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Study on safety evaluation of orphan medicines using real world data
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Medical products for rare diseases address substantial unmet medical needs, and an increasing number of novel
therapeutic candidates with innovative mechanisms of action have been developed. However, given that the target
conditions are rare, the number of patients available for evaluation in clinical trials is inherently limited. Regulators and
pharmaceutical companies are often required to base marketing authorization decisions on a small volume of clinical
evidence. Under these constraints, the prompt capture of real-world clinical outcomes, including the occurrence of
adverse events, is critically important in the post-marketing setting, as is the timely implementation of risk management
measures for orphan drugs.

Within this context, this study was conducted to explore methodologies for safety signal detection in pediatric
populations with rare diseases using real-world data, in particular electronic health record data from the Pediatric
Medical Information Collection System (P-MICS) database. Additionally, approaches for long-term safety assessment,
including the potential use of mobile applications, were examined.

The focus of this study was drug-induced liver injury (DILI), reports on which remain limited for the pediatric
population. On the P-MICS database, 251 patients under 15 years of age were suspected to have hepatocellular DILI on
the basis of their alanine aminotransferase (ALT) levels exceeding five times the upper limit of normal. Methotrexate,
aspirin, vancomycin, and cyclophosphamide were identified as target drugs. Some patients in the methotrexate and
cyclophosphamide groups continued their prescriptions even after ALT elevation. This continuation was likely due to the
prioritization of ongoing treatment after the risks and benefits had been considered in the clinical setting. However, some
methotrexate-treated patients experienced recurrence or progression to moderate liver injury, underscoring the need for
careful hepatic monitoring in pediatric practice.

Methotrexate is widely used for treating cancer and inflammatory diseases such as juvenile idiopathic arthritis, psoriasis,
and inflammatory bowel disease. Therefore, its association with ALT elevation was evaluated in this study. Based on
previous studies in rare or pediatric diseases, three epidemiological study designs—cohort, nested case-control, and self-
controlled case series (SCCS)—were compared. The SCCS analysis exhibited robustness even with small sample sizes.
When applied to the analysis of 81 pediatric patients, methotrexate use was associated with ALT elevation. Furthermore,
folic acid supplementation appeared to mitigate the toxicity of methotrexate, as patients receiving the supplement did not
exhibit any recurrence of ALT elevation. These findings support current clinical guidelines for juvenile idiopathic
arthritis.

Based on our findings, a two-step safety evaluation framework using electronic health record data is proposed. In the
early post-marketing phase with limited patient numbers, case-based analyses such as SCCS design should be used for
signal detection. With the accumulation of more data, population-based approaches such as cohort studies can be used
for robust risk assessment. Additionally, a data visualization tool was developed to monitor the temporal trends in safety
indicators using electronic health record data.

To complement traditional data sources, the utility of mobile applications for long-term follow-up after gene therapy for
spinal muscular atrophy was also assessed. A multicenter study involving caregivers indicated improvements not only in
physical function but also in social activity, and the mobile application was found to be useful for capturing daily
functional changes. However, despite that user satisfaction was generally high, further improvements in usability and
sustained engagement were identified as future challenges.

Overall, the findings from this study provide a practical framework for integrating real-world data and digital tools into

the safety evaluation of orphan drugs, contributing to more responsive and evidence-based pharmacovigilance.



