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Abstract
Background: The pediatric sequential organ dysfunction pSOFA score, C-reactive protein CRP and procalcitonin PCT play
an important role in the prognosis assessment of children with sepsis. This study explores the value of their combined
application, so as to provide a more comprehensive diagnosis method for the early diagnosis and prognosis evaluation of
pediatric sepsis.

Methods: A retrospective cross-sectional study method was used to collect and analyze the clinical data of 289 children
who were hospitalized and diagnosed with sepsis in the Pediatric Intensive Care Unit (PICU) of the A�liated Hospital of
Guangdong Medical University from August 2018 to August 2019. The 28-day survival outcome was divided into survival
group and death group. Compare the differences in various physiological and laboratory data of the two groups of children
within the �rst 24 hours after admission to PICU; Use binary logistic regression to analyze high-risk factors that affect the
prognosis of children with sepsis; The receiver operating characteristic curve (ROC) was drawn, and the area under the ROC
curve (AUC) was used to evaluate the role of pSOFA score combined with CRP and PCT in the early diagnosis and
prognosis evaluation of children with sepsis.

Results: A total of 289 children were included in the study, 254 cases (87.9%) in the survival group and 35 cases (12.1%) in
the death group; There were statistically signi�cant differences between the two groups of children in age, whether to
continuously pump vasoactive drugs, mechanical ventilation time, Glasgow coma score, gastrointestinal function, and
serum PCT concentration (all P<0.05);Binary logistic regression showed that: pSOFA score and continuous intravenous
pumping of vasoactive drugs are high-risk factors for poor prognosis in children with sepsis (P<0.05);The AUC of CRP and
PCT in predicting the death of children with sepsis were 0.547 (95%CI: 0.488-0.606), 0.667 (95%CI: 0.609-0.721); and
pSOFA+CRP, pSOFA+PCT and pSOFA scores The AUC for predicting the death of children with sepsis was 0.947 (95%CI:
0.914-0.970), and the difference was not statistically signi�cant (P>0.05);

Conclusions: The pSOFA score is of high value for the prognostic evaluation of children with sepsis; but the pSOFA score
combined with CRP and PCT can not improve the prognostic evaluation ability of children with sepsis.

Background
Sepsis refers to the life-threatening organ dysfunction caused by the host's unregulated response to infection[1].According
to statistics, about 3 million newborns and 1.2 million children are diagnosed with sepsis worldwide each year. The
prevalence of sepsis in children is about 2.9%, and the case fatality rate is 3.5% [2–3].As a critical illness, sepsis seriously
affects the lives and health of children. Therefore, how to diagnose and evaluate the prognosis of sepsis at an early stage
has always been a key issue for scholars at home and abroad.

Pediatric Sequential Organ Failure Score (pSOFA), as a new standard for the diagnosis and prognosis evaluation of
childhood sepsis, has been recommended in recent years, and research by scholars at home and abroad has shown that it
plays an important role in the prognosis evaluation of childhood sepsis[4–5].However, the pSOFA score is similar to the
adult sequential organ failure score (SOFA), and there are many shortcomings[6–7].Infection and organ dysfunction are
two important factors for the occurrence and development of sepsis, so both of them play an important role in the
prognostic evaluation of sepsis.The lack of infection-related biomarkers in the pSOFA score will lead to overdiagnosis and
treatment of sepsis in children [6–8].

The SPROUT research shows that bacterial infection is the most common cause of sepsis in children[9].C-reactive protein
(CRP) and procalcitonin (PCT) are traditional biomarkers of bacterial infections, which play an important role in the
diagnosis and evaluation of sepsis in children [10–12].
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This study aimed to explore the effect of pSOFA score combined with CRP and PCT on the prognosis assessment of
children with sepsis, to con�rm whether the lack of infection-related biomarkers in the pSOFA score reduces the speci�city
of the diagnosis of sepsis in children.

Methods
This study used a retrospective cross-sectional study to collect clinical data of 289 children who were hospitalized in the
Pediatric Intensive Care Unit(PICU)of the A�liated Hospital of Guangdong Medical University from August 2018 to August
2019 and were considered to be diagnosed with sepsis.

