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ABSTRACT 

Background: Exploring risk factors for death provides information to 

evaluate and modify the clinical practice for further improvement in 

the outcomes of pediatric intensive care unit (PICU) care. However, 

estimation of the prognosis and mortality becomes difficult when the 

admitted patients have low severity index.  

Objective: The aim of this study was to identify independent predictors 

of mortality in pediatric patients admitted to the PICU with low risk 

PRISM III score. 

Methods: This cohort observational study included all patients admitted 

to the PICU of Pediatric Cairo University Hospital who were more 

than one-month-old to less than 14-years-old with low risk of 

mortality, which was assessed by Pediatric Risk of Mortality III score 

(PRISM III) as being ≤ 10. Data including full history taking, 

thorough medical assessment, various therapeutic interventions, the 

length of PICU stay, and the final outcome were collected in a special 

sheet. 

Results: A total of 172 children were admitted to the PICU during the 

study period. The overall mortality rate was 15.1%. On univariate 

analysis, factors associated with increased mortality were prolonged 

PICU stay, use of mechanical ventilation, administration of more than 

one type of inotropes, urinary catheter or central line insertion, and 

the necessity of renal replacement therapy. Multivariate analysis 

showed that ventilator use and insertion of urinary catheter were 

significant independent predictors of mortality (adjusted odds ratios = 

81.75 and 28.56 & P<0.001 and 0.018 respectively). 
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Conclusion: The use of mechanical ventilation and urinary catheter 

insertion are associated with mortality in critically ill pediatric 

patients admitted to PICU with PRISM III score ≤ 10.  

Keywords: Pediatric ICU; Mortality; Prediction; Risk factors; PRISM III 

score; Mechanical ventilation; Urinary catheter. 

 

 

 

INTRODUCTION 

One of the most challenging matters in pediatric field is care of 

critically ill children. Management of these children frequently requires 

intensive monitoring in pediatric intensive care units (PICU) (Bhavari et 

al., 2019). 

Most pediatric hospital deaths occur in PICU; as critically ill 

children either from emergency rooms or internal wards are regularly sent 

to PICU. Thus, reducing the mortality in PICU is the key to decrease the 

overall children‘s hospital death rate (Rashma et al., 2018). 

Mortality depends on many factors including patients’ 

demographics and clinical characteristics, the system involved, admission 

practice and the appropriate medical care. Despite this, PICU mortality 

usually reflects the quality and efficiency of the provided care (Sahoo et 

al., 2017).  

Exploring risk factors for death provides information to evaluate 

and modify the clinical practices. Additionally, assessment of the risk of 

death help in knowing prognosis, appropriate resource allocation and to 

establish public health strategies for further improvement in the outcomes 

of ICU care (Divecha et al., 2019).  

Pediatric risk of mortality (PRISM) III score is an updated version 

of PRISM score. It objectively evaluates the severity of illness according 

to physiological determinants detected on clinical examination and 

laboratory investigations on the first day of admission. It has been 

validated in PICU conditions, and it was identified as a reliable risk 

stratification and mortality prognostic tool (Goncalves et al., 2015, 

Mukthar et al., 2018). 

However, estimation of the prognosis and mortality becomes 

difficult when the admitted patients have low severity index. It is known 

that the clinical condition of PICU patients is dynamic in nature, and 

deterioration can develop at any time (Kim et al., 2017). Therefore, the 
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purpose of this study was to identify independent predictors of mortality 

in PICU patients admitted with low risk PRISM III score. 

 

 

SUBJECTS & METHODS 

Study design, setting and duration: 

This cohort observational study was conducted at Pediatric Cairo 

University Hospital, a tertiary educational medical institution. Data were 

collected from critically ill patients admitted to the PICU between January 

2019 and August 2019.  

Ethical considerations: 

This study was approved by the Research Ethics Committee of the 

Faculty of Medicine, Cairo University. Informed consent was obtained 

from the patients’ guardians. All patients’ data were kept confidential 

after assigning a code number to each patient, known only by the 

researchers.  

Eligibility criteria: 

All patients admitted to the PICU of Pediatric Cairo University 

Hospital who were more than one-month-old to less than 14-years-old 

with low risk of mortality, assessed by PRISM III score ≤ 10, were 

included. 

Collection of data: 

All participants were subjected to full history taking including 

demographic data and reason for admission, as well as thorough medical 

assessment including vital signs and systematic examination. The study 

collected data regarding mortality after PICU admission, the length of 

PICU stay, the need for mechanical ventilation (MV), the need for 

inotrope support, the need for total parenteral nutrition, need for blood or 

blood products transfusion, need for renal replacement therapy, insertion 

of central venous access, insertion of chest tube, and insertion of urinary 

catheter.  

