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Abstract 

Background: Pediatric Logistic Organ Dysfunction 2 (PELOD-2) score is the score for organ dysfunction that currently 
recommended in critically ill children. Laboratory markers that can describe the presence of organ dysfunction in bacterial 
infections, such as neutrophils, lymphocytes, neutrophil/lymphocyte ratio (NLR), platelet, red blood cell distribution width 
(RDW), C-Reactive Protein (CRP) and procalcitonin (PCT). Objective: to determine the relationship between neutrophil, 
lymphocyte, NLR, platelets, RDW, PCT, and CRP with organ dysfunction based on PELOD-2 scores in critically ill 
children. Methods: Analytical analysis with cross sectional approach in critically ill patients age ≥ 1 month to 18 years 
treated at the High Care Unit (HCU) and Pediatric Intensive Care Unit  (PICU), Haji Adam Malik General Hospital, 
Medan, from November 2020 – February 2021. Assessment of PELOD-2 scores as well as neutrophil, lymphocyte, NLR, 
platelet, RDW, PCT, and CRP were conducted within 24 hours after patient was admitted. Results: A total of 52 subjects 
were analyzed. Neutrophil, lymphocyte, NLR, platelet and RDW values measured in the first 24 hours had no correlation 
to PELOD-2 scores in critically ill children. PCT and CRP values measured in the first 24 hours had a positive correlation 
to PELOD-2 scores in critically ill children (r = 0.463, p = 0.001 for PCT and r = 0.320, p = 0.021 for CRP). Conclusion: 
PCT and CRP values measured in the first 24 hours were correlate with organ dysfunction based on PELOD-2 scores in 
critically ill children. 
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1. Introduction 

Multi-organ dysfunction syndrome is generally found in the Pediatric Intensive Care Unit (PICU). The 
occurrence of multi-organ dysfunction syndrome will increase the mortality of critically ill pediatric 
patients.1 The number of critically ill children varies in each hospital. Haji Adam Malik Central General 
Hospital (RSUP HAM) Medan is one of the central hospitals and referral hospitals in North Sumatra 
Province. RSUP HAM has a PICU room for the treatment of critically ill children. From 2018 to 2019, there 
were 352 critically ill children who were treated at the PICU of the HAM Hospital, Medan.2 
 
Clinical assessment of the severity of illness is an important element in determining the prognosis and 
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referral services in PICU patients because it provides an objective assessment and includes a number of 
clinical data that will provide conclusions that affect the length, quality, and cost of care.3 Scores have been 
developed to assess severity organ dysfunction in children, such as pediatric logistic organ dysfunction 
(PELOD)3, pediatric risk of mortality (PRISM)4, and pediatric index of mortality (PIM)5, with the latest 
versions being PRISM III and PIM2.5 The PELOD scoring system is a a good scoring system in estimating 
the severity of multi-organ dysfunction syndrome in the PICU. The PELOD score can describe the clinical 
course of the disease and predict the risk strata of death in critically ill children well.5 Laboratory or organ 
physiologic markers are needed to describe the presence of organ dysfunction in bacterial infections.6 In 
recent decades, measurement of bacterial infection markers/biomarkers such as C-Reactive Protein (CRP) 
and procalcitonin (PCT) have long been used in clinical practice because they are good markers of 
inflammation. Other markers of bacterial infection that can be used are neutrophils, lymphocytes, 
neutrophil/lymphocyte ratio, platelets, and red blood cell distribution width (RDW).7,8 

2. Method 

The design of this study is an analytic study with a cross sectional approach to determine the relationship 
between the values of neutrophils, lymphocytes, neutrophil/lymphocyte ratio, platelets, RDW, PCT, and 
CRP (as independent variables) and organ dysfunction based on PELOD-2 scores (as dependent variable). 
in critically ill children. Measurement of independent variables and dependent variables was carried out 
once, within 24 hours after being treated. 

The study was conducted at the High Care Unit (HCU) and Pediatric Intensive Care Unit (PICU) Haji Adam 
Malik Hospital (Human Hospital) Medan. The time of the study is November 2020 – February 2021. The 
target population is all children over the age of 1 month – 18 years. The affordable population is the target 
population who are treated in the HCU and PICU rooms at the HAM Hospital in Medan, North Sumatra 
Province. The sample is an affordable population that meets the inclusion and exclusion criteria. 

