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Abstract
Transplantation is the only viable therapy for end-stage liver diseases (ESLD). In the United States, patients
with ESLD are placed on a waiting list. When organs become available, they are offered to the patients on
this waiting list. Although there is a shortage of cadaveric livers, 45% of all liver offers are initially
declined by the transplant surgeons/patients. Organs are rejected in the hope that they will receive a better
organ offer in the future. Our objective is to solve the decision problem faced by these patients: should an
offered organ of a given quality be accepted or rejected? The decision depends on two major components:
the patient's current and likely future health as well as the current and future prospects for organs.

Markov decision processes (MDPs) are analytic tools for sequential decision-making under uncertainty. We
formulate this problem as a discrete-time infinite-horizon MDP that determines whether to accept or
decline a liver offer. We analyze three MDP models, each representing a different situation. The Living-
Donor-Only Model considers the problem of optimal timing of living-donor liver transplantation, which is
accomplished by removing an entire lobe of a living donor's liver and implanting it into the recipient. The
Cadaveric-Donor-Only Model considers the problem of accepting/refusing a cadaveric liver offer when the
patient is on the waiting list but has no available living donor. The Living-and-Cadaveric-Donor Model is
the most general model, which combines the first two models, in that the patient is both listed on the
waiting list and also has an available living donor. The patient can accept the cadaveric liver offer, decline
the cadaveric liver offer and use the living-donor liver, or decline both and continue to wait. We solved all
three models using clinical data and found the optimal policies.
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