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ABSTRACT 

Introduction: Mortality rate in Pediatric Intensive Care Units (PICU) depends on the 
severity of illness and can be assessed by scoring systems. Pediatric Risk of Mortality 
III (PRISM III) and Pediatric Index of Mortality 3 (PIM3) are scores used to assess 
mortality risk among infants and children admitted in the PICU.  

Setting: tertiary care unit PICU at El-Hussein University Hospital, Faculty of 
Medicine, Al-Azhar University, Cairo, Egypt. Design: Thesis, prospective descriptive 
study.  

Objectives: To compare the accuracy of the PRISM III and the PIM 3 scores among 
children admitted to PICU.  

Patients and Methods: All children admitted to the PICU during the period from 
December 2015 till December 2016, total 100 patients were studied. We excluded 
patients who stayed less than 12 hour in the PICU and patients who died within 12 
hours after discharge.  

Measurements and Main Results: Of 100 patients, death ratio was 17 %, the 
discriminatory performance AUR was 0.987 for PRISM III (CI 95%, 0.968-1.000) and 
0.973 (CI 95%, 0.877-0.998) for PIM 3. For calibration PRISM III (Chi-square= 
27.25, p = 0.0001) and PIM 3 (Chi-square =20.54, p > 0.0001). Sensitivity for PRISM 
III (95.12%) and for PIM 3 (82.35%). Specificity for PRISM III (95.18%) and for PIM 
3 (97.56%). There were significant correlations between the risk of mortality and both 
PRISM III and PIM3.  

Conclusion: Both scores showed excellent overall discrimination. PRISM III showed 
more discrimination and both scores showed poor calibration under Egyptian 
circumstances. 
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INTRODUCTION 

     The intensive care unit has got 
a very important role in the 
management of critically ill 
children. These patients who 
require continuous monitoring, 
hemodynamic support, respiratory 
support and advanced airway 
management are admitted in the 
pediatric intensive care units to 
achieve better outcome (Siddiqui 
Nu et al., 2015). 

     Mortality rate in the ICUs 
depends on the severity of illness 
and the patient population 
analyzed, 6.4–10.3% of critically 
ill patients were reported to die. 
Scoring systems for use in 
intensive care unit (ICU) patients 
have been introduced and 
developed over the last 30 years. 
They allow an assessment of the 
severity of disease and provide an 
estimate of in-hospital mortality. 
This estimate is achieved by 
collating routinely measured data 
specific to a patient (Filho et al., 
2012). 

     PRISM III score is a frequently 
used, physiologically based 
severity of illness measure using 
17 commonly measured 
physiologic variables and their 
ranges. The PRISM III score is a 
quantification of physiologic 
status using predetermined 
physiologic variables and their 
ranges that use categorical 

variables to facilitate accurate 
estimation of mortality risk. 
PRISM III is commonly used to 
control for severity of illness in 
studies and to assess quality of 
care through standardized 
mortality ratios (SMRs) (Pollack 
et al., 2015). 

     PIM score is one of the severity 
scoring systems being used for 
predicting outcome of patients 
admitted to intensive care units 
(ICUs).  The first version of PIM 
was developed using data 
collected from 5,695 admissions 
from seven PICUs in Australia 
and one from the United 
Kingdom. The second generation 
model, PIM2, was developed 
using data collected from 20,787 
pediatric patients treated in 
intensive care units between 1997 
and 1999 in Australia, New 
Zealand, and the United Kingdom. 
Recent applications of PIM2 to 
other study populations have 
shown mixed results. PIM3 is an 
updated model built using a larger 
dataset with more ICUs and 
greater representation across four 
countries (Imamura et al., 2012).  

     So, it is essential to compare 
between the specificity and 
sensitivity of both scores as 
predictive of mortality risk. 

     This study is carried out to 
compare the accuracy of the 
PRISM III and the PIM3 scores 



Al-Azhar Journal of Ped.                  Vol. 23              No. 49              June 2020 

 1050

within 24 hours after admission in 
the PICU in relation to prediction 
of patients' outcome. We use death 
rate as an outcome measure to 
estimate the validity of all these 
scores. 

PATIENTS AND MATERIALS 

     Data were collected 
prospectively as a descriptive 
study on 100 patients over a 
period of one year from December 
2015 till December 2016 for 
children admitted to the PICU at 
El-Hussein University Hospital, 
Faculty of Medicine, Al-Azhar 
University, Cairo, Egypt. 

     The PICU at El-Hussein 
University Hospital that is a 9-
bedded ICU. each bed is well 
equipped with its mechanical 
ventilator, infusion pumps and 
ECG/pulse oximeter monitor. It 
consists of 4 rooms:  

• A resuscitation room for 
emergency conditions contains 
all equipments and drugs 
needed for resuscitation, 
defibrillator, crash trolley, ABG 
analyzer, portable X-ray 
machine, portable ultrasound 
machine and portable 
echocardiography machine. 

• An isolation room for immune 
compromised patients and when 
patient isolation is indicated.   

• Two ordinary rooms for usual 
admissions. 

     We admit different patients 
from different areas and 
specialties (medical and surgical 
specialties) from the age of one 
month till 18 years of age, 
(General PICU). 

     Data were collected over a 
maximum of 24 hours 
immediately after PICU admission 
as a part of routine management. 

Inclusion Criteria: 

• Patients admitted to the PICU 
with medical or surgical 
problem with one or more 
system failure.  

• Patients staying alive at least 12 
hours after admission. 
Readmissions to the PICU 
during the same hospitalization 
will be analyzed as separate 
patients because each admission 
presented a separate 
opportunity for an outcome. 

Exclusion criteria:  

• Patients older than 18 years. 

