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T
he intensive care unit is an expensive
treatment facility where critical patients
with high mortality rates are treated.1

Estimation of disease severity and pro-
bability of death are important elements in determin-
ing the prognosis of patients in PICU.2 Such prognos-
tic predictors need to be informed to the parents
clearly to explain the objectives of treatment and to
involve them in decision making process.2-5 Imper-
fections in informing prognosis will lead to inconve-
nience and uncomfortable situations for the patient’s
family.2

A more accurate prognostic assessment can lead
to more appropriate monitoring, management, and
family counseling. An objective and rational method
to determine and estimate the severity of illness is by
using a probability model which can predict mortality
risks. For this reason, a scoring system is necessary to
be developed. Currently, scoring systems have been

ABSTRACT

Background Prediction of outcome of  patients admitted to pediat-
ric intensive care unit (PICU) requires an objective tool for measure-
ment. It is important to provide information for the patient’s family
and to explain the objectives of intensive care.
Objective To evaluate whether the Pediatric Logistic Organ Dys-
function (PELOD) scoring system can be used to determine the prog-
nosis of patients treated in PICU.
Methods A longitudinal-observational study on patients treated in
the PICU of Hasan Sadikin General Hospital was conducted in No-
vember 2004-December 2004. The PELOD scoring system was
applied to all subjects within the first 24 hours of PICU admission.
The scoring system consists of physical and laboratory variables of
6 organs, namely neurological, cardiovascular, renal, respiratory,
hematological, and hepatic systems. The sum of scores were ana-
lyzed by logistic regression method to calculate the probability of
death. The subjects were monitored until they passed away or were
discharged from PICU.
Results There were 32 subjects who met the inclusion criteria. The
mean (SD) of PELOD scores in survivors was 13.5 (8.5) and in non
survivors was 22.2 (10.1) (ZM-W=-2.507;P=0.012), while the mean
of PELOD scores in survivors of PELOD scores validation study
was 31.0, and in non survivors was 9.4. The increase of PELOD
scores correlated with the increase in the probability of death
(P=0.038), and a linear regression chart showed a positive correla-
tion (R2=0.93). PELOD scores at a 50% probability of death was 20,
while the mean PELOD scores validation study was 26. Based on
the probability of death of P<0.5, the death prediction and observed
death had a sensitivity of 54.5% and a specificity of 80.9%. Among
patients with high PELOD scores (>20) and those with low PELOD
scores (<20), the number of patients who survived with extended
length of stay in PICU, were not significantly different (P=0.15).
Conclusions PELOD scoring system can be used to determine the
patient’s probability of death in PICU, but can not be used to predict
the length of stay in PICU [Pediatr Indones 2006;46:1-6].
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determine the prognosis of patients treated in the
PICU, Hasan Sadikin Hospital, Bandung.

Methods

A longitudinal observational study was conducted on
patients treated in PICU at Hasan Sadikin Hospital,
Bandung during November 2004-December 2004.
The exclusion criteria were patients who, for any
reason, did not undergo sufficient diagnostic
laboratory tests in accordance with PELOD scoring
procedures, and those who were discharged from PICU
by request. The parents signed written informed
consent prior to the study.

The PELOD scoring system consisted of physi-
cal and laboratory variables representing 6 organs,
namely neurological, cardiovascular, renal, respiratory,
hematological, and hepatic systems (Table 1). In all
subjects, the PELOD scores were determined during
the first 24 hours of admission in PICU. The scores

developed to estimate the probability of hospital mor-
tality for intensive care unit (ICU) patients.6,7 These
scoring systems, which can predict mortality or mul-
tiple organ dysfunction syndrome (MODS) outcomes,
are available for both adults and children. Three
MODS scores have been validated for adult pa-
tients,8,9 but only one MODS score for children, i.e,
the pediatric logistic organ dysfunction (PELOD) scor-
ing system.9

Recently, there is a tendency of increasing mal-
practice indictment toward physicians, especially those
related to the deceased or permanently disabled pa-
tients. This may be due to inadequate information
given by the physician on the severity of the disease
and the alternative therapy comprehended by the
families or parents.10 Considering that PICU patients
usually have critical illness with high mortality risks,
it is necessary to estimate the severity of the disease
and the probability of death.

The objective of this study was to evaluate
whether the PELOD scoring system can be utilized to

Organ dysfunction and variable

Neurological
Glasgow coma score

Pupillary reactions

Cardiovascular
Heart rate (beats/min)

<12 years
>12 years

Systolic blood pressure by age (mmHg)
<1 month
1 month–1 year
1–12 years
>12 years

Renal
Creatinine by age (umol/l)

<7 days
7 days-1 year
1-12 years
>12 years

Respiratory
PaO2 (kPa)/FiO2 ratio

PaCO2 (kPa)
Mechanical ventilation

Hematological
White blood cell count (x 109/l)

Platelets (x 109/l)
Hepatic

Aspartate transaminase (IU/l)

Prothrombin time (or INR)