Data processing was carried out using a computerized system of statistical processing software, 95% 
confidence interval (CI) and a significance level of P<0.05. Univariate analysis was used to determine the 
distribution of sample characteristics. The test used in this study was the Spearman correlation test to assess 
the relationship between the values of neutrophils, lymphocytes, neutrophil/lymphocyte ratio, RDW, PCT, 
and CRP with organ dysfunction based on the PELOD-2 score in critically ill children. 
 
Data processing was carried out using a computerized system of statistical processing software, 95% 
confidence interval (CI) and a significance level of P<0.05. Univariate analysis was used to determine the 
distribution of sample characteristics. The test used in this study was the Spearman correlation test to assess 
the relationship between the values of neutrophils, lymphocytes, neutrophil/lymphocyte ratio, RDW, PCT, 
and CRP with organ dysfunction based on the PELOD-2 score in critically ill children. Meanwhile, to assess 
the relationship between platelet values and organ dysfunction based on the PELOD-2 score using the 
Pearson correlation test. To assess the difference in PELOD-2 scores by age group, an independent t-test 
was used. Data normality test was performed using the Kolmogorov-Smirnov test, except for the age group 
(Shapiro-Wilk). 
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3. Result 

In this study, there were 89 critically ill children. Of these, 8 children were excluded because they suffered 
from chronic kidney failure, 7 children were excluded because of suspicion of malignancy, 16 children were 
excluded because of post-surgery and 6 children were excluded because the measurement of variables was 
carried out over 24 hours. So that this study involved 52 critically ill children who were admitted and treated 
at the HCU and PICU of the HAM Hospital who had met the inclusion criteria, and an analysis was carried 
out.  
The subjects of the children were male and female with the same number, namely 26 people (50%). The 
largest age group was children aged < 12 months totaling 18 people (34.6%), followed by children aged 60 -
143 months as many as 12 people (23.1%). The median weight and height of the subjects were 9.05 kg 
(minimum 2.8 kg and maximum 106 kg) and 78 cm (minimum 40 cm and maximum 170 cm). The median 
TDS and TDD were 90 mmHg (minimum 55 mmHg and maximum 117 mmHg) and 50 mmHg (minimum 
30 mmHg and maximum 100 mmHg). The mean MAP was 63.25 mmHg (SD ± 13.95 mmHg). A total of 29 
children (55.8%) were on a ventilator. From the results of pupillary examination, most of them showed 
reactive results, amounting to 41 children (78.8%). 
The results of the oxygen fraction examination showed a median of 50% (minimum 28% and maximum 
100%). The mean oxygen tension was 163.13 mmHg (SD ± 32.39 mmHg). The median carbon dioxide 
pressure was 30 mmHg (minimum 10 mmHg and maximum 76 mmHg). The median oxygen saturation is 
100% (minimum 95% and maximum 100%). The complete characteristics of the research subjects are 
presented in table 1. 
 
 
 Table 1.  Demographic Characteristics of Research Subjects 

Demography  
Characteristic  

Value 

Gender, n(%)  
   Male 26 (50) 
   Female  26 (50) 
Age  

< 12 months 18 (34,6) 
12 - 23 months 10 (19,2) 
24 - 59 months 3 (5,8) 
60 - 143 months 12 (23,1) 
≥ 144 months 9 (17,3) 

Weight, kg 9,05 (2,8-106)* 

Height, cm 78 (400-170)* 
Systolic BP, mmHg 90 (55-117)* 
Diastolic BP, mmHg 50 (30-100)* 
MAP, mmHg 63,25 (13,95) 
FiO2, % 50 (28-100)* 
PO2, mmHg 163,13 (32,39) 
PCO2, mmHg 30 (10-76)* 
SpO2,% 100 (95-100)* 
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Ventilator, n(%)  
   Yes 29 (55,8) 
   No 23 (44,2) 
Pupil, n(%)  
   Reactive 41 (78,8) 
   Non-Reactive 11 (21,2) 

 
 