• Patients who stayed or died in 
less than 12 hour in the PICU. 

PRISM III has 17 physiologic 
variables subdivided into 26 
ranges classified as following: 
(Pollack, et al., 1996). 

1. Cardiovascular and neurologic 
vital signs: 5 measures. 

2. Acid-base and blood gas 
parameters: 5 measures. 
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3. Chemistry tests: 4 measures. 

4. Hematology tests: 3 measures 
(with PT and PTT counted as 
one). 

• Minimum total PRISM III 
score = 0 and Maximum total 
PRISM III score =74 

• Predictive equations for 
prognosis are available for 

the 12 hour and 24 hour 
scores. 

• Logit = 0.207 × PRISM III 
score - (0.005 × (age in 
months) – 0.433 × 1 (if 
postoperative) – 4.782 

• Predicted Death Rate =       

  %    

 

Table (1): Age Group distribution in PRISM III score 

 

 

 

 

Table (2): Cardiovascular and Neurologic Vital Signs of PRISM III 
score 

Cardiovascular and 
Neurologic Vital 
Signs 

Findings Points 

Systolic blood 
pressure 

Neonate   > 55 mm Hg 0 
Neonate   40 - 55 mm Hg 3
Neonate   < 40 mm Hg 7
Infant   > 65 mm Hg 0
Infant   45 - 65 mm Hg 3
Infant   < 45 mm Hg 7
Child   > 75 mm Hg 0
Child  55 - 75 mm Hg 3
Child   < 55 mm Hg 7
Adolescent   > 85 mm Hg 0
Adolescent   65 - 85 mm Hg 3
Adolescent   < 65 mm Hg 7

Heart rate 

Neonate   < 215 beats/minute 0 
Neonate   215 - 225 beats/minute 3
Neonate   > 225 beats/minute 4
Infant   < 215 beats/minute 0
Infant   215 - 225 beats/minute 3
Infant   > 225 beats/minute 4

Age Group Age Range 
Neonate 0 to < 1 month
Infant 1 to 12 months
Child > 12 to 144 months (12 years)
Adolescent > 144 months (> 12 years)
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Child   < 185 beats/minute 0
Child   185 - 205 beats/minute 3
Child   > 205 beats/minute 4
Adolescent   < 145 beats/minute 0
Adolescent 145-155 beats/minute 3
Adolescent   > 155 beats/minute 4

Temperature 
< 33°C 3 
33 - 40°C 0
> 40°C 3

Mental status 
Glasgow coma score ≥ 8 0 
Glasgow coma score < 8 5

Pupillary response 
Both reactive 0 
1 reactive   (1 fixed and > 3 mm) 7
Both fixed and both > 3 mm 11

 
     Where the heart rate should not 
be monitored during crying or 
iatrogenic agitation, pupillary size 
should not be assessed after 
iatrogenic dilatation, body 
temperature may be rectal, oral, 
and axillary or blood and mental 

status should not be scored within 
2 hours of sedation, paralysis or 
anesthesia. If sedation, paralysis or 
anesthesia is continuous, score 
based status prior to sedation, 
paralysis or anesthesia. 

Table (3): Acid-Base and Blood Gases of PRISM III score 
Acid-Base and Blood 
Gas parameters

Findings Points

Acidosis pH > 7.28 and total 
CO2 ≥ 17 mEq/L

0

(pH 7.0 -7.28)  or  
(total CO2  5-16.9 
mEq/L)

2

pH < 7.0 or total CO2 

< 5 mEq/L 
6

pH < 7.48 0
7.48 - 7.55 2
> 7.55 3

PCO2 < 50 mm Hg 0
50 - 75 mm Hg 1
> 75 mm Hg 3

Total CO2 ≤ 34 mEq/L 0
> 34 mEq/L 4

PaO2 ≥ 50 mmHg 0
42 - 49.9 mm Hg 3
< 42 mm Hg 6
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     Where PaO2 requires arterial 
blood and PCO2 can be measured 

from arterial, venous or capillary 
specimens. 

Table (4): Chemistry Tests of PRISM III score 
Chemistry Tests Findings Points
Glucose ≤ 200 mg/dL 0

> 200 mg/dL 2
Potassium ≤ 6.9 mEq/L 0

> 6.9 mEq/L 3
Creatinine Neonate   ≤ 0.85 mg/dL 0

Neonate   > 0.85 mg/dL 2
Infant   ≤ 0.90 mg/dL 0
Infant   > 0.90 mg/dL 2
Child   ≤ 0.90 mg/dL 0
Child   > 0.90 mg/dL 2
Adolescent   ≤ 1.30mg/dL 0
Adolescent   > 1.30 mg/dL 2

BUN Neonate   ≤ 11.9 mg/dL 0
Neonate   > 11.9 mg/dL 3
Not neonate   ≤ 14.9 mg/dL 0
Not neonate   > 14.9 mg/dL 3

 
     Where whole blood 
measurements for glucose over 

serum are increased 10% and for 
potassium 0.4 mEq/L. 

Table (5): Hematologic Tests of PRISM III score 
Hematologic Tests Findings Points 

White blood cell 
count 

≥ 3,000  per µL 0 
< 3,000  per µL 4 

Platelet count > 200,000  per µL 0 
100,000 - 200,000  per µL 2 
50,000-99,999  per µL 4 
< 50,000  per µL 5 

PT and PTT Neonate   PT ≤ 22 seconds and PTT ≤ 
85 seconds 

0 

Neonate   PT > 22 seconds or PTT > 
85 seconds 

3 

Not neonate   PT ≤ 22 seconds and 
PTT ≤ 57 seconds

0 

Not neonate   PT > 22 seconds or PTT 
> 57 seconds

3 
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     Where the upper limit of the normal reference ranges for PT and PTT 
are not given. 