According to the survival outcome of 28 days after admission, the children were divided into survival group and death
group;By comparing the area under the receiver operating characteristic curve (AUC) of the pSOFA score combined with CRP
and PCT in the �rst 24 hours after admission, the pSOFA score combined with CRP and PCT were evaluated for the
prognosis of children with sepsis.

Inclusion criteria: (1) Meet the sepsis diagnostic criteria of the 2005 International Pediatric Conference [13]; (2)Newborn to
≤ 14 years old;(2) Complete clinical data.

Exclusion criteria: (1) suffering from autoimmune de�ciency disease; (2) suffering from hematological tumor diseases; (3)
taking immunosuppressive drugs; (4) taking corticosteroids for a long time; (5) the researcher believes that the child is not
suitable for participating in the research (including: the presence of genetic metabolic diseases, the presence of severe
traumatic stress, etc.); (6) The clinical data is incomplete.

Finally, 289 children who met the inclusion and exclusion criteria were divided into survival group and death group based on
the 28-day survival outcome.(Fig. 1)

The latest literature reports show that the area under the ROC curve of pSOFA score is 0.937, and the ratio of the number of
people in the survival group to the death group is 37 [5]; the signi�cance level of this study (a) is set to 0.05, and the test
power (1-b) is set to 0.8. The ratio between the survival group and the death group is 50; this study is a retrospective cross-
sectional study with a dropout rate of 0%; the sample size is estimated by Pass15 and ROC_Test for ROC Curve software,
and the results show that a total of 153 sepsis patients are needed Children.

The single-center cross-sectional study method was used to retrospectively collect the clinical data of 712 children admitted
to the PICU in the A�liated Hospital of Guangdong Medical University from August 2018 to August 2019,including: age,
gender, PICU hospital stay, and total hospital stay,Site of infection, pathogen, need for mechanical ventilation, duration of
mechanical ventilation,whether to continuously pump vasoactive drugs, mechanical ventilation time, Glasgow coma score,
gastrointestinal function,28-day survival outcome after admission;It also includes serum CRP, PCT concentration, pSOFA
score related indicators within the �rst 24 hours after admission, etc.Select the worst value of each indicator to record.

According to the inclusion and exclusion criteria, a total of 289 children were included in the study and grouped.The pSOFA
score was calculated according to the worst value of the physiological indicators within the �rst 24 hours after
admission.The pSOFA score includes six systems or organs: respiratory, cardiovascular, coagulation, liver, kidney, and
nerve. It evaluates the degree of functional failure of each system or organ, each with a score of 0–4, any system or organ
function score ≥ 2 points can be considered as dysfunction, and the higher the score, the worse the prognosis[16].

The SPSS25.0 software and MedCalc15.22 software were used for statistical analysis. First, the measurement data is
tested for normality, and the measurement data that conforms to the normal distribution are expressed as mean ± standard
deviation ( X ± S), and the two-sample t test is used for the comparison between groups; the measurement data that does
not conform to the normal distribution is used The median (quartile) [M(P25, P75)] is indicated, and the non-parametric
rank sum test is used for comparison between groups.Enumeration data is expressed as relative numbers or rates, and X2
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test is used for comparison between groups.Use binary logistic regression to analyze the risk factors that affect the
prognosis of sepsis in children.Then, draw the receiver operating curve (ROC), and use the area under the ROC curve (AUC)
to test the predictive ability of pSOFA score combined with CRP and PCT on the death of children with sepsis;and calculate
the best cut-off value, sensitivity, and speci�city, Positive predictive value and negative predictive value.When AUC > 0.7
indicates that the combined diagnosis has su�cient predictive power for the death of children with sepsis; when =0.05 is
used as the test level, P < 0.05 indicates that the difference is statistically signi�cant.