PRISM III score was calculated for each patient, which is an 

internationally validated score that assesses the risk of mortality. The 

score consists of age in addition to 17 physiological and laboratory 

parameters including systolic blood pressure, heart rate, temperature, 

pupillary response, mental status, acidosis, pH, arterial partial pressure of 

carbon dioxide (PaCO2), partial arterial oxygen pressure (PaO2), total 

carbon dioxide, prothrombin time (PT), partial thromboplastin time 

(PTT), blood glucose, serum potassium, blood urea nitrogen (BUN), 
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serum creatinine, total white blood cells count and platelet count  (Pollack 

et al., 1996). Interpretation of the score; minimum total score is 0 while 

maximum total PRISM III score is 74. The higher the total score, the 

worse the prognosis. 

Patients were followed up until discharge or death, and they were 

divided into two groups; survivors and non-survivors.  

Statistics: 

Data were tabulated and analyzed using Statistical Package for 

Social Science (SPSS), version 22. Numerical variables were checked for 

normality by Shapiro Wilk test. This test revealed skewed data with non-

normal distribution. Hence, they were expressed as median and 

interquartile range (25
th
 - 75

th
 percentile), and differences between the two 

groups were tested using Mann-Whitney test. Categorical variables were 

summarized as frequencies and percentages, and association between 

variables was tested using X
2
 test

 
(Pearson's Chi square for independence 

or Fisher Exact Tests as appropriate). All variables with p-value <0.1 in 

the univariate analysis were analyzed by a multivariate logistic regression 

(LR) analysis, using backward LR method to determine the independent 

predictors of mortality.  A p-value of < 0.05 was considered statistically 

significant. 

 

 

 

RESULTS 

One hundred and seventy-two children who met the inclusion 

criteria were enrolled in this study. About half (51.2%) of them were 

males, and median age of admission was 17.50 months. Twenty-six 

(15.1%) children died.  

The characteristics of survived and non-survived participants are 

presented in Table 1.  There was a significant difference between the two 

groups regarding the main affected body system at the time of admission 

(p=0.015). Among 26 of the death cases, chest and CNS were the most 

frequent (34.6% each), and there were no deaths among surgical cases. 

Additionally, the median length of stay in PICU was significantly higher 

in non-survivors compared to survivors (median = 12.5 and 5.0 

respectively, p<0.001). Otherwise, age, sex, and PRISM III score showed 

no significant differences between survivors and non-survivors (p >0.05). 
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Table (1): Characteristics of survivors and non-survivors (N=172). 

 

Groups 

P value Survivors 

146 (84.9%) 

Non-

survivors 

26 (15.1%) 

Total 

N=172 

Age (Month) 

Range 1.40-168.0 1.50-108.0 1.40-168.0 

0.269 
Median 18.0 13.50 17.50 

IQR 7.0-32.0 5.0-24.0 7.0-30.0 

Mean rank 88.27 76.58  

Sex 

Male 
N 77 11 88 

0.327 
% 52.7% 42.3% 51.2% 

Female 
N 69 15 84 

% 47.3% 57.7% 48.8% 

Main system 

affected 

Pulmonary 
N 89 9 98 

0.015* 

% 61.0% 34.6% 57.0% 

Cardiac 
N 19 3 22 

% 13.0% 11.5% 12.8% 

CNS 
N 15 9 24 

% 10.3% 34.6% 14.0% 

Metabolic 
N 7 1 8 

% 4.8% 3.8% 4.7% 

Sepsis 
N 5 3 8 

% 3.4% 11.5% 4.7% 

GE 
N 6 1 7 

% 4.1% 3.8% 4.1% 

Surgery 
N 5 0 5 

% 3.4% 0.0% 2.9% 

Total PRISM 

III score (on 

admission 

day) 

Range .0-10.0 .0-10.0 .0-10.0 

0.336 
Median 4.0 5.5 4.0 

IQR  2.0-7.0 2.0-7.0 2.0-7.0 

Mean rank 84.97 95.08  

Duration of 

PICU stay 

Range 1.0-39.0 3.0-45.0 1.0-45.0 

<0.001* 
Median 5.0 12.5 6.0 

IQR  3.0-8.0 6.0-16.0 4.0-9.0 

Mean rank 78.88 129.29  

*significant at p<0.05 

 

Table 2 shows comparison between survivors and non-survivors 

regarding various management modalities that were received during PICU 

stay. Significantly higher percentage of non-survivors needed MV than 
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survivors (84.6% and 15.8% respectively, p <0.001). Also, non-survivors 

showed significantly higher need for urine catheter and central line 

insertion compared to survivors (23.1% versus 2.1% and 26.9% versus 

4.1% respectively). Additionally, 13 (50%) children needed inotropes 

compared to 14 (9.6%) of survivors. Besides, the number of inotropes was 

significantly higher among non-survivors (p<0.001). Five (19.2%) of 

death cases compared to one (0.7%) of survived ones needed renal 

replacement therapy with a statistically significant difference (p<0.001). 