     PRISM III score calculation is 
done throw android software 
called pediatric score from 
(Developer Email: 
joselu.grksoft@gmail.com). 

     PIM3 score is calculated from 
the information collected at the 
time when the child is admitted to 
PICU, these information are 
collected as variables, calculation 
of PIM3 value (PIM3val) is done 
by process of summation and 
subtraction of each variable 
multiplied by specific constant 
number according to the following 
formula: (Straney et al.,2013). 

     PIM3val = (3.8233×Pupils 
value) – (0.5378×Elective value ) 
+ (0.9763×Mech Vent value) + 
(0.0671×(absolute Base Excess)) – 
(0.0431×SBP) + (0.1716× 
(SBP×SBP/1000)) + 
(0.4214×(100×FiO2/PaO2)) – 
(1.2246×Recov_CardBypPr value) 
– (0.8762×Recov_CardNonBypPr 
value)  –  
(1.5164×Recov_NonCardPr value) 
+ (1.6225× VHRdiag value) + 
(1.0725×HRdiag value) – 
(2.1766×LRdiag value) – 1.7928 

     PIM3 Risk of Death = 
e^(PIM3val)/〖1+e〗^(PIM3val)%. 

     Use the first value of each 
variable measured within the 
period from the time of first 

contact to 1 hour after arrival in 
your ICU. The first contact may 
be in your ICU, your emergency 
department, a ward in your own 
hospital or in another hospital (e.g. 
on a retrieval). 

     Only one of VHRdiag (very 
high risk diagnosis), HRdiag (high 
risk diagnosis), and LRdiag (low 
risk diagnosis) can be included in 
the calculation of PIM3val, with 
the most severe risk overriding the 
lesser risks (Straney et al., 2013). 

1. Systolic blood pressure, mm 
Hg. Record SBP as 0 if the patient 
is in cardiac arrest, record as 30 if 
the patient is shocked and the 
blood pressure is so low that it 
cannot be measured 

2. Pupils value includes pupillary 
reactions to bright light (>3 mm 
and both fixed =1, other or 
unknown = 0). Pupillary reactions 
to bright light are used as an index 
of brain function. Do not record an 
abnormal finding if this is due to 
drugs, toxins, or local eye injury. 

3. ([FiO2 × 100]/PaO2). PaO2 is 
the arterial oxygen tension, mm 
Hg, as measured in an arterial 
blood gas sample only. FiO2 is the 
fraction of inspired oxygen being 
delivered via endotracheal tube 
(ETT), non-invasive ventilation 
(NIV), or headbox. Both the FiO2 
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and PaO2 must relate to the same 
time. If FiO2 or PaO2 unknown, 
its default value 0.23 (derived 
from the normal value of PaO2 in 
air ((0.21×100)/90). 

4. Base excess in arterial or 
capillary blood, mmol/L 
(unknown = 0). 

5. Mechanical ventilation at any 
time during the first hour in ICU 
(no = 0, yes = 1). Mechanical 
ventilation includes invasive 
ventilation, mask, nasal 
continuous positive airway 
pressure, bilevel positive airway 
pressure or negative pressure 
ventilation. 

6. Elective admission to ICU (no 
= 0, yes = 1). It includes 
admission (planned or 
foreseeable) after elective surgery 
or admission for an elective 
procedure (e.g. insertion of a 
central catheter), elective 
monitoring or review of home 
ventilation. An ICU admission or 
an operation is considered elective 
if it could be postponed for more 
than 6 hours without adverse 
effect. 

7. Recovery from surgery or a 
procedure (includes a radiology 
procedure or cardiac catheter) is 
the main reason for ICU 
admission. Do not include patients 
admitted from the operating 
theater where recovery from 
surgery is not the main reason for 

ICU admission (e.g. a patient with 
a head injury who is admitted 
from theater after insertion of an 
intracranial pressure monitor; in 
this patient the main reason for 
ICU admission is the head injury. 
Classify according to the 
following: 

• No, recovery from surgery or 
a procedure: (record 0). 

• Yes, recovery from a bypass 
cardiac procedure: (record 1 
in Recov_CardBypPr 
variable) 

• Yes, recovery from a non-
bypass cardiac procedure: 
(record 1 in 
Recov_CardNonBypPr 
variable). 

• Yes, recovery from a 
noncardiac procedure: 
(record 1 in 
Recov_NonCardPr variable). 

8. Low-risk diagnosis: Record (0) 
= No and record (1) = Yes for the 
following: 

• Asthma is the main reason for 
ICU admission. 

• Bronchiolitis is the main 
reason for ICU admission 
including children who 
present either with 
respiratory distress or central 
apnea where the clinical 
diagnosis is bronchiolitis. 
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• Croup is the main reason for 
ICU admission. 

• Obstructive sleep apnea is the 
main reason for ICU 
admission including patients 
admitted following 
adenoidectomy and/or 
tonsillectomy in whom 
obstructive sleep apnea is the 
main reason for ICU 
admission (and code as 
recovery from surgery). 

• Diabetic ketoacidosis is the 
main reason for ICU 
admission. 

• Seizures is the main reason for 
ICU admission including 
patients who require 
admission primarily due to 
status epilepticus, epilepsy, 
febrile convulsion, or other 
epileptic syndrome where 
admission is required either 
to control seizures or to 
recover from the effects of 
seizures or treatment. 

