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INTRODUCTION

Data is crucial in modern healthcare, bearing the poten-
tial to improve patient care by powering clinical research and
enhancing public health. However, the promise of real-world
data to enable personalized medicine, guide policymaking,
and respond to rapidly evolving healthcare needs is often
constrained by challenges in accessing high-quality datasets.
Synthetic data offers a compelling alternative, addressing pri-
vacy concerns, simplifying ethics reviews, reducing costs, and
ensuring access fo sufficiently large and reliable patient co-
horts [1]. While synthetic data has already been successfully
validated in domains outside healthcare, its application in the
medical field remains limited.

OBJECTIVES

This study aims to compare synthetic and real-world data
in healthcare by applying various statistical methodologies to
both types of datasets.

METHODS

Data synthesis techniques will be used to create cohorts
of patients with specific attributes that are statistically similar
to real patients by using Al tools released by by Aindo SpA.
The real datasets originate from the clinical platform of Centro
Cardiologico Monzino and include structured data system-
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atically collected by the Atherosclerosis Prevention Unit from
2002 to 2024 during outpatient visits of 1000 patients in sec-
ondary cardiovascular prevention and with a personal history
of dyslipidemia. A comparison was performed between real
and synthetic datasets. For categorical variables (n = 49),
Jensen—Shannon Divergence (JSD) was used. For continuous
variables (n = 25), differences in means were evaluated using
95% confidence intervals (Cls). A logistic regression model
with stepwise selection and cross-validation was developed
using both real and synthetic data.

RESULTS

Only 1 out of 49 categorical variables showed a statisti-
cally significant difference (~2%), which is below the expect-
ed 5% due to type | error. For continuous variables, 4 out of
25 (16%) showed Cls that did not include zero. Logistic re-
gression with cross-validation identified the same predictors
in both datasets: CPK (Ul/1) and Therapy modification. Odds
Ratio (OR) for CPK was 1.01 (real) and 1.01 (synthetic), with
a 70% overlap of Cls. OR for Therapy modification was 0.10
(real) and 0.28 (synthetic). The model developed on the syn-
thetic database was used for training and then validated on
the real database. All variables selected by the stepwise mod-
el on synthetic data were validated on real data, confirming
the model’s transferability.
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CONCLUSIONS

The synthetic dataset demonstrated reliability and compa-
rability with real-world data. While having a slightly higher
margin of error, cross-validation of SAMS (statin-associated
muscle symptoms) predictors indicates that models trained
on synthetic data can be transferred effectively to real-world
data applications, supporting wider use of synthetic datasets
in clinical and epidemiological studies.

This study has been realized thanks to the support of NO-
VARTIS.
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