The patient's mean hemoglobin was 10.22 g/dL (SD ± 2.69 g/dL). The mean leukocyte was 15.8 thousand 
cells/µl (SD ± 7.22 thousand cells/µl). Platelets with a mean of 312.18 thousand cells/µl (SD ± 163.05 
thousand cells/µl). Neutrophils with a median of 77.4% (minimum 30.9% and maximum 93.5%). 
Lymphocytes with a median of 13.6% (minimum 3% and maximum 57.7%). For the neutrophil/lymphocyte 
ratio with a median of 5.57 (minimum 0.6 and maximum 31). 
For lactate values with a median of 1.4 mmol/L (minimum 0.3 mmol/L and maximum 7 mmol/L). The 
median creatinine was 0.6 mg/dL (minimum 0.2 mg/dL and maximum 13.56 mg/dL). The median CRP was 
1.4 mg/L (minimum 0.7 mg/L and maximum 2.8 mg/L). The median PCT was 4 ng/mL (minimum 0.04 
ng/mL and maximum 100 ng/mL). The median RDW was 17.2% (minimum 12.3% and maximum 38.5%). 
For the PELOD-2 score with a mean of 6.33 (SD ± 4.48). 

 
 Table 2. Parameters of Bacterial Infection Markers and PELOD-2 Scores   

Parameters Value 

Hemoglobin, gr/dL 10,22 (2,69) 

Leukocytes, thousand cells/ȝl 15,8 (7,22) 

Platelets, thousand cells/ȝl 312,18 (163,05) 

Neutrophils, % 77,4 (30,9-93,5) * 

Lymphocytes, % 13,6 (3-57,7) * 

Neutrofil/Limfosit Ratio 5,57 (0,6-31) * 

Lactate, mmol/L 1,4 (0,3-7) * 

Creatinine, mg/dL 0,6 (0,2-13,56) * 

CRP, mg/L 1,4 (0,7-2,8) * 

PCT, ng/mL 4 (0,04-100) * 

RDW, % 17,2 (12,3-38,5) * 

PELOD-2 Scores 6,33 (4,48) 

 

445

www.ijrp.org

Mahadian Ismail Nasution / International Journal of Research Publications (IJRP.ORG)



    

 
Differences in PELOD-2 scores by age group are presented in table 4.3. There were 31 patients in the <5 
years age group, with a mean PELOD-2 score of 6.55 (SD ± 4.48). While the number of patients in the age 
group 5 years was 21 people, with the mean PELOD-2 score in this group was 6 (SD ± 5). There was no 
significant difference between the PELOD-2 scores and the differences in the age groups of the studied 
patients (p>0.05). 
 
        Table 3. PELOD-2 Scores Difference by Age Group 

 Age < 5 years Age ≥ 5 years p 

Number of patients 
Average PELOD-2 Score (SD ±) 

31 
6,55 (4,17) 

21 
6 (5) 

 
0,670*  

 
 
The correlation between several hematological parameters with PELOD-2 scores is shown in the table. 4.3. 
Using the Spearman correlation test, it appears that there was no significant correlation between neutrophils, 
lymphocytes, neutrophil/lymphocyte ratio, and RDW with a PELOD-2 score (p>0.05). However, for PCT 
and CRP showed a significant correlation (p<0.05). Pearson correlation test was used for platelets and no 
significant correlation was found between platelets and PELOD-2 score (p>0.05). 
Based on the correlation value (r) obtained using the Spearman correlation test, PCT has a moderate level of 
correlation (r value = 0.4 - <0.6) with a positive direction meaning that an increase in PCT value will be 
followed by an increase in PELOD-2 score. Meanwhile, for CRP, the value of r = 0.320, which means that 
CRP has a weak correlation (r value = 0.2 - <0.4) with a PELOD-2 score in a positive direction, an increase 
in the CRP value will be followed by an increase in the PELOD-2 score. . 
 