9. High-risk diagnosis: Record 
(0) = No and record (1) = Yes for 
the following: 

• Spontaneous cerebral 
hemorrhage, the hemorrhage 
must be spontaneous (for 
example, from an aneurysm 
or AVM). Do not include 
traumatic cerebral 
hemorrhage or intracranial 
hemorrhage that is not 

intracerebral (e.g. subdural 
hemorrhage). 

• Cardiomyopathy or 
myocarditis requires the 
documented diagnosis of 
myocarditis or 
cardiomyopathy. 

• Septic shock as defined by the 
International Pediatric Sepsis 
Consensus Conference, 
2002, requires the presence 
of the systemic inflammatory 
response syndrome (SIRS) 
and suspected or proven 
infection and cardiovascular 
organ dysfunction. 

• Hypoplastic left heart 
syndrome includes only 
cases where a Norwood 
procedure or equivalent is 
required in the neonatal 
period to sustain life. 

• Neurodegenerative disorder 
requires a history of 
progressive loss of 
milestones (even if no 
specific condition has been 
diagnosed), or a diagnosis 
where this will inevitably 
occur. 

• Necrotizing enterocolitis is the 
main reason for ICU 
admission. 

10. Very high-risk diagnosis: 
Record (0) = No and record (1) = 
Yes for the following: 
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• Cardiac arrest preceding ICU 
admission includes both in-
hospital and out-of-hospital 
arrest, requires either 
documented absent pulse or 
the requirement for external 
cardiac compression. Do not 
include past history of 
cardiac arrest. 

• Severe combined immune 
deficiency. 

• Leukemia or lymphoma, after 
first induction, includes only 
cases where admission is 
related to leukemia or 
lymphoma or the therapy for 
these conditions. 

• Bone marrow transplant 
recipient. 

• Liver failure is the main 
reason for ICU admission, 
acute or chronic. Do not 
include patients admitted 
following an elective liver 
transplant. 

     PIM3 score calculation is done 
with an excel file from The 
Australian and New Zealand 
Pediatric Intensive Care 
(ANZPIC) Registry 
(http://www.anzics.com.au/Downl
oads/PIM3%20Calculator.xlsx). 

     Data was entered into 
Microsoft Excel 2010 (Microsoft 
Corp., Redmond, CA were 
analyzed using the Statistical 
Package for Social Sciences 

(SPSS) version 21.0 for Windows 
(IBM Corp., USA). P value <0.05 
was considered statistically 
significant. 

     The quantitative data were 
tested for normality using 
Kolmogorov–Smirnov test, and 
was described with median and 
Inter-Quartile Range (IQR). The 
qualitative data was described by 
frequency and percent. 
Spearman’s correlation was 
conducted to correlate results of 
PIM 3 score and PRISM III score. 

Comparison of qualitative data 
was done using Chi-square test. 
Comparison of quantitative data 
was done using Mann–Whitney U 
test and Kruskal–Wallis one-way 
analysis of variance. 

     To know how well PIM 3 score 
and PRISM III score can predict 
mortality, the positive predictive 
value (PPV), negative predictive 
value (NPV), sensitivity and 
specificity were used. Efficiency 
is an overall estimate of a test’s 
ability to classify patients 
correctly. It is estimated by adding 
the numbers of the two correct 
classifications (true positive and 
true negative) and dividing by the 
total number of patients assessed. 

     ROC (receiver operator 
characteristics) curve(s) were 
constructed to assess area under 
the curve (AUROC). Patients were 
classified into two groups (below 
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and above the cutoff values). Best 
cutoff values for the independent 
variables were determined by 

maximizing the Youden index 
(Se+Sp-1). 

RESULTS 

     Our results were tabulated and analyzed in the following tables and 
figures: 

Table (6): Characteristics of the Studied Patients 

Variables Number (n) 
Age (months) Median (8 months)  

IQR 4-36 
Age groups 
stratification (years) 

≤ 2 18 
2–12 44 
>12 38 

Gender Males 58 
Females 42 

Causes of admission Chest disorders 32 
Heart disorders 8 
CNS disorders 4 

Endocrine and Metabolic disorders 6 
GIT disorders 13 

MODS 24 
Surgical problems 13 

Length of hospital  
stay (LOS) (days) 

Median 7 
IQR 4 - 11 

(LOS) stratification ≤ 2 days 10 
2-7 days 43 
>7 days 47 

Outcome Survivors 83 
Non survivors 17 

Table (7): Area under the Curve for both PRISM III and PIM3 
Scores 

Test Result 
Variable(s) 

Cut-Off 
value 

Area  P value Asymptotic 95% 
Confidence Interval  
Lower 
Bound

Upper 
Bound  

Expected death by  
PRISM III score 

5.85 0.987  <0.001 0.986 1.000  

Expected  death by 
PIM 3 score 

9.10 0.937 <0.001 0.887  0.998 
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     The discriminatory 
performance of the models, 
measured by area under the ROC 
curve. The area under the ROC 
curve was 0.987 (CI 95%, 0.968-
1.000) for PRISM III score and 

0.973 (CI 95%, 0.877-0.998) for 
PIM3 score. Findings were 
shown to have a good 
discriminatory performance 
between survivors and non-
survivors. 