1

12-15
and
Both

reactive

<195
<150
and

>65
>75
>85
>95

<140
<55

<100
<140

>9.3
and

<11.7
No

ventilation

>4.5
and
>35

<950
and
>60

(<1.40)

2

7-11

NA

NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

NA

NA
Ventilation

1.5-4.4
or

<35

>950
or

<60
(>1.40)

10

4-6
or

Both fixed

>195
>150

or

35-65
35-75
45-85
55-95

>140
> 55
>100
>140

<9.3
or

>11.7
NA

<1.5

NA

NA

NA

20

3

NA

NA
NA

<35
<35
<45
<55

NA
NA
NA
NA

NA

NA
NA

NA

NA

NA

NA

Scoring system

TABLE  1. PELOD SCORING SYSTEM
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for each variable accounted was the highest points.
For example, a boy with a heart rate of 200 beats/
minute (10 points), his systolic blood pressure is 30
mmHg (20 points), his score for the cardiovascular
variable was 20 points. The sum of the 6 score vari-
ables was then defined as the PELOD score, by which
the probability of a patient’s death was calculated by
a logistic regression method. Patients were then moni-
tored until they were discharged from PICU or de-
ceased.

Ethical approval for this study was obtained from
the Medical Ethics Committee at Medical School,
Padjajaran University, Hasan Sadikin Hospital. Data
were analysed by SPSS version 10.0. To assess the cor-
relation between PELOD scores and mortality, we used
Z Mann-Whitney test and linear regression. To find
the correlation between PELOD score with probabil-
ity of death, we used logistic regression. To assess cor-
relation and accurateness between the probability of
death accounted based on PELOD scores and observed
mortality which occured, we used linear regression
analysis and sensitivity and specificity tests. For corre-
lation between mortality and the length of stay in PICU,
we used survival analysis with Kaplan-Meier method.

Results

There were 32 subjects (20 males and 12 females)
recruited in this study, aged between 2-156 months
(mean 40.3). Eleven out of them died. The lengths of
stay in PICU were between 10-465 hours (mean
148.6). Three patients were surgical cases. Twenty out
of 32 patients were in mechanical ventilators.

The observed PELOD scores ranged between 1-
42 (mean of 12.5 and variance of 9.8). Distribution
of PELOD scores among survivors and non-survivors
are shown on Table 2.

The mean (SD) of PELOD scores among survi-
vors was 13.5(8.5), while this value among non-survi-
vors was 22.2(10.1). By Z Mann-Whitney test, it was
found that PELOD scores of non-survivors was signifi-
cantly higher than those of survivors (ZM-W =-2.507
and P=0.012).

Correlation between PELOD scores and out-
come described by mortality proportion, which oc-
curred in PICU can be seen in Figure 1.

Based on statistical calculation by logistic re-

gression analysis with death as a dependent variable
and PELOD scores as an independent variable, we
found that there was a constancy of (b0)=-2.038 and
logistic regression coefficient of PELOD scores of
(b1)=0.104; then an equation was built as follows
Y=-2.038+0.104 x PELOD scores, Y as probability
of death.

From the above equation, probability of death
(P) of various PELOD scores could be calculated by
applying formula:

                        1
P = —————————
        1 + exp –(a+bx)

In turn, a chart shown in Figure 2 could be drawn.
Figure 2 shows the significant correlation be-

FIGURE 1. CORRELATION BETWEEN PELOD SCORES AND

MORTALITY
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1
2

10
11
12
13
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31
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Frequency

3
7
1
2
6
2
1
2
5
1
1
1

32

Survivors

3
6
1
2
3
1
1
2
-
1
1
-

21

Non-
Survivors

-
1
-
-
3
1
-
-
5
-
-
1

11

TABLE  2. DISTRIBUTION OF PELOD SCORES AMONG

SURVIVORS AND NON-SURVIVORS

Pelod scores
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tween PELOD scores and probability of death
(P=0.038). The PELOD scores of 20 correlated with
a 50% probability of death.

When the probability of death by equation was
related with the observed mortality which occurred
in PICU, the results are seen on Table 3 and Figure 3
would be obtained.

To obtain preciseness between the probability of
death and the occurrence of mortality, sensitivity and
specificity test was taken, positive predictive value (PPV),
negative predictive value (NPV), and likelihood ratio
for a positive test result (LR+) had a different probabil-
ity of death point of intersections, as seen on Table 4.

Figure 4 shows that at a high PELOD scores
(>20), the more extended the length of stay in PICU,
the less the number of survivors were. Yet, the corre-
lation between PELOD scores and length of stay in
PICU was insignificant (P=0.15).

