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Abstract

Background:

Uterus transplantation (UTx) is an emerging therapy for women with absolute uterine factor
infertility, yet the use of deceased donors, particularly donation after circulatory death (DCD)
remains largely unexplored. The limited experience, prolonged warm ischemia time (WIT) and
the lack of viability assessment restrict the wider adoption. We describe here the first series of
Hypothermic oxygenated perfusion (HOPE) in human uteri which may improve uteri quality
and enable viability assessment, expanding the donor pool.

Methods:

Six human uteri (3 DBD, 3 DCD; median donor age 53years) underwent 8h of HOPE using
the Vitasmart (Bridge to Life Itd, USA), a pressure-controlled perfusion system (pressure
15mmHg, T:10£1°C) or 8h static cold storage (SCS). Perfusate and uterus tissue were analyzed
for mitochondrial injury and inflammation using fluorescence spectroscopy, ELISA,
NanoString genomic profiles, and immunohistochemistry.

Results:

All HOPE treatments maintained stable oxygenated perfusion (~1000hPa;70-150mL/min).
During HOPE, the tissue ATP increased in both DBD and DCD uteri. Delayed access to DCD
uteri during multiorgan procurement led to an extended WIT (median 82 minutes), causing
increased metabolic impairment, as indicated by higher perfusate flavin mononucleotide
(FMN), succinate, and complex I/Il levels, while quality varied across donors. High FMN
release also correlated with high perfusate Complex I and II release and more cellular complex
I injury assessed through complex I staining (anti-NDUFS1)(Fig.1). HOPE-preserved uteri
maintained an intact architecture with minimal edema, reduced Galectin-3 expression (tissue
inflammation) and pro-inflammatory gene expression while genes representing metabolic
tissue recovery were upregulated.

Conclusions:

This first application of HOPE in human uteri demonstrated a better organ preservation with
improved mitochondrial and structural integrity. HOPE serves as promising strategy to
improve uterus quality and assess viability expanding donor utilization. DCD uteri
procurement strategies may need refinement to limit ischemic injury.
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