 

Table (8) Hosmer-Lemeshow Goodness-of-Fit for PRISM III score* 

PRISM III 
Score 

Expected 
mortality % 

Total 
(n) 

Expected 
mortality 

Observed 
mortality 

Expected 
survival 

Observed 
survival 

SMR 

< 3 72 0.89 0 71.11 72 Not 
applicable 

3 – 5 6 0.23 1 5.77 5 4.35 
5 – 10 8 0.55 3 7.45 5 5.45 
10 - 25 4 0.58 3 3.42 1 5.17 

> 25 10 5.8 10 4.2 0 1.7 
total 100 8.05 17 91.95 83 2.11 

Chi -square = 27.25           p =<.0001 

 

Fig. (1) ROC curve for PIM 3 
score 

Fig. (2) ROC curve for PRISM 
III score 
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     As regard PRISM III score we 
stratified the expected mortality 
into 5 intervals according to 
severity (<3, 3–5, 5–10, 10–25 
and >25) and calculated the 
number of survivors and non-
survivors compared to the 

expected mortality in each score 
group. 
     As regard Goodness-of-Fit for 
PRISM III score X2 was 27.25 
and P value was <0.0001. The 
standardized mortality ratio 
(SMR) that equals observed to 
expect mortality was 2.11. 

Table (9) Hosmer-Lemeshow Goodness-of-Fit for PIM 3 Score* 

PIM 3 
Score 

Expected 
mortality % 

Total 
(n) 

Expected 
mortality 

Observed 
mortality 

Expected 
survival 

Observed 
survival 

SMR 

< 3 58 0.9 1 57.1 57 1.11 
3 - 5 21 0.76 2 20.24 18 2.63 

5 – 15 9 0.86 4 8.14 5 4.65 
>15 12 4.42 10 7.58 2 2.26 
total 100 6.94 17 93.06 83 2.44 

Chi-square = 20.54         p = 0.0001 

 
     As regard PIM 3 score we 
stratified the expected mortality 
into 4 intervals according to 
severity (<3, 3–5, 5–15 and >15) 
and calculated the number of 
survivors and non-survivors 
compared to the expected the 
mortality in each score group. 

     As regard Goodness-of-Fit for 
PIM 3 score X2 was 20.54 and P 
value was 0.0001. The 
standardized mortality ratio 
(SMR) that equals observed to 
expected mortality was 2.44. 
*(Hosmer et al., 2013).

Table (10) PRISM III and PIM 3 Score Expected Mortality Median 
among Survivors and Non-survivors 

 Outcome Expected mortality 
IQR score 

Expected mortality 
Median score  

PRISM 
III 

Non-survivors 10.0-52.0 37.9 
Survivors 0.8-2.2 1.2

PIM3 Non-survivors 10.0-38.2 22.6 
Survivors 1.5-3.1 2.1

 
     As regard PRISM III score 
the median were 1.2 among 
survivors and 37.9 among non-

survivors. As regard PIM 3 score 
the median were 2.1 among 
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survivor and 22.9 among non- survivor.  

 Table (11) Diagnostic Tests for PRISM III and PIM 3 Scores 

 Cut-off 
value 

sensitivity specificity PPV NPP Accuracy 

PRISM III 
score 

<0.001 94.12% 95.18% 80.00% 98.75% 95.00% 

PIM 3 score <0.001 82.35% 97.56% 87.50% 96.39% 95.00% 

 
     Sensitivity for PRISM III 
(94.12%) and for PIM 3 
(82.35%), specificity for PRISM 
III (95.18%) and for PIM 3 
(97.56%), positive predicted 
values for PRISM III (80.00%) 

and for PIM 3 (87.50%), 
negative predicted values for 
PRISM III (98.75%) and for PIM 
3 (96.39%) and the accuracy of 
both PRISM III and PIM3 scores 
was (95.00%). 

 

DISCUSSION 

     In our study the median age of 
the studied patients was 8 months 
and 58 subjects (58.00% of the 
sample) were males. The most 
frequently affected system was the 
respiratory system (32.0%). on the 
other hand the least affected 
system was the CNS (4.0%). The 
second reasons for ICU admission 
(24%) were severe sepsis, septic 
shock and multi organ dysfunction 
syndrome (MODS). The median 
length of hospital stay was 7 days. 

     Several studies conducted in 
the 1980s and 1990s reported 
mortality rates around 50% in 
children with septic shock. Other 
investigations reported mortality 
rates of 20–30% (Pollack, 1985). 

     Our study showed a mortality 
of 17% that is higher as compared 

to many studies from developed 
countries. Choi et al.2005, found 
a low mortality of 2.6%. They 
gave explanation for this as sepsis 
was significantly under-
represented in their study 
population (2.3%) compared with 
other reports (30%-41%) (Bilan et 
al., 2009). 

     Validation and performance of 
the scoring system was tested by 
assessing calibration and 
discrimination. Calibration is the 
ability to provide a risk estimate 
corresponding to the observed 
mortality. In another words 
calibration refers to the level of 
agreement between individual 
probabilities and actual outcomes. 
It was assessed by the Hosmer-
Lemeshow, Goodness-of-Fit testes 
and calibration curves. 
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     Discrimination refers to the 
ability of the test to calculate a 
higher mortality probability 
among non-survivors than 
survivors across the whole group, 
with acceptable discrimination 
represented by an area under the 
ROC curve of 0.70–0.79, and 
good discrimination by an area 
≥0.80 and excellent by an AUC 
⩾0.9 (Tibby et al., 2002). 

     In our study the discriminatory 
performance of the models, 
measured by the area under the 
ROC curve, was 0.987 for PRISM 
III (CI 95%, 0.968-1.000) and 
0.973 (CI 95%, 0.877-0.998) for 
PIM3. Findings were shown to 
have an excellent discriminatory 
performance between survivors 
and non-survivors. 

     In the study done by Pollack et 
al., 2015, about PIM 3 the area 
under the ROC curve for the 
development and validation sets 
was 0.88 ± 0.013 and 0.90 ± 
0.018. 

     In Brazilian study conducted 
by Martha et al., 2005, showed 
that the discriminatory 
performance of the models, 
measured by area under the ROC 
curve, resulted in an area of 0.870 
(0.810-0.930) for the PRISM III 
and 0.845 (0.769-0.920) for the 
PIM 3. 