         Table 4. Correlation of Neutrophils, lymphocytes, Neutrophil/Lymphocyte Ratio, Platelets, RDW,    

PCT and CRP to PELOD-2 Scores  
 

 Skor PELOD 2 

 r (correlation) p 

Neutrophils 0,199 0,158a 

Lymphocytes -0,200 0,155a 

Neutrophil/Lymphocyte ratio 0,222 0,133a 

Platelets -0,127 0,371b 

RDW -0,121 0,392a 

PCT 0,463 0,001a 

CRP 0,320 0,021a 

 
 
The scatterplot graph of the correlation between PCT scores and PELOD-2 scores is shown in Figure 4.1. The 
PCT value for the X-axis (horizontal line) and the Y-axis PELOD-2 score (vertical line), it can be seen that 
the higher the PCT value, the higher the PELOD-2 score, as illustrated by the line representing the PCT value 
and the lower PELOD-2 score. to the right, the value increases. 
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Figure 1. Scatterplot Graph Correlation PCT and PELOD-2 Score 
 
 

While the scatterplot graph of the correlation between the CRP value and the PELOD-2 score is shown in 
Figure 4.2. The CRP value for the X-axis (horizontal line) and the Y-axis PELOD-2 score (vertical line), it 
can be seen that the higher the CRP value, the higher the PELOD-2 score, as illustrated by the line 
representing the CRP value and the lower PELOD-2 score. to the right, the value increases. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
Figure 2. Scatterplot Graph Correlation CRP and 

PELOD-2 Score 
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4. Discussion 

Critical illness is any disease process that causes physiological instability that can lead to disability or 
death within minutes or hours and requires intensive care, comprehensive observation, and special care.9,10 
After going through the assessment process according to the specified criteria, 52 critically ill children were 
found. The number of children subject to male and female is the same, namely 26 people (50%). According 
to Angele et al., the male gender is more likely to experience a critical condition than the female. This is 
because in men there is a significant increase in pro-inflammatory mediators, such as tumor necrotizing 
factor (TNF), IL-6, and IL-10, whereas in women they have more anti-inflammatory mediators. Gender 
affects the prognosis, where women have a better prognosis than men.10 Another theory states that the male 
sex hormone (testosterone) has a suppressive effect on the immune system, while the female sex hormone 
(estrogen) has an immune-boosting effect on the immune system. immune system. However, this cannot be 
applied to infants who are beyond puberty, so further research is needed.11 

Of the 52 critically ill patients, the largest age group was children aged <12 months. The study by Melda 
et al. with research subjects as many as 140 critically ill pediatric patients, also showed similar results where 
the age group 1 – 11 months (42 patients) was the largest age group.12 The age group 1 – 11 months to 5 
years had a risk of critical illness due to an immature immune system. perfect so that they are more 
susceptible to bacterial infections and cause high morbidity and mortality.13,14 

Death in critically ill pediatric patients is closely related to multiple organ dysfunction syndrome. 
According to the systematic review of Tantalean et al. Showed that 97% of patients who died in the 
Pediatric Intensive Care Unit (PICU) had previously met the criteria for multi-organ dysfunction syndrome. 
Currently, a score system (score) has been developed that is used to estimate organ dysfunction in critically 
ill children, one of which is the Pediatric Logistic Organ Dysfunction (PELOD)-2 score.15,16 The Indonesian 
Pediatric Association (IDAI) recommends the PELOD-2 score to assess organ dysfunction. in children. 
Thus, in this study the PELOD-2 score was used as a modality to assess organ dysfunction in critically ill 
children.17 

Of the 52 critically ill children analyzed in this study, a mean PELOD-2 score was found to be 6.33 (SD ± 
4.48) and there was no significant difference in the mean PELOD-2 score between patients in the <5 years 
age group (mean score PELOD-2 6.55 [SD ± 4.48]) compared to the age group 5 years (mean PELOD-2 
score 6 [SD ± 5]), with a p-value of 0.67. In this study, it was found that the lowest PELOD-2 score was 0 
and the highest was 19. In this study, this result is not too different from the research of Natasukma et al at 
Moewardi Hospital Surakarta in 2019, with a mean PELOD-2 score of 6.62 (SD ± 0 ,84).18 Another study 
by Dewi et al in 2016 at Hasan Sadikin Hospital Bandung found the mean PELOD-2 score in critically ill 
children was 5.9.19 Research by Dauhan et al. at the PICU of the HAM Hospital in Medan in 2019, the 
lowest PELOD-2 score was 1 and the highest was 21, which was carried out in the first 24 hours after the 
patient was admitted.20 Where the results of this study can describe the PELOD-2 score in critically ill 
children in Indonesia. 

