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Introduction: Pediatric intensive care units (PICU) are an indispensable component of a successful health care establishment. They play a
crucial part in reducing morbidity and mortality in the adolescent group. Several models and scores have been tried for internal auditing and in
detecting the case fatality rate of a patient admitted in PICU and NICU. This helps the clinician in triaging patient care as and when required.
The PRISM III score is widely used in PICU and NICU for the same. To evaluate the validity of the PRISM III score in predicting mortality in
children admitted to PICU and NICU in a tertiary care hospital and to predict the probability of death of various PRISM III scores. Subjects and
Methods: 260 patients admitted to PICU and NICU were included in the study after obtaining informed consent from parents/guardians. Each
patient was evaluated for the parameters in the PRISM III score and blood was drawn to send for investigations and results were entered in the
proforma and were evaluated. Results: There was an increase in mortality rate with raise in PRISM III score. PRISM III offered a fair predictive
power with the area under the curve 0.7 with 95% C.I. Out of 260 patients included in the study 24(9.2%) were dead. Variables like systolic BP,
abnormal mental status, pupillary reflex, acidosis, and low platelet counts were significantly associated with a higher mortality rate. Conclusion:
Evaluation of mortality and outcome of a patient admitted in PICU in a tertiary care hospital is best predicted by PRISM III score.
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Introduction Mortality (PRISM III) Score has been developed to enable
the physician to determine the possible outcome and risk of
death of the patients on intensive care management. [*! It helps
in forming the selection criteria for patients who might need
such management and also improve the judgment skills of the
caregiver in NICU and PICU.") Determining the mortality
in children admitted to PICU and NICU at the tertiary care
hospitals under Indian circumstances is the main motive of this

study.

Each year about 27 million children are born in India. Around
10% do not survive till the age of Syrs. India is contributing to
25% of over 5.9 million under 5 deaths occurring worldwide
every year. [!] The overall mortality in the PICU is estimated
at approximately 3%.!2] Over the past three decades with
rapid growth in the management of critically ill patients and
the latest advances in the medical field, there is a need for
predicting the risk of mortality in patients admitted to PICU
and also to analyze the outcome of these patients. This has

Subjects and Methods
become a demanding job for the current day resuscitator. ]

The demand for highly developed apparatus and modest
treatment of critically ill patients is already well established.
Likelihood models that estimate the risk of mortality provide
a fairly reasonable and ideal way to evaluate the severity of
sickness in patients admitted to PICU. The Pediatric Risk of

The Aims and objectives of this study are to evaluate the
accuracy of the PRISM III score in predicting mortality in
children admitted to PICU and NICU in a tertiary care hospital
and to determine the prediction of the probability of death
of various PRISM III scores. This was a prospective study
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conducted for a period of 18 months (1°¢ December 2017
to 30" May 2019) in a tertiary care Hospital. All patients
admitted to NICU and PICU were involved after obtaining
written informed consent. Children who got discharged from
PICU within 24 hours of admission, those with congenital
malformations and those who succumbed to death within 8
hours of admission were excluded from the study. Neonates
admitted in NICU and those from 1 month to 18 years
of age admitted to the pediatric intensive care unit were
enrolled in the study within 24 hours of admission. The
questionnaire captured the demographic data, the primary
system affected by the disease among other parameters.
Data were collected and entered in Microsoft XL sheet,
later analyzed using statistical SPSS 20 software, appropriate
statistical tests were applied and data were analyzed. Based on
the age and magnitude of the disease, the PRISM III score has
14 physiological and 34 laboratory parameters. These include
serum levels of potassium, calcium and bilirubin, respiratory
rate and heart rate, systolic and diastolic blood pressure, mental
status of the patient assessed by Glasgow coma scale, serum
bicarbonate deficit, blood glucose levels, prothrombin and
partial thromboplastin time and partial pressure of oxygen and
carbon dioxide.