     An Indian study conducted by 
Varma et al., 2017, showed that 
the overall performance of the 
PRISM III score was good with 
AUC of 0.86 (good 
discrimination) and reasonable 
agreement between observed and 
expected mortality. 

     In previous validation studies, 
the area under the ROC curve (c-
index) for PIM 3 and PRIM III 
were acceptable, but the values 
varied between 0.74 and 0.92 The 
c-indices in those studies were 
lower than the value reported in 
our study, which means that study 
index had better discriminatory 
power. The variation may be 
explained by regional differences 
in study populations (Straney et 
al., 2013). 

     As regard PRISM III score at 
the cut-off point of 5.85, there was 
some similarity in both predicted 
and observed morality. In our 
study it predicted 8 patients to die 
and the observed mortality was 17. 
As regard PIM 3 score at the cut-
off point of 9.10, there was also 
some similarity in both predicted 
and observed morality. In our 
study it predicted 7 patients to die 
and the observed mortality was 17. 

     With increases in PRISM III 
and PIM 3 scores, there were 
increases in the percentage of 
mortality, as PRISM III median 
scores were 37.9 among non-
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survivors and 1.2 among 
Survivors and PIM 3 median 
scores were 22.6 among non-
survivors and 20.1 among 
Survivors.  

     Calibration evaluates how well 
the model classifies patients into 
low, medium and high risk 
categories. In another words, 
calibration refers to the level of 
agreement between individual 
probabilities and actual outcomes. 
It is the ability to provide a risk 
estimate corresponding to the 
observed mortality which is 
evaluated by examining the 
Hosmer–Lemeshow Goodness-of-
Fit. The acceptable calibration is 
evidenced by a p value <0.001. 
The results are also presented as 
observed to expected mortality 
ratios within the standard risk 
categories. 

     To simplify this we categorized 
score mortality ratios into intervals 
provided that most of these 
intervals contain at least one 
expired patient. 

     The overall expected death rate 
was the sum of the probability of 
death for each admission, and the 
ratio of observed to expected 
death rates was known as the 
standardized mortality ratio 
(SMR). Values less than one 
imply good performance, and 
values greater than one imply poor 

performance (Rapoport et al., 
1994). 

     Jean-Pierre et al., 2015, sowed 
that the Hosmer-Lemeshow 
Goodness-of-Fit test showed a 
good calibration only for PRISM 
III (PRISM III: χ2= 3.820, p = 
0.282) and concluded that PRISM 
III had good discrimination and 
calibration in studying pediatric 
population that required intensive 
critical care (Jean-Pierre et al., 
2015). 

     In korea, Ok Jeong Lee et 
al.,2017, showed that  the 
calibration of PIM 3 was good, 
with a χ2 of 9.4 in the Goodness-
of-Fit test (P=0.313) as the 
observed mortality rate was 
8.47%, and the predicted mortality 
rate was 6.57% for patients aged < 
18 years. 

     In our study we found that χ2 
was 27.25 and p =<0.0001 for 
PRISM III and χ2 was 20.54 and p 
= 0.0001 for PIM 3. SMR for 
PRISM III was 2.11 and that for 
PIM 3 was 2.44 that mean poor 
calibration of both scores. 

     Poor calibration has been 
attributed to various factors like 
poor resources of medical system. 
This is more important in 
developing countries where 
resources are more limited. Other 
factors include different case mix, 
disease pattern and failure of the 
scoring system equation to model 
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the actual situation accurately 
(Leteurtre et al., 2004). 

     However, Diamond 1992, 
demonstrated that perfect 
calibration and perfect 
discrimination cannot coexist; a 
perfectly calibrated model is not 
perfectly discriminatory because it 
has an AUC of only 0.83 rather 
than 1 (Diamond et al., 1992). 

     Bhupal et al., 2014, concluded 
that PIM II and PRISM III under 
predicted mortality and also had 
poor calibration with good 
discrimination. Overall both 
scores exhibited good capacity to 
discriminate between survivors 
and non survivors and can be used 
as a tool with a comparable 
performance for prognostic 
evaluation (Bhupal et al., 2014). 

     Sensitivity (also called the true 
positive rate) measure the 
percentage of non-survivors who 
are expected to die by the scoring 
system for PRISM III was 94.12% 
and for PIM 3 was 82.35%. 

     Specificity (also called the true 
negative rate) measures the 
percentage of survivors who 
expected to survive by the scoring 
system for PRISM III was 95.18% 
and for PIM 3 was 97.56%. 

CONCLUSION 

• Both scores had excellent 
discrimination, especially 
PRISM III, and had good 

sensitivity and specificity but 
both had poor calibration. 
PRISM III was better than PIM 
3 because it was easy to collect 
and did not depend on the 
diagnosis. 

• Although we had poor 
calibration, when the results 
were taken as whole, both 
scores exhibited good capacity 
to discriminate between 
survivors and non-survivors and 
can be used as a tool with a 
comparable performance for 
prognostic evaluation of 
pediatric patients admitted in a 
PICU setting. 