 

 

Table (2): Comparison between survivors and non-survivors 

regarding the received management in PICU. 

 

Groups 

P value 
Survivors 

146 (84.9%) 

Non-

survivors 

26 (15.1%) 

Total 

N=172 

N % N % N % 

Total parenteral 

nutrition 

No 141 96.6% 26 100.0% 167 97.1% 
0.436 

Yes 5 3.4% 0 0.0% 5 2.9% 

Mechanical 

ventilation  

No 123 84.2% 4 15.4% 127 73.8% 
<0.001* 

Yes 23 15.8% 22 84.6% 45 26.2% 

Urinary 

catheter 

No 143 97.9% 20 76.9% 163 94.8% 
<0.001* 

Yes 3 2.1% 6 23.1% 9 5.2% 

Central line 
No 140 95.9% 19 73.1% 159 92.4% 

0.001* 
Yes 6 4.1% 7 26.9% 13 7.6% 

Blood and 

blood products 

No 145 99.3% 25 96.2% 170 98.8% 
0.280 

Yes 1 0.7% 1 3.8% 2 1.2% 

Number of 

inotropes  

0 132 90.4% 13 50.0% 145 84.3% 

<0.001* 

1 7 4.8% 4 15.4% 11 6.4% 

2 7 4.8% 7 26.9% 14 8.1% 

3 0 0.0% 1 3.8% 1 0.6% 

4 0 0.0% 1 3.8% 1 0.6% 

Chest tube 
No 136 93.2% 23 88.5% 159 92.4% 

0.419 
Yes 10 6.8% 3 11.5% 13 7.6% 

Renal 

replacement 

therapy 

No 145 99.3% 21 80.8% 166 96.5% 
<0.001* 

Yes 1 0.7% 5 19.2% 6 3.5% 

*significant at p<0.05 
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Multivariate logistic regression analysis was performed to 

determine independent predictors of mortality from variables that showed 

significant association with mortality in the univariate analysis Table (3). 

Among the analyzed variables, a logistic regression model consists of 

three variables including use of MV, insertion of urinary catheter, and the 

main system affected on admission was statistically significant (χ
2
 = 

72.75, p < 0.001). The model explained 60.3% (Nagelkerke R
2
) of the 

variance and correctly classified 91.3% of cases. Additionally, the use of 

MV and the need for urinary catheter significantly contributed to the 

model and were independent predictors of mortality (adjusted odds ratios 

(AOR) = 81.75 and 28.56 & P<0.001 and 0.018 respectively). 

 

 

Table (3): Multivariate logistic regression model (backward LR 

method) for independent predictors of mortality. 

Chi Square test 
Nagelkerke 

R
2
 

Percentage 

accuracy in 

classification 

Variables 
Adjusted 

odds ratio 

P 

value X
2
 P value 

72.75 <0.001* 60.3% 91.3% 

Mechanical 

ventilation 
81.75 <0.00* 

Urinary 

catheter 
28.56 0.018* 

Main 

system 

affected 

0.00-4.02 

for 

different 

systems 

0.284 

Constant 0.017 0.001* 

*significant at p<0.05 

 

 

 

DISCUSSION 

This study specifically investigated the required therapeutic 

interventions during the PICU stay as risk factors of mortality.  It revealed 

several factors that were significantly associated with mortality. These 

included longer PICU stay, use of MV, administration of more than one 

type of inotropes, urinary catheter or central line insertion, and the 

necessity of renal replacement therapy. Among these therapeutic 

modalities, use of MV and insertion of urinary catheter were significant 

independent predictors of mortality with AOR of 81.75 and 28.56 

respectively. 
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The mortality rate among our cohort was 15.1%. Actually, the 

reported mortality rate of critically ill children admitted to PICU varies 

from 2.1 to 41% among different countries (Abebe et al., 2015, Haftu et 

al., 2018, Volakli et al., 2011, El Halal et al., 2012). This is attributed to 

large discrepancies in the provided optimum critical care and the available 

resources (Srinivas and Hannah, 2012). Besides, our study included only 

children with low severity index assessed by PRISM III score of ≤ 10.  