Results
A total of 289 children were included in the study, 254 cases (87.9%) in the

survival group and 35 cases (12.1%) in the death group;Among the 289 children, 188

were males (65.1%) and 101 were females (34.9%),male to female ratio (1.86:1); the median age was 6 (2, 24) months;

PICU hospitalization time is (6.8 ± 8.2) days, total hospitalization time is (12.4 ± 10.8) days; serum CRP concentration is 7.3
(2.9, 21.5) mg/L, serum PCT concentration is 0.4 (0.1, 2.1) ng/mL;Infection site: 82 cases(28.4%) of unknown site of
infection, 149 cases (51.6%) of respiratory system infection, 10 cases (3.5%) of digestive system infection, 11 cases (3.8%)
of urinary system infection, 24 cases(8.3%) of nervous system infection, 1 case (0.3%) of circulatory system infection, 5
cases (1.7%) of blood-borne infection, 7 cases (2.4%) of other site infections; Pathogens: 232 cases (80.3%) of unknown
pathogen, 4 cases (1.4%) of Streptococcus pneumoniae, 1 case (0.3%) of Enterobacter, 3 cases (1.0%) of Acinetobacter
baumannii, 6 cases ( 2.1%) of Pseudomonas aeruginosa, 4 cases (1.4%) of Staphylococcus aureus, 3 cases (1.0%) of
Escherichia coli, 7 cases (2.4%) of Candida albicans, 2 cases (0.7%) of Salmonella, 1 case (0.3%) of Haemophilus
egyptianus, 2 cases (0.7%) of Staphylococcus wokerii, 1 case (0.3%) of Enterococcus, 12 cases (4.2%) of cytomegalovirus,
1 case (0.3%) of in�uenza virus, 4 cases( 1.4%) of herpes virus, 1 case (0.3%) of adenovirus, 1 case (0.3%) of enterovirus
type 71, 4 cases (1.4%) of Mycoplasma pneumoniae;

Comparison of basic data between the survival group and the death group: there was no statistically signi�cant difference
in gender, infection site, pathogen, PICU hospitalization time, total hospitalization time, and serum CRP concentration (all P 
> 0.05);However, there were statistically signi�cant differences in age, whether to continuously pump vasoactive drugs,
mechanical ventilation time, Glasgow coma score, gastrointestinal function, and serum PCT concentration (all P < 0.05);
(Table 1).
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Table 1
Comparison of clinical data of children in survival group and death group

Characteristics Survival group Death group X2/Z P

Number of cases(%)

Male/Female,[Number (%)]

Age [month, M (P25, P75)]

PICU hospital stay [days, X̄ ± S]

Total hospitalization time [days, X̄ ± S]

Mechanical ventilation time [d, X̄ ± S]

Continuous intravenous pumping of vasoactive drugs
[cases (%)]

Gastrointestinal function [normal/intestinal
paralysis/intestinal bleeding, cases (%)]

Glasgow coma score[Score,M(P25 P75)]

CRP[mg/l,M(P25 P75)]

PCT[ng/l,M(P25 P75)]

pSOFA[Score,X̄ ± S]

254(89.9)

165[65.0]/89[35.0]

5.5[2.0,22.3]

6.6 ± 7.2

12.8 ± 9.7

1.1 ± 4.9

57(22.4)

250 [98.4]/

3 [1.2]/

1 [0.4]

13 [13, 13]

6.9[2.9,20.8]

0.3[0.1,1.7]

3.0 ± 2.4

35(12.1)

23[65.7]/12[34.3]

17.0[6.0,53.0]

8.4 ± 13.4

9.0 ± 16.3

4.0 ± 4.7

32(91.4)

27 [77.1]/

8 [22.9]

/ 0

5 [3, 10]

8.1[3.7,72.7]

1.6[0.4,20.5]

10.6 ± 3.9

0.008

3.388

-1.142

1.352

-3.448

68.695

84.768

23.463

-9.948

0.904

3.196

-11.137

0.930

0.001

0.215

0.185

0.001

0.000

≤ 
0.001

0.000

0.000

0.366

0.001

0.000

CRP:C-reactive protein;PCT:Procalcitonin;pSOFA:pediatric sequential organ failure score.