• Further studies are required to 
validate the PRISM III and PIM 
3 scores to our environment. 
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  3اعتمادية كل من مقياس مخاطر الوفيات 
عايه في وحدة الر 3ومقياس مؤشر الوفيات 

  المركزه بمستشفي الحسين الجامعي
 ،أ.د وائل رفعت حبلص** ،أ.د احمد يوسف السواح*، أ.د مسلم محمد السيد ناصر*

  *احمد محمد محمود منصور 

  لطب, جامعة الأزهر, القاهره*قسم طب الأطفال, **قسم الباثولوجيا الاكلينيكيه , كلية ا

ــزه           ــه المركــ ــدات الرعايــ ــوير وحــ ــم تطــ ــره تــ ــود الاخيــ ــي العقــ فــ

ــا  ــال وممـ ــب الاطفـ ــك طـ ــي ذلـ ــا فـ ــب بمـ ــالات الطـ ــن مجـ ــر مـ ــي الكثيـ فـ

ــي  ــيه  فــ ــداف الرئيســ ــم الأهــ ــو أهــ ــات هــ ــل الوفيــ ــه ان تقليــ ــك فيــ لاشــ

ــه  ــك بالمراقبــ ــق ذلــ ــتم تحقيــ ــال ويــ ــزه للأطفــ ــة المركــ ــدات الرعايــ وحــ

طفــــــال ذوي الحــــــالات الحرجــــــه. تعتبرانظمــــــه مجمــــــوع التامــــــه للا

ــذ  ــويره منـ ــم تطـ ــرزه تـ ــاط المحـ ــدة  30النقـ ــيم شـ ــمح بتقيـ ــث يسـ ــا حيـ عامـ

  .المرض وتقدير الوفيات داخل المستشفي

  :3نظام مقياس مخاطر الوفيات في الأطفال 

ــن           ــه مــ ــق عينــ ــن طريــ ــويره  عــ ــم تطــ ــول  11165تــ ــه دخــ حالــ

طفــــال ويــــتم التقيــــيم مــــن وحــــده رعايــــه مركــــزه للا 32مرضــــي فــــي 

  :مدي وينقسم الي26متغيرات فسيولوجيه مقسمه الي  17خلال 

جهــــاز القلــــب والأوعيــــه الدمويــــه والجهــــاز العصــــبي والعلامــــات  •

  .قياسات  5الحيويه:  

  .قياسات  5نظام توازن الحمض والقاعده وغازات الدم:   •

  .قياسات  4تحاليل كيميائيه:  •
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  .قياسات  3تحاليل الدم:  •

  :3ظام مقياس مؤشر الوفيات في الأطفال ن 

 7حالـــــه دخـــــول فـــــي  5695اول نســـــخه تمـــــت عـــــن طريـــــق         

وحــــدات رعايــــه مركــــزة للأطفــــال وتــــم تطــــوير النســــخه الثانيــــه بــــين 

  .2012والنسخه الثالثه عام  1999,  1997عام 

مــــن المعلومــــات  3يــــتم حســــاب مؤشــــر الوفيــــات فــــي الأطفــــال          

ــا ــتم تجميعهـ ــي يـ ــع  التـ ــزه مـ ــه المركـ ــدة الرعايـ ــل وحـ ــول الطفـ ــت دخـ وقـ

الأخـــذ فـــي الاعتبـــار ان القـــيم التـــي يـــتم تســـجيلها تكـــون فـــي خـــلال 

ــيم  ــذه القـ ــزه وهـ ــه المركـ ــده الرعايـ ــي وحـ ــل الـ ــول الطفـ ــن وصـ ــاعه مـ سـ

ــبه  ــين ونســ ــؤ العــ ــه بؤبــ ــدم الانقباضــــي وحالــ ــغط الــ ــاس ضــ ــمل قيــ تشــ

ــود  ــرياني ووجــ ــجين الشــ ــغط الاوكســ ــي ضــ ــق الــ ــجين المستنشــ الاكســ

مضـــــيه او قلويـــــه بالـــــدم واســـــتخدام جهـــــاز التـــــنفس الصـــــناعي ح

ــات او  ــد العمليــ ــز بعــ ــه والحجــ ــده الرعايــ ــي وحــ ــر فــ ــه الحجــ واختياريــ

ــيطه  ــوره بســ ــي ذات خطــ ــه الــ ــخيص الحالــ ــيم تشــ ــراءات وتقســ اي اجــ

  .او متوسطه او عاليه

  :الهدف من الدراسه

ومقيــــاس مؤشــــر  3تحديــــد دقــــه كــــل مــــن مقيــــاس مخــــاطر الوفيــــات 

لتنبــــأ بالوفــــاه فــــي مرضــــي وحــــده العنايــــه المركــــزه فــــي ا 3الوفيــــات 

  .للأطفال بمستشفي الحسين الجامعي
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  :الوسائل والمرضي

ســــيتم ذلــــك فــــي وحــــده الرعايــــه المركــــزه للأطفــــال بمستشــــفي          

ــع  ــي تتســ ــامعي والتــ ــين الجــ ــتمل علــــي 9الحســ ــرير يشــ ــل ســ ــره كــ أســ

ــام متابعــــه الوظــــائف الحيويــــه وجهــــاز تــــنفس صــــناعي وســــرنجه  نظــ

ــ ــن الـــ ــه مـــ ــالات  4دفعوتتكون الرعايـــ ــاش الحـــ ــة لانعـــ ــرف غرفـــ غـــ

الحرجــــه وتحتــــوي بالاضــــافه لمــــا ســــبق علــــي  جهــــاز الصــــدمات 

الكهربائيــــه وجهــــاز اشــــعه اكــــس متحــــرك وجهــــاز موجــــات فــــوق 

صــــوتيه  وغرفــــة لعــــزل اي طفــــل اذا لــــزم الامــــر وغرفتــــان للحــــالات 

ســــنه  18المعتـــادة وتســـتقبل الرعايـــة الاطفـــال مـــن عمـــر شـــهر الـــي 

جميـــــع التخصصـــــات الطبيـــــة والجراحيـــــة ماعـــــدا مرضـــــي  فـــــي

  .السرطان

ســــيتم قبــــول كــــل اطفـــــال الرعايــــه المركــــزه فــــي الدراســـــه          

ماعـــدا الاطفـــال التـــي لـــم تســـتكمل بيانـــاتهم ومـــن قلـــت فتـــره اقامتـــه 

