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Abstract

Background and purpose: The pharmaceutical supply chain serving patients with rare diseases is a
complex and interdependent system requiring coordinated action among policymakers, manufacturers, distributors,
insurers, and healthcare providers. Disruptions to the supply chain may compromise treatment continuity and patient
outcomes. This study aimed to develop an explanatory model of the challenges, interactions, and management
processes that shape the pharmaceutical supply chain for patients with rare diseases.

Materials and methods: This qualitative study used grounded theory based on the methodology
developed by Strauss and Corbin. Participants included pharmaceutical experts, Food and Drug Administration
managers, manufacturers, distributors, pharmacists, health policymakers, and healthcare professionals who
were selected through purposive and theoretical sampling. Data were collected through semi-structured
interviews and analyzed using open, axial, and selective coding until theoretical saturation was reached.

Results: The core category was identified as “integrated governance and resilience-building of the
pharmaceutical supply chain under conditions of uncertainty.” The paradigm model indicated that supply
chain vulnerability was shaped by causal conditions, including policy instability, financial constraints,
and dependence on imported inputs; contextual conditions, including fragmented governance and weak
interorganizational coordination; and intervening conditions, including economic crises, sanctions, and
technological limitations. Key strategies included strengthening governance, improving information
systems, enhancing domestic production, optimizing distribution networks, and developing supportive
insurance mechanisms. These strategies contributed to greater supply chain resilience, sustained medicine
availability, and more equitable access for patients.

Conclusion: The pharmaceutical supply chain for patients with rare diseases is shaped by complex
structural, economic, managerial, and institutional interactions. The proposed model provides a
comprehensive framework for understanding supply chain vulnerability and developing coordinated
interventions to enhance resilience and ensure sustainable access to essential medicines.
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