 

The results of binary logistic regression analysis showed that: pSOFA score and continuous intravenous pumping of
vasoactive drugs are high-risk factors for poor prognosis in children with sepsis (P < 0.05);(Table 2).
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Table 2
The results of binary logistic regression analysis on prognostic risk factors of sepsis in children

In�uencing factors β Standard
error

Wald OR 95%CI P

age 0.015 0.009 2.938 1.015 0.998–
1.033

0.087

Mechanical ventilation time -0.070 0.047 2.267 0.932 0.851–
1.021

0.132

Continuous intravenous pumping of vasoactive
drugs

-1.756 0.804 4.772 0.173 0.036–
0.835

0.029

Glasgow coma score -0.186 0.097 3.718 0.830 0.687–
1.003

0.054

Gastrointestinal function 0.371 1.972 0.106 1.372 0.204–
9.216

0.745

CRP 0.007 0.005 1.686 1.007 0.997–
1.017

0.194

PCT -0.015 0.013 1.477 0.985 0.961–
1.009

0.224

pSOFA score 0.371 0.105 12.394 1.449 1.179–
1.782

0.000

CRP:C-reactive protein;PCT:Procalcitonin;pSOFA:pediatric sequential organ failure score.95% CI:he 95% con�dence
interval

 

The AUC of CRP's ability to predict the death of children with sepsis is 0.547 (95%CI: 0.488–0.606), the Z value is 0.819,P = 
0.4016 (> 0.05);The AUC of PCT's ability to predict the death of children with sepsis was 0.667 (95%CI: 0.609–0.721), the Z
value was 2.953, P = 0.0031(<0.05); The area under the ROC curve (AUC) of pSOFA + CRP, pSOFA + PCT and pSOFA scores
for predicting the death of children with sepsis were all 0.947 (95%CI: 0.914–0.970), the Z value was 28.149, P < 0.05;
(Table 3,Fig. 2–3).
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Table 3
Comparison of the predictive ability of various diagnostic indicators for the death of children with sepsis

grading
system

AUC 95%CI cut off
value

Sensitivity(%) Speci�city(%) Positive
predictive
value(%)

Negative
predictive
value(%)

Z P

CRP

PCT

pSOFA

pSOFA 
+ CRP

pSOFA 
+ PCT

0.547

0.667

0.947

0.947

0.947

0.488–
0.606

0.609–
0.721

0.914–
0.970

0.914–
0.970

0.914–
0.970

>91.5

>0.891

>

5

>0.071

>0.071

22.86

68.57

85.71

85.71

85.71

90.94

67.32

88.19

88.19

88.19

2.52

2.10

7.26

7.26

7.26

0.85

0.47

0.16

0.16

0.16

0.839

2.953

28.149

28.149

28.149

04016

0.0031

<0.0001

<0.0001

<0.0001

CRP:C-reactive protein;PCT:Procalcitonin;pSOFA:pediatric sequential organ failure score.AUC: The area under the
receiver operating characteristic curve; 95% CI:he 95% con�dence interval

 

The results of the con�rmatory test on the predictive ability of various indicators for the severity of sepsis in children:A total
of 254 children in the survival group were grouped according to whether they were accompanied by multiple organ failure.
They can be divided into7 211 cases (83.1%) in the sepsis group and 43 cases (16.9%) in the severe sepsis group;The area
under the ROC curve (AUC) of CRP, PCT, pSOFA score, pSOFA + CRP and pSOFA + PCT predicting the severity of sepsis in
children are: CRP 0.601 (95%CI: 0.538–0.662) < PCT 0.684 (95%CI: 0.623–0.741) < pSOFA score 0.904 (95%CI: 0.861–
0.937) < pSOFA + CRP 0.911 (95%CI: 0.869–0.943) < pSOFA + PCT 0.913 (95%CI: 0.872–0.945) ;Obviously, the predictive
value of pSOFA score and pSOFA + CRP and pSOFA + PCT on the severity of sepsis in children is greater than that of CRP
and PCT infection-related biomarkers; and the difference in AUC between pSOFA score, pSOFA + CRP, and pSOFA + PCT No
statistical signi�cance (P > 0.05); (Table 4,Fig. 4).

Table 4:The ability of CRP, PCT, pSOFA score, pSOFA+CRP and pSOFA+PCT to predict the severity of sepsis in children

 

CRP:C-reactive protein;PCT:Procalcitonin;pSOFA:pediatric sequential organ failure score.AUC: The area under the receiver
operating characteristic curve; 95% CI:he 95% con�dence interva.

