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Controlling principle. Short MSC persistence does not exclude biological activity; in some settings, post-infusion apoptosis followed by
host efferocytosis and immune-cell reprogramming may contribute to mechanism, but this must be demonstrated rather than assumed.

Mechanistic evidence map

Domain What is evaluated Interpretive boundary

MSC apoptosis after infusion Post-infusion cell death, timing, pulmonary trapping,
route, product dependence, and recipient processing.

Apoptosis may contribute to mechanism but is not
necessarily universal, required, or beneficial for every
product or indication.

Efferocytosis Recognition of apoptotic cells, phosphatidylserine
exposure, phagocyte identity, engulfment, clearance,
and downstream signaling.

Uptake of labeled MSC material alone does not prove
regulated efferocytosis.

Macrophage reprogramming Changes in macrophage/monocyte cytokines,
metabolism, antigen presentation, inflammatory tone,
and resolution-associated function.

Simplified M1/M2 labels are insufficient; functional
reprogramming should be measured directly.

Implications for short cell
persistence

Biodistribution, donor-cell survival, host response,
persistence, clearance, and downstream biological
effects.

Rapid disappearance does not establish biological
inactivity; conversely, a plausible host-mediated
mechanism does not establish clinical effectiveness.

Key evidence conclusions

Persistence and activity are separate questions. Short donor-cell survival does not necessarily mean that an administered cell product
produced no biological effect.

The recipient may be mechanistically active. Monocytes and macrophages can process dying administered cells and translate that
interaction into downstream immune signaling.

Product viability and post-infusion fate should not be conflated. High pre-infusion viability remains a manufacturing-quality attribute
even when post-administration apoptosis participates in mechanism.

Clinical relevance still requires demonstration. Human apoptosis frequency, dominant phagocyte populations, organ-specific processing,
dose-response relationships, biomarkers, safety, and contribution to outcomes remain incompletely defined.
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