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ABSTRACT

Introduction: Iliness severity scoring tools, such as PRISM I1I/1V, PIM-3, and PELOD-2, are widely used in pediatric
critical care research. However, their application is hindered by complex calculation processes, privacy concerns with
third-party online calculators, and challenges in accurate implementation within statistical packages.

Methods: We have developed a comprehensive, open-source toolkit for implementing the PIM-3, Simplified PIM-3,
and PELOD-2 scores. The toolkit includes the pim3 and pelod2 commands and is compatible with Stata versions 12
and above. It features robust data validation, error messaging, a graphical interface, and support for SI and Imperial
units. The toolkit's accuracy was validated through unit testing and synthetic data, comparing results with existing
implementations.

Results: In performance tests, the toolkit exhibited a median processing time of 21.82 seconds for PELOD-2, 14.06
seconds for PIM-3, and 9.74 seconds for Simplified PIM-3, when applied to datasets of 10,000,000 records. It consist-
ently achieved 100% accuracy in both synthetic data tests and manual spot checks.

Conclusion: The toolkit decreases processing time and improves accuracy in calculating pediatric critical care sever-
ity scores such as PELOD-2, PIM-3, and Simplified PIM-3. Its application in large datasets and validation highlights its
utility as a tool for streamlining pediatric critical care research.
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HINTRODUCTION

Outcome prognostication tools are indispensable in
pediatric critical care research serving to control for
the illness severity of pediatric intensive care unit pa-
tients. Several scores have been proposed, with the
most notable being the Pediatric Risk of Mortality
(PRISM III/IV), the Paediatric Index of Mortality 3
(PIM-3), and the Pediatric Logistic Organ Dysfunc-
tion-2 (PELOD-2) [1-3].

The application of each of these validated scoring
systems involves complex, multi-step calculations. On-
line calculators are available for some of these scores,
but they vary in their capacity to support multiple pa-
tients and the accuracy of their calculations. Addition-
ally, submitting patient data to third-party websites
may raise concerns about privacy and data protection.
Implementing outcome prognostication scores in sta-
tistical packages is resource-intensive and prone to er-
rors. As a result, researchers undertake custom imple-
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mentation, leading to duplicated efforts and potential
concerns about reproducibility if the implementation
is incorrect.

Building on our previous work, where we detailed
the development and implementation of a Stata com-
mand for calculating PRISM III and IV scores [4], this
paper introduces a comprehensive toolkit for outcome
prognostication in critically ill pediatric patients. This
toolkit, including open-source implementations of the
PIM-3, Simplified PIM-3, and PELOD-2 scores, aims
to simplify these processes, thereby potentially reduc-
ing the challenges associated with their application in
clinical research.

B METHODS

We employed the software framework described in
our previous work to develop the pim3 and pelod2
commands. The commands accurately implement the
methods described in the original publications [1-3, 5].
Where necessary, each command is equipped with
robust data validation, clear error messaging, a user-
friendly graphical interface, and support for alternative
units. This further reduces potential errors caused by
inappropriate conversions. Clear and comprehensive
documentation is provided for the usage of the com-
mands. The commands are compatible with Stata ver-
sions 12 and above.

We have consolidated these commands into a toolkit
for pediatric critical care research (pccmtoolkit). In ad-
dition to the pim3 and pelod2 commands, the toolkit
includes the prismscore command as well as other utili-
ties that streamline data management and processing.
The entire toolKkit, as well as the individual commands,
are accessible on the Statistical Software Components
(SSC) archive (https://ideas.repec.org/s/boc/bocode.
html). Development versions of the toolkit are avail-
able on GitHub (https://github.com/razvanazamfirei/
pcemtoolkit).

Each command was validated through unit testing,
as well as synthetic data. The results were compared to
other implementations of the score and manual spot
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checks were performed to ensure that calculations re-
flect the original methods. As described previously, we
generated 10,000,000 patient records with random re-
alistic data and predefined PELOD-2 and PIM-3 scores.
Data generation was done through a separate process
that did not rely on the developed command. Each
command was benchmarked by performing calcula-
tions over 5 distinct sets of 10,000,000 patient records,
using Stata/MP 18.0 2-cores. Results are presented as
median (IQR). Institutional Review Board approval
was not required.

B RESULTS

The run-time results for each individual command
are described in Table 1. The median time required to
calculate scores for 10,000,000 records was 21.82 (21.40
- 22.31) seconds for PELOD-2, 14.06 (13.65 - 14.14)
seconds for PIM-3, and 9.74 (9.71 - 9.98) seconds for
the Simplified PIM-3 score. Each command achieved
100% accuracy in synthetic data tests, as well as in
manual spot checks.

Additionally, the graphical user interface developed
for these commands, which is depicted in Figures 1 and
2, enables intuitive variable specification and option se-
lection. This interface streamlines the process for us-
ers, making it more accessible and efficient, particularly
for those who may not be as familiar with traditional
command-line operations.

E DISCUSSION

This study demonstrates the robustness and efficiency
of the developed commands for calculating PELOD-2
and PIM-3 scores, indicating that the commands are
highly reliable for research purposes. The median run
times for the calculations suggest that these commands
can process large datasets within a feasible time frame.
The development of this toolkit serves as a valuable re-
source for pediatric critical care researchers, now offer-
ing the potential to calculate multiple types of severity
scores over the same dataset. However, it is important

Table 1. Median run times for calculating pediatric severity scores.

Run 1
seconds

Run 2
seconds

Score Type

Run 3
seconds

Run 4
seconds

Run 5
seconds

Median (IQR) run time
seconds

PELOD-2 21.92 21.47 21.82 21.32 22.70 21.82(21.40- 22.31)
PIM-3 14.06 13.59 14.20 13.71 14.08 14.06 (13.65- 14.14)
Simplified PIM-3 10.14 9.69 9.73 9.74 9.81 9.74 (9.71-9.98)
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pim3 - Calculate the PIM-3 Score

Main Options iffin

PIM-3 Score
PIM-3 Variable:
Simplified PIM-3

Variables
SBP: Pupils:
Pa02: Fio2:
Elective Admission:

Mechanical Ventilation Procedure:

Lew Risk: High Risk: Wery High Risk:

Submit Cancel

Fig. 1. Stata dialog depicting the graphical user interface
for the PIM-3 and simplified PIM-3 commands.

pelod2 - Calculate the PELOD-2
Main Options iffin

PELOD-2
PELOD-2 Score Variable

Age - Coded Age or both DoB and DoA

Coded Age: Date of Birth: Date of Admission:

Neurologic

Renal

Lactate: Creatinine:

Respiratory

Hematology

Pa02: WBC Count:

Invasive ventilation Platelet Count:

Submit Cancel

Fig. 2. Stata dialog depicting the graphical user interface
for the PELOD-2 command.

to note that the validity of the scores depends on the
underlying quality of the data. Scores may use differ-

Available online at: www.jccm.ro

ent definitions for comorbidities and require different
intervals for using clinical data. The documentation
provided with the commands describes some require-
ments and limitations; however, it is not a substitute for
accurate data extraction, or appropriate data cleaning
and management.

B CONCLUSION

Our work introduces a toolkit designed to enhance
efficiency and accuracy in calculating the PELOD-2,
PIM-3, and Simplified PIM-3 scores. Validation
through synthetic data tests and manual spot checks
confirmed 100% accuracy, ensuring reliability for
research applications. This toolkit will serve as a re-
source for supporting pediatric critical care research,
offering a streamlined approach to complex illness se-
verity calculations.
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