 

Discussion
Sepsis is a life-threatening organ dysfunction caused by the host's uncontrolled response to infection [13].Its essence is
that infection leads to an imbalance of the body's in�ammatory response, the release of a large number of cytokines, which
stimulates the body's oxidative stress and the imbalance of the blood coagulation system, thereby causing damage to body
tissues and organs [17], and with the deepening of sepsis research, sepsis The mechanism of disease has gradually
involved cell function, metabolism, genes, and microcirculation [18–19].Although the pathogenesis of sepsis is complex
and diverse, infection and organ dysfunction are still an important part of its occurrence and development.

According to estimates by the World Health Organization, about 1 million (approximately 10%) of the deaths of children
under the age of 5 are caused by sepsis every year[20].Therefore, how to identify sepsis early and assess the severity and
prognosis of sepsis has always been the focus of research by scholars at home and abroad.
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grading
system

AUC 95%CI cut
off
value

Sensitivity
%

Speci�city
%

Positive
predictive
value %

Negative
predictive
value %

Z P

CRP

 

 

PCT

 

 

pSOFA

 

 

pSOFA+CRP

 

pSOFA+PCT

0.601

 

 

0.684

 

 

0.904

 

 

0.911

 

 

0.913

0.538-
0.662

 

0.623-
0.741

 

0.861-
0.937

 

0.869-
0.943

 

0.872-
0.945

19.3

 

1.01

 

4

 

0.29

 

0.23

48.84

 

 

62.79

 

 

74.42

 

 

79.07

 

 

79.07

76.67

 

 

76.19

 

 

90.

48

 

90.48

 

 

89.52

2.09

 

 

2.64

 

 

7.81

 

 

8.30

 

 

7.55

 

0.67

 

 

0.49

 

 

0.28

 

 

0.23

 

 

0.23

 

1.831

 

 

3.660

 

 

16.53

 

 

15.45

 

 

16.34

0.0671

 

 

0.0003

 

 

0.0001

 

0.0001

 

0.0001

Pediatric Clinical Illness Score (PCIS), Pediatric Logistic Organ Dysfunction Sore 2 (PELOD2), Pediatric Multiple Organ
Dysfunction Score (P-MODS) scoring methods are commonly used in the past to predict the prognosis of critically ill
children. It is of great signi�cance in the evaluation of the prognosis of severe cases[16, 21–22].However, these critically ill
scoring methods have various and complex scoring indicators, which are not conducive to timely clinical records.

In recent years, the Sequential Organ Failure Assessment (SOFA) score has been widely used in the prognosis assessment
of adult sepsis due to its simple and effective scoring method.

However, the evaluation index reference data comes from adults, so it is not applicable to children[23–24].Scholars such as
Matics refer to adult SOFA, children’s PELOD2 and other scoring indicators, and combine the physiological characteristics of
children of different ages to develop a new standard for the diagnosis of sepsis in children, that is, the pSOFA score.

Moreover, studies have proved that pSOFA score is of great signi�cance in the prognostic evaluation of PICU patients
[4];Scholars such as Zhong Mianling veri�ed the role of pSOFA score in the prognostic evaluation of PICU children with
sepsis and found that the signi�cance of pSOFA score is better than other scoring systems, and its AUC is as high as 0.937
[5].Therefore, the pSOFA score is recommended for the diagnosis and prognostic evaluation of sepsis in children. This
study once again veri�ed that the pSOFA score is of great signi�cance in the prognosis assessment of children with sepsis,
and its AUC is 0.947 (95%CI: 0.914–0.970);

However, the lack of infection indicators in the pSOFA score may cause clinicians to ignore infection as a prerequisite when
using the pSOFA score to assess pediatric sepsis, which will lead to overdiagnosis and treatment of sepsis [6].