Resuits

Out of 260 patients, 35% were neonates, 23% were infants,
34% were children and 8% were adolescents [Graph No 1].
166 were males and 94 were females.
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Graph 1: Pie Diagram Showing Age-Wise Distribution

Out of 260 patients, 40% of cases had Respiratory involve-
ment, 37% had central nervous involvement, 3% had cardio-
vascular involvement, 1% had renal involvement and 19%
had other involvement including infectious diseases and sepsis
[Graph No 2].

In this study, 0 and 33 was the minimum and maximum PRISM
score obtained respectively. The mean, median and mode were
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Graph 2: Pie diagram showing system affected

10.36, 9 and 3 respectively. Maximum cases had a score
between 3 and 5 [Graph No 3].
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Graph 3: Bar diagram showing the distribution of the
PRISM III score

In the present study, at score 0-5, there was no mortality, at
score 6-10 mortality rate was 2%, at score 11-15 mortality rate
was 5.4%, at score 16 -20 mortality rate was22.6% at score
>20 mortality rate was 43.8%. This study shows an increase in
the risk of mortality found to be increasing with the increase
in scores. This study analysis shows a statistically significant
association of prism score with risk of mortality [Table No 1].

The accuracy of any scoring model is best assessed by the area
under the curve (ROC curve). The test is more precise if the
ROC curve is close to 1. In our study, the ROC is 0.7 indicating
the test to be a good tool in assessing mortality [Graph No 4].

Out of 260 patients, 94 patients had CNS involvement and
6.7% of patients were dead, 107 patients had RS involvement
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Table 1: Nature of Outcome at Different PRISM III SCORES

PRISM III Nature of outcome Total
Alive Dead
0-5 111(100%) 0(0%) 111(100%)
6-10 48(98%) 1(2%) 49(100%)
11-15 35(94.6%) 2(5.4%) 37(100%)
16-20 24(77.4%) 7(22.6%) 31(100%)
More than 18(56.2%) 14(43.8%) 32(100%)
20
Total 236(90.8%)  24(9.2%) 260(100%)
o ROC Curve
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Graph 4: Showing ROC Curve

and 9.4% were dead and 48 had other causes like infectious
diseases, sepsis, DKA and 6.25% were dead. There was no
statistical significance. Graph No 5 shows the system involved
and the nature of the outcome.

Out of 260 cases, 41 cases had low systolic BP. Children with
shock were analyzed with those who did not present with shock

and showed significant association with mortality [Table No
2].

Table 2: Nature of outcome and Systolic BP

SBP Score  Nature of outcome Total
Alive Dead

0 203(92%) 16(8%) 219(100%)

3 25(86.2%) 4(13.8%) 29(100%)

7 8(66.7%) 4(33.4%) 12(100%)

Total 236(90.8%)  24(9.2%) 260(100%)

Chi-Square value 10.009.P value 0.007 (significant).
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Graph 5: Bar diagram showing Nature of outcome and
System Involved Components of prism III score & nature
of the outcome

Parameters like abnormal papillary reflex, altered GCS, acido-
sis, platelet count showed statistically significant association
with mortality when analyzed with those with normal values.

Components of Prism III score like abnormal heart rate,
temperature, total CO2, ph, serum glucose, PaO2, PaCO?2,
serum potassium, serum creatinine, blood urea nitrogen, WBC
count and PT/aPTT levels when compared with their normal
counterparts failed to show any statistical significance.

The goodness of the predictive model

The Hosmer and Lemeshow fitness of good test provided a
fairly better evaluation of PRISM III SCORE. [Table No 3]

Discussion

Audits in ICU and utilization of models for scoring have
not been extensively described in our country. With the
improvement in intensive care facilities and the high cost
associated with intensive care, there should be rational use
of resources and for identifying sick patients there should be
a scoring system that was addressed by few studies in our
country. In our study out of 260 patients, 166(63.85%) were
males and 94(36.15%) are females. Death was observed in
24(9.2%) patients, 8 are females (33.3%) and 16 are females
(66.7%). At our center, we found that mortality is 9.2% which
was comparatively less than the study conducted in India by
Varma A et al (14.8%). [®] Bhatia et al had a mortality rate of
24.7% which is more than studies conducted in the western
countries. [']

