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Qualified care for critically ill One of the main consumers of
children? hospital budgets!

Assess services quality and
resources gestion;

Stratification of disease severity?

Probabilistic prediction models
of individual risk of death?
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RESEARCH QUESTION

Are PRISM, PRISM Ill, PIM and PIM-2
scoring systems reliable in death

prediction at Portuguese PICU’s?

PRISM - Pediatric Risk of Mortality; PIM — Pediatric Index of Mortality
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» Assessment to Pediatric Risk of Mortality (PRISM, PRISM IlI) and Pediatric
Index of Mortality (PIM and PIM2) systems for use in comparing the risk-

adjusted mortality of children after admission for pediatric intensive care in
Portugal;

PRISM - Pediatric Risk of Mortality; PIM — Pediatric Index of Mortality
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» Validation of PRISM, PRISM llI, PIM and PIM-2 prognostic scores.

Comparison of their performance at a general Portuguese Pediatric Intensive Care
Units;

PRISM - Pediatric Risk of Mortality; PIM — Pediatric Index of Mortality
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» Statistical evaluation of PRISM, PRISM lll, PIM and PIM-2 scoring systems’
discrimination, calibration and predictive degree at Portuguese PICU’s;

PRISM - Pediatric Risk of Mortality; PIM — Pediatric Index of Mortality
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CO NCEPTUALIZATION e acuoaocos e

4

Reliability

» The extent to which an experiment, test, or measuring procedure yields the

same results on repeated trials.3

Validation

An integrated evaluative judgment of the degree to which empirical evidence

and theoretical rationales support the adequacy and appropriateness of

inferences and actions based on test scores or other modes of assessment.?
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| PICU's _
—> | Mortality
Prediction
| Prognostic Scores |—1 Reliability

| Validation

>| Calibration

PICU — Pediatric Intensive Care Unit

>| Discrimination

| Explanatory
Power
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I) Data aquisition

Bases of defined strategy
» Precursor project — REUNIR (Recolha Uniformizada e Nacional de Informagdo Relevante);
» Conducted Study in UK (same thematic and analytical bases);>

» Other Prognostic Scores Validation Studies in Portugal [e.g. APPACHE (Acute Physiology,
Age, Chronic Health Evaluation), SABS (Clinical Risk Index for Babies)];®
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I) Previously created database

History of creation

Prospective data collection

* Time of collection: 30 months

* Institutions of collection: 3 volunteers Portuguese PICU’s (Hospital Pediatrico
de Coimbra - Coimbra, Hospital D. Estefania - Lisbon, Hospital Sao Joao -
Oporto)

* Dimension: 2000 patients

* Inclusion / Exclusion criteria: All admissions between 29 days and 16 years
old; No more criteria are known;

* Data: All neccessary data for PIM,PIM I, PRISM, PRISM Il calculation
(Routinely collection; Added pro-form);

PRISM - Pediatric Risk of Mortality; PIM — Pediatric Index of Mortality
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I) Previously created database

History of creation

Reliability of data collection method assessement

Data analysis of inter-observer, conducted in the second quarter of data
collection
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| Il) Algorithms calculation
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ALGORITHMS CALCULATION s

1) According to published equations;

I1) Informatic software aplications of Pediatric Mortality Prognostic Scores calculation;

P.I.M. - Windows Internet Explorer
— *
Exa m Ie. Cs & Falgoritmos onlinelging.html 3 - @ (4] (%] | |[2]-
_L w & érim [— v B - m - kPigna - () Feramentas - i
-~
V74 . . . . V)i T
A clinical case simulation ) PIM
(Paediatric Index of Mortality)
Variables (help) Values (1if Yes, 0 otherwise) Beta
Elective admission (help) b ]
Underlying condition (help) 0 ]
Response of pupils to bright light
(>3 mm and both fixed) u‘ |U—]
Mechanical ventilation
(at any time during first hour in ICU) E
Systolic Blood Pressure (mmHg) 120 0.021
Base excess (mmHg) [—|
(arterial or capillary blood) 0 0.071
Fi02 (%) ! Pa02 (mmHg) 0 0.415
Predicted Death Rate :
(help)
n Claar o
Condluido ®00% -

W http://www.sfar.org/scores2/pim2.html
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Standard Criteria

* Discrimination

4| I11) Statistical validity assessment * Calibration

Via SPSS and other Microsoft Office resources * Explanatory power
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Standard Criteria

* Discrimination

4| I1l) Statistical validity assessment

Via SPSS and other Microsoft Office resources
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Discrimination’ |f

1) Distinction survivor / non-survivor

II) In context: the probability that a randomly
chosen patient who died will have a higher
predicted probability of mortality than a randomly
chosen patient who survived;

(ROC)

Receiver operating characteristic

AUC — Area Under Curve

| C-index (AUC)
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ROC Curves
—
>
=
=
2
g Lowest discrimination power
1 - Specificity
—

> 0.7 acceptable
C-index (AUC)? | _ > 0.8 good
> 0.9 excellent

Highest discrimination power
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DISCRIMINATION
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Sensibilidade

1 ,m /
;.r’
-
-
;.r’
0,75 __}.-’
_-“‘IJ
.-““l.
.-'/l.
0,50 —
0,25
Linha de referéncia
PRISM
0 f f f
0 0,25 0,50 0,75

Especificidade

1,00

C—index (AUC)
PRISM - 0,87
PIM - 0,85

C-index (AUC)?

PRISM - Pediatric Risk of Mortality; PIM — Pediatric Index of Mortality; AUC — Area Under Curve

> 0.7 acceptable
> 0.8 good

> 0.9 excellent
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Standard Criteria

4| I1l) Statistical validity assessment

e Calibration

Via SPSS and other Microsoft Office resources
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The ability of a model to match predictive
| Calibration?® I* and observed death rates across the entire

spread of data.
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Goodness-of-fit Hosmer
Lemeshow test

Classification into g=10 (or possibly less)
decile of risk groups based on the values of

the estimated probabilities.

Ordinaire X2 test for the mean of the
predicted probability against the observed

fraction of events.

If the model predicts well, the events will

be concentrated in the highest risk groups.
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Standard Criteria

4| I1l) Statistical validity assessment

Via SPSS and other Microsoft Office resources

 Explanatory power
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9 More complex model vs Simpler model
Explanatory Power Is a particular dataset significantly better?
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EXP L AN ATO RY POWE R b

How many times more (or less) likely
patients with the disease are to have
particular outcome than patients without
thedisease;

Log Likelihood Ratio Test |—

. Objective criterion for selecting among
possible models;

> 1 testresultassociated with outcome
<1 testresult not associated with outcome
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EXPECTED RESULTS

Score models are expected to predict
mortality satisfactorily in Portuguese Pediatric
Intensive Care context
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EXPECTED RESULTS/LIMITATIONS ™ e

Restrictions in discrimination and calibration
capabllities are also admited
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LIMITATIONS

Possible bias on data collection
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