In this study, pulmonary and CNS were the most frequently 

affected body systems in death cases (34.6% each), and there were no 

deaths among surgical cases. Similarly, Susianawati et al. (2014) reported 

that most PICU deaths occurred in non-surgical cases, with pneumonia 

and intracranial infections were most common cause of death. 

In the present study, the median length of stay of non-survivors was 

12.5 days which was significantly higher than in survivors. Similarly, 

other studies have reported higher mortality among patients with 

prolonged PICU stay (Naghib et al., 2010, Ruangnapa et al., 2018). 

Advances in critical care explains the observed prolonged stay among 

non-survivors. But, these patients utilize more hospital resources and 

require more intensive therapy such as mechanical ventilation (Nupen et 

al., 2016). 

A significant association between the use of MV and mortality was 

observed in our study. Moreover, MV was detected as an independent 

predictor of death with a high AOR of 81.75. Consistent with this finding,  

patients who were candidate for MV  were at 17.6 times increased risk of 

mortality than those who did not need MV in PICU as reported by Haftu 

et al. (Haftu et al., 2018). Moreover, it has been stated that longer duration 

of MV more than 15 days was associated with higher risk of death 

(Rowan et al., 2016). 

Mechanical ventilation in PICU is a major therapeutic tool for 

which PICU admission is frequently indicated. Using MV in PICUs varies 

from 24–60%, and it is usually done for neurologic or respiratory causes. 

Additionally, pediatric patients on MV are often the severest of cases 

requiring PICU admission (Meligy et al., 2017, Wolfler et al., 2011).  

Complications due to MV are the reasons that prolongs the PICU stay and 

increase incidence of mortality (Principi et al., 2011).  

The present study also revealed that significantly higher percentage 

of non-survivors needed urine catheter and central line insertion compared 

to survivors (23.1% versus 2.1% and 26.9% versus 4.1%, respectively). 

An earlier study concluded that urinary catheter related nosocomial 

infections, either in the form of colonization of catheter tip or bacteriuria, 
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are common in patients in PICU (Tullu et al., 1998). More recently, it was 

found that prolonged duration of urinary catheterization increased the risk 

of infection, hospitalization and mortality (Goudie et al., 2015, Samraj et 

al., 2016). Unfortunately, unnecessary insertion of urinary catheters 

without an appropriate indication is common (Meddings et al., 2014). So,  

it is recommended to implement strategies to reduce catheterization-

induced infections (Siegel et al., 2018).    

Furthermore, administration of more than one type of inotropes by 

our patients was significantly associated with death. In agreement with 

this finding, it has been reported that PICU patients who needed inotropes 

were at increased risk of mortality by 10 times compared to those who did 

not need inotropes (Haftu et al., 2018).  

Regarding the relation between demographics and mortality, age 

and gender were not statistically significant risk factors for mortality in 

our study. Similarly,  Bilan et al. (Bilan et al., 2009) have reported equal 

death rate in infants and older children in  PICU of Tabriz children’s 

hospital. 

It has been reported that prediction models that depends on 

variables collected on the day of admission to PICU may not be sufficient 

to reflect the condition of long-stay patients. Hence, addition of 

therapeutic interventions to these models could improve their power of 

discrimination (Ruangnapa et al., 2018). This agrees with our findings 

that use of MV and insertion of urinary catheters significantly contributed 

to the logistic prediction model and were significant independent 

predictors of mortality (odds ratios (OR) = 81.75 and 28.56 & P<0.001 

and 0.018 respectively. In comparison, other studies depended on 

admission variables to determine mortality prediction models in PICU 

have revealed inconsistent results. Susianawati et al. (Susianawati et al., 

2014)  have found that mental status, white blood cells and blood urea 

nitrogen were the main predictive factors of death at PICU. Additionally, 

De Leon et al. (De Leon et al., 2005) detected pupillary reflexes (OR: 

9.9), acidosis (OR: 31.1), BUN (OR:1.03), and WBC (OR: 1.02) as the 

main factors affecting death among infants in PICU. It seems that 

determination of the predictors of death in PICU varies with the 

characters of the recruited patients. 

In conclusion, the use of mechanical ventilation and urinary 

catheter insertion are associated with mortality in critically ill pediatric 

patients admitted to PICU with PRISM III score ≤ 10.   
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