In our study, the performance of PRISM III score showed a
fair prediction of mortality with the receiver operating curve
analysis showing 0.7 (70% correct prediction) areas under
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Table 3: Showing Goodness of the Predictive Model. Hosmer-Lemeshow Test

PRISMIII ALIVE DEAD TOTAL
Observed Expected Observed Expected
0-5 111 110.550 0 0.450 111
6-10 48 48.247 1 0.753 49
11-15 35 34915 2 2.085 37
15-20 24 25.229 7 5.771 31
>20 18 17.059 14 14.941 32
TOTAL 236 236 24 24 260
Table 4: Showing Comparison of Various Studies
Study Age group Mortality (%) Area under Variables with significances
ROC curve
Present study Newborn to ado- 9.2% 0.7 systolic blood pressure, pupillary reflex,
lescent mental status (GCS), Acidic pH, abnor-
mal platelet counts
Verma et al, [ Newborn to ado- 14.8% 0.86 systolic blood pressure, pupillary reflex,
lescent mental status (GCS), Acidic pH, | Total
CO,, BUN, aPTT, platelet counts
Bhatia et al, "] Newborn to ado- 24.7% 0.89 systolic blood pressure, pupillary reflex,
lescent mental status (GCS), Acidic pH
Khilani et al, [13] Above 1 month to  6.7% 0.9 _
adolescent
Choi et al, 4] New born to ado- 2.6% 0.912 _
lescent
Bilan et al, [”] New born to ado-  9.05% 0.898 5
lescent
Ponce AL et AL["'l 1 monthtoadoles- 24.7% _ pupillary reflex, Acidic pH, BUN, WBC
cent
Pollack et al Multi- Newborn to ado- 2.2- 16.4% 0.947 Systolic blood pressure, pupillary reflexes
center study, [’ lescent and altered mental status (GCS)
Brady AR et alMul- Infant to adoles- 9.2% _ _
ticenter study, [®] cent
Gemke et al, [¥] Infant to adoles- 6.6% 0.78 _
cent
Slater A et al Multi- Newborn to ado- 0.93 .
center study, ['7] lescent
Tan GH et al, ['2] New born to ado- 4.5%

lescent
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the curve with a 95% confidence interval which is similar
to the study conducted by Gemke et al,!®! where the area
under ROC curve is 0.78. In a study conducted by Pollack
et al,’®) for designing PRISM III score area ROC curve is
0.947. In our study, the PRISM I1I score showed an increase in
mortality which was proved in many other studies. An increase
in PRISM III score in different organ systems is associated
with an increase in mortality. This was also shown in a study
conducted by Fargason et al where PRISM score was used to
assess patients with renal failure, but based on the prediction
of poor outcome a decision of withholding dialysis cannot be
made. "% In our study patient with a PRISM III score of 31
survived so we could not stop life-supporting measures with
high scores. In this study among different variables minimum
systolic blood pressure, abnormal pupillary reflex, abnormal
mental status (GCS< 8), acidic pH, abnormal platelet counts
had a statistically significant association with mortality. In
a study conducted by Pollack et al which is a multicentric
study for designing of PRISM III score, there was a notable
interrelation with mortality among minimum systolic blood
pressure, abnormal pupillary reflex, abnormal mental status
(GCS<8). In a study conducted by Ponce AL et al, abnormal
pupillary reflex, Acidic pH, abnormal BUN, abnormal WBC
counts were significantly associated with mortality.!'!! In a
study conducted by Tan GH et al minimum systolic blood
pressure, abnormal pupillary reflex, abnormal mental status
(GCS< 8) were significantly associated with mortality. [?]

Conclusion

This study concludes that the evaluation of mortality and
outcome of a patient admitted in PICU in a tertiary care
hospital is best predicted by PRISM III score. The application
of scoring systems in PICU and NICU helps in auditing and
also in explaining the prognosis of the child to the parents.
Scoring systems with lesser laboratory parameters are needed
in our country without compromising on predictability.
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