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Background: The United States has a shortage of human organs for transplantation. For years,
xenotransplantation—transplanting organs from nonhuman animals into humans—has been
proposed as a strategy to alleviate the scarcity of human organs. We conducted a four-year study
that examined ethical and policy challenges to the development, oversight, and conduct of
first-in-human pig kidney xenotransplant clinical trials (henceforth pig kidney clinical trials).

Purpose: The multi-site study was designed to engage key stakeholders—including kidney
patients waitlisted for a human kidney, transplant clinicians, and human subjects research
experts—to assess their perceptions of ethical and policy challenges to conducting a pig kidney
clinical trial. Engagement activities included conducting: in-depth interviews with 28 kidney
patients; an online survey of 142 kidney patients; in-depth interviews with 28 transplant experts;
and in-depth interviews with 23 chairs of Institutional Review Boards (IRBs) and other research
ethics experts.

Practical Tools: The findings from data collection—along with input from our Ethics and Policy
Advisory Committee that included allotransplant recipients and a living kidney donor—informed the
development of several practical tools:

» Adecision-aid to support kidney patients’ decisions whether to enroll in a pig kidney clinical
trial.

« Aninformed consent prototype that addresses kidney patients’ information needs about a pig
kidney clinical trial to support patient-centered informed consent for clinical trial participation.

» Case studies to help transplant teams reflect on ethical issues about pig kidney clinical trials
to help them become better prepared to conduct such trials.

* Achecklist to assist IRB members to review research study protocols and informed consent
forms for pig kidney clinical trials.

» Ethics and policy recommendations about the ethical translation of pig kidney clinical trials.

Publications: To date, we published 4 papers. One peer-reviewed paper was published in The
American Journal of Transplantation about ethical considerations for heart and lung xenotransplant
research. Three peer-reviewed papers were published in Xenotransplantation about: patients’
decision-making about enrolling in a pig kidney clinical trial; patients’ information needs for
considering whether to enroll in a pig kidney clinical trial; and ethical issues regarding patients’
voluntariness to participate in a pig kidney clinical trial. We published an Op-Ed in the Washington
Post in 2022 following the first pig heart xenotransplant in which we called for an urgent look at the
ethics and policy implications of xenotransplantation.
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https://www.thehastingscenter.org/wp-content/uploads/PATIENT-DECISION-AID_FINAL_6-11-25.pdf
https://onlinelibrary.wiley.com/doi/full/10.1111/xen.70016
https://www.thehastingscenter.org/wp-content/uploads/TEACHING-GUIDE-CASES_FINAL_6-11-25.pdf
https://www.thehastingscenter.org/wp-content/uploads/IRB-CHECKLIST_FINAL_6-11-25.pdf
https://www.thehastingscenter.org/wp-content/uploads/Xeno-Recommendations-reworded-NP_1-07-pm_6-16-25.pdf
https://www.amjtransplant.org/article/S1600-6135(24)00211-9/fulltext?uuid=uuid%3Ab2ece571-f606-4950-928f-23f0b761eb01
https://onlinelibrary.wiley.com/doi/full/10.1111/xen.70013
https://onlinelibrary.wiley.com/doi/full/10.1111/xen.70013
https://onlinelibrary.wiley.com/doi/full/10.1111/xen.70016
https://onlinelibrary.wiley.com/doi/10.1111/xen.70052
https://onlinelibrary.wiley.com/doi/10.1111/xen.70052
https://www.washingtonpost.com/opinions/2022/01/13/what-comes-after-pig-to-human-transplant-breakthrough/
https://www.washingtonpost.com/opinions/2022/01/13/what-comes-after-pig-to-human-transplant-breakthrough/

Presentations: We gave several paper and poster presentations at professional meetings of
the American Transplant Congress and the American Society for Bioethics and Humanities. We
also created and presented two Collaborative Institutional Training Initiative (CITI) webinars on:
research and clinical ethics considerations for pig kidney clinical trials; and the ethical and policy
challenges of performing xenotransplants under the FDA's Expanded Access/Compassionate
Use program.

The study was supported by an award from the National Center for Advancing Translational
Sciences of the National Institutes of Health (RO1TR003844) to Karen J. Maschke, The
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Vanderbilt University Medical Center, multiple Principal Investigators.
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