Discussion

From this study, it was obtained that the mean of
PELOD scores was 12.4. Mean (SD) of PELOD
scores of survivors was 13.5(8.5), which was
significantly higher than those of non-survivors,
22.2(10.1) (Z

M-W
=-2.507; P=0.012). The validation

study of PELOD scores found that the mean PELOD
scores of non-survivors was 31.0 and those of
survivors was 9.4 (P=0.0001).9

The higher the PELOD scores, the higher the
mortality proportion would be. This was described by
the positive correlation value on the linear regression

TABLE  3. DISTRIBUTION OF PICU OUTCOMES BASED ON

PROBABILITY OF DEATH

Probability of death N Survivors Non-Survivors

0 – 0.20 10 9 1
0.21 – 0.40 12 8 4
0.41 – 0.60 9 4 5
0.61 – 0.80 0 0 0
0.81 – 1.00 1 0 1

32 21 11

        FIGURE 2. CORRELATION BETWEEN PELOD SCORES AND PROBABILITY OF DEATH
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chart with R2 =0.99. By statistical calculation of lo-
gistic regression, the equation of Y=-2.038+(0.104x
PELOD scores) was obtained with Y as probability of
death. Based on the equation, PELOD scores at a 50%
probability of death was 20. It was lower than the rate
obtained by Leteurtre et al,9 which was 26.

The occurrence of mortality proportion was
in accordance with the probability of death calcu-
lated based on PELOD scores. It was shown by posi-
tive correlation with R2=0.93 of linear regression
chart.

The different results of this study might be caused
by the different population of patients in various PICU
and the utilization frequency of facilities.11

The mean age of patients treated in PICU in
Leteurtre et al’s study was 24 months (range 5-90
months),9 which was younger than that found in our
study [40 months (ranged 2 to 156 months)].

PELOD scores of patients in this study
(mean=12.5, range 1-42) was slightly higher than
that of Leteurtre et al9(mean=10.8, range=0-71).
Patients with higher PELOD scores posed higher
mortality risk.

In this study, the respiratory and cardiovas-

cular emergencies ranked at first and second place.
The number of mechanically ventilated patients
were 21 out of 32. This differs from Leteurtre et

al,9 where neurological and cardiovascular emer-
gencies ranked at the first and second place, with
51% of patients using mechanical ventilation de-
vices.

Nearly all patients treated in PICU in this study
had medical emergency; only 3 of 32 patients were
surgical patients. In Leteurtre et al,9 as many as 49%
of patients were surgical patients.

PICU at Hasan Sadikin Hospital consisted of 4
beds equipped with mechanical ventilation and moni-
toring devices. PICU facilities at validation test of
PELOD scores, was not taken into account, there-
fore the difference cannot be determined. Yet, in gen-
eral, PICU facilities in developed countries are better
equipped than those of developing countries. They
are better in technology and human resources as well.
The differences are found in the skills of the physi-
cians and nurses; patient:nurse ratio affects the qua-
lity of patient treatment in PICU.12

To obtain the smallest result of false positive, high
specificity is required. Hence, it can be assumed that,

FIGURE 4. CORRELATION BETWEEN SURVIVORS WITH HIGH AND LOW PELOD SCORES

WITH LENGTH OF STAY IN PICU
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patients with high PELOD scores are those who are se-
verely ill with a high probability of death. Table 4 shows
that the sensitivity and specificity rates are different at
different points of probability of death points. The high-
est specificity was found at mortality point of intersec-
tion with probability of death of <50% and <40%. Given
that the likelihood ratio at probability of death of P<0.5
as high as 2.4, and at probability of death of P<0.3 was
2.1, it can be assumed that probability of death of P<0.5
and P<0.3 give a moderate diagnostic test.

The limitation to this study was that PELOD
scores usage did not consider other aspects that might
affect mortality, such as nutritional status, immuno-
deficiency, post surgery, length of illness, and previ-
ous treatment.

In this study it was found that nutritional status of
6 out of 11 non-survivors and 3 out of 21 survivors, were
categorized as protein energy malnutrition grades II and
III. Five out of 6 non-survivors with poor nutritional sta-
tus posed less than 50% probability of death. It seems to
be important to take nutritional status into account.

Among patients with high PELOD scores (>20),
the numbers of survivors left were lessen by the ex-
tended length of stay in PICU. Yet, it was not signifi-
cantly different (P=0.15), between survivors at high
and low PELOD scores, related to the length of stay in
PICU. It was because patients with high PELOD scores
died after a short time period of treatment in PICU or
survived but were treated for quite long in PICU.

As a conclusion, PELOD scoring system is reli-
able to determine the probability of death in PICU,
but other aspects, such as nutritional status, immu-
nodeficiency, post surgery, length of illness, and pre-
vious treatment that might affect mortality should be
well considered.  PELOD scoring system was not used

to estimate the length of stay in PICU.  Further stud-
ies on the use of PELOD scoring system on patients
prior to admission in PICU will be required to assist
physicians in delivering thorough information to pa-
tients’ family before starting PICU treatment.
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TABLE  4. PRECISENESS BETWEEN PROBABILITY OF DEATH AND

THE OCCURRED RESULT IN PICU

Probability of Sensitivity Specificity PPV NPV
death (%)  (%) (%) (%) LR +

P<0,5 54.5 80.9 60.0 77.3 2.4
P<0,4 54.5 80.9 60.0 77.3 2.4
P<0,3 90.9 57.1 52.6 92.3 2.1
P<0,2 90.9 42.8 45.5 90.0 1.6

Notes: PPV = positive predictive value
NPV= negative predictive value
LR+ = likelihood ratio for a positive test result