The mean PELOD-2 score in this study is smaller than the cut-off value of previous studies and still 
reflects the presence of organ dysfunction in critically ill pediatric patients studied. This is because the 
patient has been given therapy at the first hospital when the patient was treated before being referred to the 
Medan HAM Hospital, so there has been an improvement in the parameters that can be measured through 
the PELOD-2 score. The value of the PELOD-2 score if measured when the patient first came to the 
hospital, is likely to be even greater. Research by Suari et al. at RSUPN dr. Cipto Mangunkusumo Jakarta 
found that patients with dysfunction in one organ had a mean PELOD-2 score of 3.25 (SD ± 1.25), with a 
mean mortality of 0.7% (SD ± 0.4%). The mean PELOD-2 score for dysfunction in the two organs was 6.5 
(SD ± 2.46), with a mean mortality of 5% (SD ± 7.4%). Dysfunction in three organs had a mean PELOD-2 

448

www.ijrp.org

Mahadian Ismail Nasution / International Journal of Research Publications (IJRP.ORG)



  

score of 9.78 (SD ± 4.81) with a mean mortality of 21.9% (SD ± 33.03%). Dysfunction in four organs the 
mean PELOD-2 score was 11.5 (SD ± 3.55) with a mean mortality of 30.2% (SD ± 30.28%). Meanwhile, 
dysfunction in five organs had a mean PELOD-2 score of 14.36 (SD ± 38.28) with a mean mortality of 
51.2% (SD ± 32.7%).21 In this study, the researcher did not analyze the value of PELOD-2 cut-off score and 
mortality in critically ill pediatric patients. 

Neutrophils and lymphocytes are components of white blood cells. Neutrophils are the body's first defense 
mechanism if there are damaged body tissues or foreign objects enter the body. Neutrophils are closely 
related to the activation of antibodies and the complement system which will increase the ability of cells to 
carry out phagocytosis and decompose particles. Lymphocytes undergo differentiation and proliferation to 
become B cells that mediate humoral immunity or antibody-mediated immunity and T cells that mediate 
cellular immunity.22 

This study is the first study to discuss the correlation between neutrophils and lymphocytes on the 
PELOD-2 score. In this study, there was no significant correlation between neutrophils and lymphocytes on 
the PELOD-2 score through the Spearman test (r value = 0.199; p value = 0.158 for neutrophils and r = -0.2; 
p = 0.155 for lymphocytes). inversely proportional to the PELOD-2 score, that is, if the lymphocyte value 
decreases, the PELOD-2 score will be higher. Until now, there has been no study that discusses the 
relationship between the value of neutrophils and lymphocytes on the PELOD-2 score. In this study, 
neutrophil values increased from normal (median 77.4%) and lymphocyte values decreased from normal 
(median 13.6%) in critically ill pediatric patients suspected of having bacterial infection. This is in 
accordance with the study by Dai et al. who stated that an increase in the neutrophil value indicated an acute 
bacterial infection process and the study of Hotchkiss et al. which indicates the presence of low lymphocyte 
values in bacterial infections.23,24 

The neutrophil/lymphocyte ratio (NLR) is a laboratory parameter that has the potential to be a predictor of 
bloodstream infection/bacteremia in patients with suspected infection.25 In this study, the 
neutrophil/lymphocyte ratio did not show a significant relationship (r = 0.222; p = 0.133) with a median of 
5.57, which is an increase from the normal value. This is in accordance with the study by Dursun et al. who 
stated that the neutrophil/lymphocyte ratio was increased in children with sepsis compared to children 
without sepsis. The cut-off value of the neutrophil/lymphocyte ratio was 1.97 with a sensitivity of 75.6% 
and a specificity of 38.4%.26 In the study by Dewi et al. at RSUPN dr. Cipto Mangunkusumo (RSCM) 
Jakarta in 2021 through the Spearman correlation test, it was found that the neutrophil/lymphocyte ratio had 
a relationship but was not significant (r = 0.021; p = 0.857) with the PELOD-2 score. The cut-off value of 
the neutrophil/lymphocyte ratio is >3.5 with a sensitivity of 14.3% and a specificity of 79.4%.27 