Studies have shown that bacterial infections are the most common cause of sepsis in children [25].As traditional infection
indicators, CRP and PCT are still widely used clinically.A large amount of literature shows that the levels of CRP and PCT in
peripheral blood can predict infection and sepsis, and are of great signi�cance for the diagnosis, severity assessment and
prognosis of sepsis [26–27].This study found that the AUC of CRP and PCT for predicting the death of children with PICU
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sepsis were 0.547 (95%CI: 0.488–0.606) and 0.667 (95%CI: 0.609–0.721). Obviously, CRP or PCT alone Factors are poor in
predicting the death of children with PICU sepsis, but PCT has a stronger predictive ability than CRP;This may suggest that
infection is not the direct cause of death in children with sepsis, but is only the initiating factor for the occurrence and
development of sepsis.However, a series of in�ammatory immune response imbalances caused by infection, resulting in
organ dysfunction is the direct cause of death in children with sepsis.Organ dysfunction is closely related to the prognosis
of sepsis in children.This is consistent with the reason why the Third International Sepsis Conference emphasized organ
dysfunction as the main indicator for evaluating the prognosis of sepsis [13].

The AUC of the predictive ability of CRP, PCT combined with pSOFA score on the death of children with PICU sepsis is 0.947
(95%CI: 0.914–0.970).It can be seen that CRP and PCT combined with pSOFA score have a strong predictive ability for the
death of children with PICU sepsis.However, there was no difference in predicting the death of children with PICU sepsis
using the pSOFA score alone (P > 0.05).At the same time, the analysis of the ability to predict the severity of sepsis in
children in the survival group showed that: pSOFA score and pSOFA + CRP, pSOFA + PCT are more valuable in predicting the
severity of sepsis in children than CRP, PCT and other infection indicators;However, there was no statistically signi�cant
difference between the pSOFA score and the AUC between pSOFA + CRP and pSOFA + PCT (P > 0.05).

The �nal conclusion of the study showed that adding CRP and PCT infection-related indicators to the pSOFA score could
not effectively improve the mortality prediction ability of children with PICU sepsis compared with the pSOFA score
alone.The reasons for this result may be:(1) Infection is the initiating factor of sepsis, and the direct cause of death of
children with sepsis is the multiple organ dysfunction caused by the in�ammatory storm of the body's imbalance;(2) Severe
sepsis and septic shock cause tissue and organ dysfunction, causing cell damage that releases CRP and PCT, which
reduces the concentration of CRP and PCT in the serum, and thus cannot assist in diagnosis and treatment;(3) Early active
and effective anti-infective treatment and delayed body �uid examination resulted in CRP and PCT serum examination
results inconsistent with clinical results;(4) The sensitivity of laboratory testing instruments and kits is insu�cient, causing
testing errors;(5) This study is a single-center, retrospective study, with short research time and small sample size, and there
may be selective deviations;(6) In this study, data collection and critical illness scores were conducted based on the worst
value of the children in the �rst 24 hours after admission to the PICU.There was no dynamic monitoring, and there was
insu�cient assessment of the severity of sepsis, which may affect the experimental results.

The innovation of this research: On the basis of sepsis research, the CRP and PCT infection indicators are combined with
the sepsis organ dysfunction score (pSOFA score),It lays the foundation for the development of a more complete early
diagnosis and prognostic evaluation method of childhood sepsis.

The shortcomings of this study:(1) This study is a retrospective cross-sectional study, which cannot strongly explain the
cause and effect relationship;(2) This study is a single-center, retrospective study, with short research time and small
sample size, and there may be selective deviations;(3) In this study, the worst value in the �rst 24 hours after admission to
the PICU was used for data collection and critical illness score. There was no dynamic monitoring, and there was
insu�cient assessment of the severity of sepsis;(4) The sample size of this study is too small, and there is a large amount
of data loss, and it is impossible to carry out the hierarchical analysis of indicators such as CRP and PCT, which reduces
the reliability of the experimental results.

Conclusion
This study explored the effect of pSOFA score combined with CRP and PCT on the prognosis evaluation of children with
sepsis. The results showed that adding CRP and PCT infection indicators on the basis of pSOFA score did not increase the
prognostic evaluation ability of children with sepsis.Therefore, in the early diagnosis, prognostic evaluation and treatment
of sepsis in children, more attention should be paid to organ damage, rather than relying too much on infection indicators
such as CRP and PCT.