ــن  ــن  12عـ ــر مـ ــه اكثـ ــي الرعايـ ــل فـ ــول الطفـ ــاده دخـ ــم اعـ ــاعه واذا تـ سـ

  .مره تحتسب كل مره من جديد

يتم مقارنــــه كــــلا مــــن نظــــام مقيــــاس مخــــاطر الوفيــــات فــــي ســــ         

مــــن  3ونظــــام مقيــــاس مؤشــــر الوفيــــات فــــي الأطفــــال  3الأطفــــال 

ــد  ــازج للتاكـ ــايره النمـ ــيتم معـ ــاء وسـ ــات والاحيـ ــين الوفيـ ــز بـ ــث التمييـ حيـ

  .من ان نسبه احتملات النماذج مساويه لواقع الوفيات 

  :النتيجه

ــي           ــه علـــ ــت الدراســـ ــان م 100تمـــ ــه وكـــ ــر حالـــ ــط العمـــ توســـ

حالــــه يعتبــــر الجهــــاز التنفســــي  17شــــهور عــــدد الوفيــــات  8للحــــالات 
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% مــــن الحــــالات  32اكثــــر تــــاثر فــــي حــــالات الــــدخول حيــــث يمثــــل 

ــل  ــذي يمثـ ــم والـ ــه الجسـ ــدد لانظمـ ــاثر المتعـ ــالات التـ ــك حـ ــد ذلـ ــاتي بعـ تـ

  .السبب الاول للوفيات 

ــل           ــرزه محـــ ــاط المحـــ ــوع النقـــ ــه محجمـــ ــن انظمـــ ــل مـــ يعتبركـــ

ــه ــاء  الدراسـ ــين الاحيـ ــه بـ ــدا للتفرقـ ــرا جيـ ــع مؤشـ ــاط القطـ ــتنادا الـــي نقـ اسـ

ــاطر  ــاس مخـ ــام مقيـ ــع نظـ ــث توقـ ــه حيـ ــي الدراسـ ــي مرضـ ــوات فـ والامـ

ــال  ــي الأطفـ ــات فـ ــدد  3الوفيـ ــل  20عـ ــن اصـ ــاه مـ ــالات وفـ ــاه  17حـ وفـ

ــال  ــي الأطفـ ــات فـ ــر الوفيـ ــاس مؤشـ ــام مقيـ ــع ونظـ ــه  وتوقـ ــدد  3حقيقيـ عـ

ــل  17 ــن اصــ ــاه مــ ــالات وفــ ــه وبال 17حــ ــاه حقيقيــ ــايره وفــ ــبه للمعــ نســ

ــاه  ــبه الوفــ ــل ونســ ــه ككــ ــي المجموعــ ــه فــ ــاه المتوقعــ ــبه الوفــ ــي نســ وهــ

ــل  ــأ لكــ ــان التنبــ ــث كــ ــيء  حيــ ــض الشــ ــعيفه بعــ ــي ضــ ــه  فهعــ الحقيقيــ

  .منهما بنصف عدد الحالات 

  :الاستنتاج

ــال           ــي الأطفـ ــات فـ ــاطر الوفيـ ــاس مخـ ــام مقيـ ــن نظـ ــلا مـ ــر كـ يعتبـ

ــال  3 ــي الأطفـ ــات فـ ــر الوفيـ ــاس مؤشـ ــام مقيـ ــا مقيا 3ونظـ ــدا للتنبـ ــا جيـ سـ

بحــــالات الوفــــاه فــــي وحــــدات الرعايــــه المركــــزه للاطفــــال  ,وتبــــين ان 

ــا  ــل منهمــ ــايره كــ ــن معــ ــه ولكــ ــيه والنوعيــ ــد الحساســ ــا جيــ ــلا منهمــ كــ

ــع  ــع واقـ ــاه مـ ــالات الوفـ ــق احتمـ ــم تتوافـ ــث لـ ــيء حيـ ــض الشـ ــعيفه بعـ ضـ

ــام  ــوذجي نظـ ــن نمـ ــل مـ ــايره لكـ ــعف المعـ ــن ضـ ــالرغم مـ ــن بـ ــاه ولكـ الوفـ

ــي ــات فــ ــاطر الوفيــ ــاس مخــ ــال  مقيــ ــر  3الأطفــ ــاس مؤشــ ــام مقيــ ونظــ

ــال  ــات فــــي الأطفــ ــن لكــــلا  3الوفيــ ــل  يمكــ ــه ككــ ــد النتيجــ ــدما تؤخــ عنــ

ــزه  ــه المركــ ــده العنايــ ــي وحــ ــي مرضــ ــات فــ ــأ بالوفيــ ــوذجين التنبــ المنمــ

  .للأطفال ويتم الاعتماد عليهم لتقييم الحالات 
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ــال           ــي الأطفــ ــات فــ ــاطر الوفيــ ــاس مخــ ــام مقيــ ــن  3نظــ ــهل مــ اســ

ــر ال ــاس مؤشـ ــام مقيـ ــال نظـ ــي الأطفـ ــات فـ ــهل  3وفيـ ــه سـ ــث انـ ــن حيـ مـ

التجميـــــع ولا يعتمـــــد علـــــي التشـــــخيص ونوصـــــي بدراســـــات اخـــــري 

ــاص  ــيط الخـ ــي المحـ ــا فـ ــريان مفعولهمـ ــن سـ ــد مـ ــارين للتاكـ ــي المعيـ علـ

  بنا.

 