Platelets are blood components that are formed in the bone marrow and have a life span of about 7-10 
days. Thrombocytopenia is often found in patients with sepsis.28 The mechanism of thrombocytopenia is 
due to megakaryocyte hypoplasia, decreased platelet production, increased platelet destruction due to 
splenomegaly and reticuloendothelial cells, disseminated intravascular coagulation and direct activation of 
platelets by endotoxins and proinflammatory cytokines.29 Through the Pearson test, platelets show a high 
value. the correlation is not significant and inversely proportional to the PELOD-2 score (r = -0.127; p = 
0.392) where if the platelet value decreases, the PELOD-2 score will also be higher. There is still no 
research on the relationship between platelets and PELOD-2 scores. However, there was a study by 
Puspitasari et al., which described the relationship of the mean platelet volume (MPV) to the PELOD-2 
score. MPV can describe the overall platelet size. The study obtained significant results in increasing the 
MPV value in line with changes in the PELOD-2 score (r = 0.51; p = <0.001). The measurement results at 
72 hours showed the MPV value above the normal value with a higher level of correlation (r = 0.703; p = 
<0.001). Changes in MPV values (ǻMPV) were also tested in this study to be associated with changes in the 
PELOD-2 score, the results were also significant (r = 0.668; p = <0.001).30 
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Red Cell Distribution Width (RDW) is a hematological parameter that indicates heterogeneity in size or 
volume of peripheral erythrocytes.31 In this study, the correlation between RDW and PELOD-2 scores 
showed insignificant and inversely proportional results (r = -0.121; p = 0.392) with a median of 17.2%. 
Unlike adults, research on RDW in children is limited and the results are inconclusive. Research by Devina 
et al. get a median of 14.8% with a range of 11.2 – 27.8%. Mortality rates in normal and elevated RDW 
were 40% and 45%, respectively.8 Another study by Warouw et al. showed a significant relationship 
between an increase in RDW and the incidence of neonatal sepsis with a p value = 0.048 and a median of 
17.8% (range 16.0 – 19.8%).32 

In sepsis, the acute systemic inflammatory response can also affect erythropoiesis and erythrocyte 
maturation. The increase in RDW describes the degree of inflammation and oxidative stress that occurs. 
Inflammation that occurs can increase hormones in the body such as adrenaline, noradrenaline, angiotensin. 
Inflammatory factors can affect bone marrow hematopoietic and iron metabolism in the body. An increase 
in RDW also indicates cytomembrane instability which can lead to multi-organ dysfunction which can 
worsen the prognosis and increase the risk of death.33 

To detect the presence of bacterial infection, procalcitonin (PCT) and C-Reactive Protein (CRP) can be 
used. In this study, it was found that PCT and CRP showed a significant association with PELOD-2 scores. 
From the Spearman test, for PCT the value of r = 0.463 (p = 0.001), which indicates a moderate level of 
correlation, with a median of 4 ng/mL (range 0.04 – 100 ng/mL) to the PELOD-2 score. Meanwhile, for 
CRP through the Spearman test, the value of r = 0.320 (p = 0.021), which indicates a weak correlation level, 
with a median of 1.4 mg/L (range 0.7 – 2.8 mg/L) against the PELOD-2 score. The higher the PCT and CRP 
scores, the higher the PELOD-2 score. 

Based on a study by Dewi et al. at RSUPN dr. Cipto Mangunkusumo Jakarta using the Spearman 
correlation test, for PCT the value of r = 0.206 (p = 0.076) which means that PCT has a weak but significant 
correlation level (r value = 0.2 - <0.4) to the PELOD-2 score with positive direction, where an increase in 
the PCT value will be followed by an increase in the PELOD-2 score. The PCT cut-off value was found to 
be >0.7 ng/mL with a sensitivity of 100% and a specificity of 35.3%. Meanwhile, for CRP, the value of r = 
0.134 (p = 0.250), where CRP has a very weak and insignificant correlation level (r value = 0 – 0.2) to the 
PELOD-2 score where the cut-off is >3.5 mg/dL with a sensitivity of 85.7% and a specificity of 17.6%.27 

PCT semi-quantitative examination is very practical and can be used bed-side. A significant increase in 
PCT occurs in bacteremic conditions where systemic inflammatory reactions are caused by bacterial 
endotoxins, exotoxins, and several types of cytokines.33 PCT values are also increased in patients with 
fungemia.34 

