination of IL-6 and IL-10 accurately predicted
the severity of a specific disease, with the sensitivity and
specificity of 83.3% and 100% respectively (33). However,
our results are inconsistent with theirs, possibly due the
small sample size.

This study has some limitations. Firstly, there is an
inevitable selection bias in the design of the retrospective
study, and the potential influence of unmeasured variables
and unknown confounding factors that cannot be ruled
out in this study. Secondly, the sample size was small and
there was a lack of subgroup analysis of specific diseases,
which may lead to the lack of certain generalization.
Thirdly, if the level of IL-2, IL-4, IFN-y and IL-17A
were less than the thresholds, the thresholds were set as
the value of some patients. This may introduce bias in the
cytokine values, highlighting the need for more accurate
quantification to further evaluate the significance of these
cytokines in future studies. Moreover, we plan to conduct
a multicenter and prospective study in this area, to further
validate our conclusions. Additionally, molecular biology
and genomics methods can be used to study the association
between cytokines and organ injury, aiming to uncover the
specific mechanism by which cytokines contribute to the

development of MODS in children.

Conclusions

The cytokines profile was different between critically ill
patients with organ injury and those without organ injury.
The IL-6 and IL-10 levels were higher in the patient with
cardiac arrest compared to those without, and they serve
as predictors of cardiac arrest in critically ill patients.
Moreover, elevated IL-17A levels indicate ALF in critically
ill patients.

© Translational Pediatrics. All rights reserved.
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