Page 10/14

Abbreviations
pSOFA
Pediatric Sequential Organ Failure Assessment;CRP:C-reactive protein;PCT:procalcitonin;PICU:Pediatric Intensive Care
Unit;PCIS:Pediatric Clinical Illness Score;PELOD2:Pediatric Logistic Organ Dysfunctiao Score 2;P-MODS:Pediatric Multipie
Organ Dysfunctiao Score;SOFA:Sequential Organ Failure Score;

Declarations
Ethics approval and consent to participate:This study was approved by the Medical Ethics Committee of the A�liated
Hospital of Guangdong Medical University (Lot Number: PJ2020-089). Because this study is a retrospective study, it was
approved by the medical ethics committee of the hospital, and the guardian of the child was exempted with informed
consent.

Consent for publication: 

Not applicable.

Availability of data and materials:

Data that support the �ndings of this study are available on reasonable request from the corresponding author.

Competing interests:

The Authors declare no con�ict of interest.

Authors’ contributions: 

All the authors have contributed to the manuscript in signi�cant way and agreed upon the manuscript content.Zhou Bin:
Project design, data collection and papers;Huang Yuge: Project design and implementation guidance;Zhong MianLing:
project design and paper revision;Zeng Cizeng: PICU patient management, treatment and evaluation;Wu Jiayuan:Statistical
Analysis.

Funding:

No �nancial support

Acknowledgements

We sincerely thank the medical staff of the Children's Medical Center, A�liated Hospital of Guangdong Medical University
for their help in collecting and helping the clinical data of this study;

References
1. Singer M,Deutschman CS,Seymour CW,et al.The Third International Consensus De�ntion for Sepsis and Sepsis Shock

(Sepsis 3.0)[J].JAMA.2016,315(8):801–810.

2. Fleishmann-Struzek C,Goldfarb DM,Schlattmann P,et al.The global burden of paediatric and neonatal sepsis:a
systematic review[J].Lancet Respir Med,2018,6(3):223–230.

3. Schlapbach LJ, Straney L, Alexander J, et al. Mortality related to invasive infections, sepsis, and septic shock in
critically ill children in Australia and New Zealand, 2002-13: a multicentre retrospective cohort study[J]. Lancet Infect
Dis. 2015,15(1):46-54.



Page 11/14

4. Jones AE, Trzeciak S, Kline JA. The Sequential Organ Failure Assessment score for predicting outcome in patients with
severe sepsis and evidence of hypoperfusion at the time of emergency department presentation[J]. Crit Care Med.
2009,37(5):1649-1654.

5. Zhong M, Huang Y, Li T, et al. Day-1 PELOD-2 and day-1 "quick" PELOD-2 scores in children with sepsis in the PICU[J].
[published online ahead of print, 2019 Sep 30]. J Pediatr (Rio J). 2019,S0021-7557(19)30011-7.

�. Gül F, Arslantaş MK, Cinel İ, Kumar A. Changing De�nitions of Sepsis[J]. Turk J Anaesthesiol Reanim. 2017,45(3):129-
138.

7. A Cabrita J, Pinheiro I, Menezes Falcão L. Rethinking the concept of sepsis and septic shock[J]. Eur J Intern Med.
2018,54:1-5.

�. Li X. Controversy on Sepsis 3.0 [J]. Chinese Pediatric Emergency Medicine, 2017, 24(7): 481–485.

9. Weiss SL, Fitzgerald JC, Pappachan J, et al. Global epidemiology of pediatric severe sepsis: the sepsis prevalence,
outcomes, and therapies study[J].Am J Respir Crit Care Med. 2016,193(2):223-4.

10. Wu Q, Nie J,Wu FX,et al. Prognostic Value of High-Sensitivity C-Reactive Protein, Procalcitonin and Pancreatic Stone
Protein in Pediatric Sepsis[J]. Med Sci Monit. 2017,23.

11. Morad EA, Rabie RA, Almalky MA, et al. Evaluation of Procalcitonin, C-Reactive Protein, and Interleukin-6 as Early
Markers for Diagnosis of Neonatal Sepsis[J]. Int J Microbiol. 2020 Oct 1;2020:8889086.

12. Sakyi SA, Enimil A, Adu DK, et al. Individual and combined bioscore model of presepsin, procalcitonin, and high
sensitive C - reactive protein as biomarkers for early diagnosis of paediatric sepsis[J]. Heliyon. 2020;6(9):e04841.