In conditions of chronic inflammation and autoimmune diseases, viral infections, and local infections, 
PCT levels <0.5 ng/mL, whereas in SIRS and multiple trauma, PCT levels are 0.5–2 ng/mL and PCT levels 
>2 ng/ml. (most often 10 – 100) ng/mL is a predictor of severe infection, sepsis, and multiple organ 
failure.35 According to Hoeber et al. with a PCT cut-off value of 0.5 ng/mL, PCT had an accuracy of 
bacteremia with an area under the curve of 0.79 with a sensitivity and specificity of 76% and 69%, 
respectively.36 In the study by Runtunuwu et al., PCT sensitivity was obtained. 80% and PCT specificity 
11.54%, but no cut-off value was obtained because the specimen was taken only once.37 Another study by 
O'Connor et al. found that in early infection with sepsis, PCT gave a sensitivity of 83%–100% and 
specificity 70%–100% and in late infection sepsis lasting 3–30 days, PCT gave a sensitivity and specificity 
of 100% in the identification of bacterial sepsis.38 

CRP is an inflammatory cytokine that is one of the markers in pediatric sepsis. CRP levels increased 
significantly in cases of invasive bacterial infection and decreased with improvement in inflammatory 
conditions.39 According to Lanziotti et al., the diagnostic accuracy of CRP for bacterial infections in 
children who were not hospitalized had a sensitivity and specificity of 77% and 79, respectively. %. If 
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periodic measurements are made, the predictive value is increased and is useful in management.40 A study 
by Lai et al., showed that an increase in CRP <10 mg/L over 24 hours can rule out a diagnosis of infection 
and/or suspicion of sepsis.41 Another study by Lubis et al. obtained a median CRP of 2.8 mg/dL (0.5 – 22.4) 
in sepsis patients who died and a cut-off of 2.05 mg/dL.42 

When compared with CRP and other markers of sepsis, circulating PCT levels are considered superior 
because they are not affected by the administration of anti-inflammatory therapies, such as 
glucocorticoids.29 CRP can be affected by the use of systemic corticosteroids. Compared with PCT, CRP 
levels were not affected by renal dysfunction or dialysis.36,41,43 
Research by Lubis et al. conducted at the HAM Hospital in Medan discussed CRP, PCT, PELOD-2 scores, 
and their combination as predictors of mortality in sepsis and showed that CRP alone could not be an 
independent predictor of mortality. PCT has a high accuracy in predicting mortality in children with sepsis 
where the area under the curve is 0.95 when compared to CRP with an area under the curve 0.8. PCT has a 
higher prognostic value for bacterial infection and mortality than other SIRS markers such as temperature, 
tachycardia, tachypnea, and elevated leukocytes.42 A similar study by Luzzani et al. who compared PCT and 
CRP as markers of sepsis also stated that PCT was a better marker for sepsis than CRP. This is evidenced by 
the value of the area under the PCT curve of 0.925 when compared to the CRP which is only 0.677.44 

Research by Dewi et al. which discusses the correlation between PCT and CRP on the PELOD-2 score at 
Hasan Sadikin Hospital Bandung showed significant results on the 3rd day of examination in cases of septic 
shock. On day 3, the PCT variable on the PELOD-2 score was found to be p = <0.001 and the CRP to the 
PELOD-2 score was p = 0.018. However, this study did not include the value of r.19 This is in accordance 
with this study which also showed significant results between PCT and CRP on the PELOD-2 score. 

5. Conclusion 

The value of neutrophils, lymphocytes, neutrophil/lymphocyte ratio, platelets and RDW measured in the 
first 24 hours had no correlation with PELOD-2 scores in critically ill children. The PCT and CRP values 
measured in the first 24 hours had a positive correlation with the PELOD-2 score in critically ill children, 
namely the increase in PCT and CRP scores was in line with the increase in the PELOD-2 score. 

PCT and CRP values can be an alternative examination to estimate the occurrence of organ dysfunction in 
critically ill children. 

Further research by measuring markers of bacterial infection periodically / serially (such as measuring 
within 24 hours, then continuing measurements at 48 hours and 72 hours after the patient is admitted), 
analyzing the results of the gold standard examination for bacterial infection, namely specimen culture, 
linking mortality in critically ill pediatric patients, examination of other biomarkers (such as ferritin) against 
the PELOD-2 score or other scoring system, and a larger sample size should be performed. 
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