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Artificial intelligence is poised to revolutionize human liver
allocation and decrease medical costs associated with liver

transplantation
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The term artificial intelligence originated in 1956, when
a group of computer and research scientists gathered for
a 2-month study meeting, announced as the “Dartmouth
Research Project on Artificial Intelligence”, to philosophize
about what would ultimately become the field of AI (1). The
conference instantly succeeded in defining the mathematical
models behind the concept of Al and inspired a plethora
of areas of research in the following decades. In fact,
applications of Al were growing exponentially and in 2016
healthcare related Al-projects attracted more investments,
than Al-projects within any other sector of the global
economy.

In 2019, within the Eurotransplant (ET) region, 13,985
patients were actively listed for a lifesaving organ transplant.
Out of these patients, 1,417 were scheduled for liver
transplantation. Due to organ shortage, 383 potential liver
transplant candidates died while on the waiting list, because
no life-saving organ became available for them in time
(source: eutotransplant.gov).

There are few reasonable strategies, to fill-up the
increasing gap between organ demand and availability in
Europe. Besides the propagation of living donation and the
utilization of marginal organs, and organs donated after
cardiac death (DCD), organ regeneration in combination with
machine perfusion has been recently called into service (2).
Limited resources must be handled with care. As a matter
of fact, reduced organ availability and increased demand
also make a reconsideration of the current organ allocation
strategy in Europe necessary.

At the moment, liver allocation follows the principle of
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“sickest first”, which means that patients with serious liver
injury receive a preferential transplant. The severity of liver
disease is thereby determined by the Model of End Stage
Liver Disease (MELD) score, which has been shown to be
a good predictor of 3-month patient survival while waiting
for a liver transplant. However, the application of MELD
scoring has also been shown to lack prognosis of patient and
graft survival, following liver transplantation (3). Currently,
1-, 3- and 10-year graft survival for a liver transplant within
the ET region is 77%, 70% and 55%, respectively (4). One
reason for these sobering numbers, especially for early
timepoints after transplantation, might be the fact that
donor-recipient matching cannot always be performed with
foresight and goals for long term success. And this in turn
occurs, because patients frequently have reached a state of
disease, where transplant surgeons are forced to accept the
next available graft, independent of quality and fit.

Under these circumstances it is valid to reflect, if a
distribution of organs according to a “best benefit” strategy
would better fit into this dilemma. This could mean that
a severely ill patient, confirmed by a high MELD score,
listed on “pole position” on the liver transplant waiting list,
would not get the next available organ offer, while an almost
equally sick patient, listed as “runner up” receives the live
saving organ and subsequent transplant instead, just because
of higher graft survival probability and better outcome
probability. These measures at first sight would not increase
the total number of transplants, since they do not increase
the donor pool, however these measures would decrease the
number of re-transplant procedures, and organs saved with

HepatoBiliary Surg Nutr 2020;9(5):679-681 | http://dx.doi.org/10.21037/hbsn-20-458


https://crossmark.crossref.org/dialog/?doi=10.21037/hbsn-20-458

680

Al donor
D)-
recipient (R)
matching

MELD
allocation

Figure 1 A potential increase in graft survival after liver
transplantation through Al allocation methodology might result in
a decrease of medical costs, due to reduction of re-transplantation
costs and cost for intensive care for patients with early graft

dysfunction or non-function.

this strategy could be used for first liver transplants instead.

In this context, strategies aiming to predict solid organ
allograft survival, using artificial intelligence (AI) based
computational forecasting have been recently applied (5).
The hypothetical use of Al for donor-recipient matching in
a large Spanish multicenter trial (6), which was subsequently
validated in a liver transplant cohort from King’s College
Hospital (7), demonstrated impressive theoretical
superiority over currently used allocation strategies,
especially in terms of graft survival.

Liver transplantation is an expensive endeavor and from
both, a medical and an economic standpoint demands
low complication rates. Total costs for a liver transplant
procedure range from 80,000 to 120,000 Euros, depending
on the ET country and region. The postoperative course
of a liver transplant patient furthermore, has a crucial
impact on healthcare expenses. Good early graft function
and short demand for postoperative intensive care, make
a liver transplant procedure profitable for the health care
institution. High postoperative morbidity, early graft
loss, and worst case, the necessity of re-transplantation,
irrespective of the underlying personal tragedy, drastically
increases costs and commonly leaves behind a relevant
budgetary deficit (Figure I).

Decisions made by artificial intelligence prevail all
major sectors of modern civilization including Agriculture,
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Science, Economy and Medicine. A technology that not
only can outperform but also outthink its creators has
created a certain amount of unease, however from both a
medical and economic standpoint it is important to continue
to think and discuss about the potential fact that one time

software might decide who will get a graft and who will not,
and thus will die (8).
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