13. Goldstein B, Giroir B, Randolph A. International Consensus Conference on Pediatric Sepsis. International pediatric
sepsis consensus conference: de�nitions for sepsis and organ dysfunction in pediatrics[J]. Pediatr Crit Care Med.
2005,6(1):2-8.

14. Professional Committee of Hospital Infection Management and Control of Pediatrics Branch of Chinese Medical
Association. Expert consensus on clinical application of serum procalcitonin detection in childhood infectious
diseases[J].Chinese Journal of Pediatrics,2019,57(1):9–15.

15. Castelli GP, Pognani C, Cita M, Stuani A, Sgarbi L, Paladini R. Procalcitonin, C-reactive protein, white blood cells and
SOFA score in ICU: diagnosis and monitoring of sepsis[J]. Minerva Anestesiol. 2006,72(1–2):69-80.

1�. Matics TJ,Sanchez-Pinto LN. Adaptation and Validation of a Pediatric Sequential Organ Failure Assessment Score and
Evaluation of the Sepsis-3 De�nitions in Critically Ill Children[J].JAMA Pediatr,2017,171(10): e172352.

17. Van der Poll T, Van de Veerdonk FL, Scicluna BP, et al. The immunopathology of sepsis and potential therapeutic
targets[J]. Nat Rev Immuno, 2017, 17(7):407–420.

1�. Sheng Z, Yao Y. Sepsis and multiple organ dysfunction syndrome[J]. Chin J Emerg Med, 2003, 1(9):653–654.

19. Rizzo AN, Dudek SM. Endothelial glycocalyx repair:building a wall to protect the lung during sepsis[J]. Am J Respir Cell
Mol Biol, 2017, 56(6):687–688.

20. Edmond K, Zaidi A. New approaches to preventing, diagnosing, and treating neonatal sepsis[J]. PLoS medicine, 2010,
7(3):e1000213.

21. Cui Fuxin, Zhang Yu, Du Chao, et al. Detection effect of serum PCT and cardiac markers on the severity of sepsis in
children[J]. Journal of Clinical Pediatrics, 2013, 31(17):174–176.

22. N. Cour, D. Bresson, R. Hernu, et al. SOFA score to assess the severity of the post-cardiac arrest syndrome[J].
Resuscitation, 2016, 102:110–115.

23. K. An, Y. Wang, B. Li, et al. Prognostic factors and outcome of patients undergoing hematopoietic stem cell
transplantation who are admitted to pediatric intensive care unit[J]. BMC Pediatr, 2016, 16(1):138.

24. X. L. Lu, J. Qiu, Y. M. Zhu, et al. [Role of Pediatric Critical Illness Score in evaluating severity and prognosis of severe
hand-foot-mo uthdisease][J]. Zhonggio Dang Dai Er Ke Za Zhi, 2015, 17(9):961–964.



Page 12/14

25. Weiss SL, Fitzgerald JC, Pappachan J, et al. Global epidemiology of pediatric severe sepsis:the sepsis prevalence,
outcomes, and therapies study[J]. [published correction appears in Am J Respir Crit Care Med. 2016 Jan 15,
193(2):223-4]. Am J Respir Crit Care Med, 2015, 191(10):1147-1157.

2�. Zhang K, Hu Q. The clinical value of procalcitonin in predicting the prognosis of children with sepsis[J]. Occupational
Health and Injury, 2017, 32(6):369–371.

27. Wang Y, Liu L, Yang L, et al. Evaluation of procalcitonin, acute physiology and chronic health status scores on the
prognosis of sepsis[J]. Journal of Ningxia Medical University, 2018, 40(11):1309–1310.

Figures

Figure 1

Flow chart of research object inclusion
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Figure 2

The receiver operating characteristic curve of serum C-reactive protein, procalcitonin, and pediatric sequential organ failure
score predicting death in children with sepsis

Figure 3

The receiver operating characteristic curve of pediatric sequential organ failure score and pediatric sequential organ failure
score combined with CRP and PCT for the prediction of death in children with sepsis
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Figure 4

The predictive ability of CRP, PCT, pSOFA score, pSOFA+CRP and pSOFA+PCT to the severity of sepsis in children


