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[Abstract] Objective To address issues in the ethical review of Investigator Initiated Trials (IIT), including inadequate
regulatory alignment, weak review standardization, escalating ethical challenges in high-risk projects, and ambiguous standards
for off-label product reviews, this study proposed a risk-based tiered control system to enhance review quality and efficiency,
protect participant rights, and promote standardized medical innovation. Methods A three-dimensional collaborative optimiza-
tion framework included: (1) establishing a dynamic risk-based tiered management mechanism with standardized SOPs for pro-
ject-specific risk levels, while improving self-inspection and hospital quality control coordination; (2) developing an integrated
digital review system featuring intelligent pre-review, process tracking, remote evaluation, electronic signatures, and national
platform integration, enabling closed-loop management from application to approval; (3) implementing regional ethical mutual
recognition mechanisms through standardized review protocols, marked mutual recognition items in the system, and enhanced
cross-regional collaboration to improve efficiency. Results The review process achieved remarkable improvements, with the re-
view cycle for low-risk projects shortened from 9.5 to 6. 2 working days. The proportion of major revision requests for high-
risk projects decreased from 18% to 7%, while the number of re-reviews dropped from 2.3 to 1.1 times. The SAE underre-
porting rate fell from 4. 3% to 0. 8% , and risk level 4 projects achieved "zero underreporting". Through digital transformation,
the preparation period for application materials was reduced from 7 to 3 days, the first-time approval rate for formal reviews in-
creased from 45% to 78% , and the attendance rate of review committee members rose from 78 % to 89%. This significantly al-
leviated burdens across all stages while ensuring long-term traceability in ethics archives. Under regional mutual recognition
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mechanisms, multi-center project reviews were substantially accelerated, averaging 14 working days for lead reviewers and 7. 2
for co-reviewers. Conclusions By implementing dynamic risk-based classification management, full-process digital supervision,
and establishing regionally recognized review standards, we have built a tripartite IIT ethics review system integrating "tiered
control, digital empowerment, and regional collaboration". This framework enables precise resource allocation, enhances regu-
latory effectiveness, and optimizes multi-center coordination efficiency. The system effectively balances potential conflicts be-
tween IIT innovation and participant rights, addresses fragmented regulations. inconsistent standards, and heterogeneous
risks, demonstrating significant value for further exploration. It also provides practical insights for continuously improving Chi-

na's IIT ethics review system.
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