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The real pioneers




aa | NOMas Starzl performing OLTx with international team
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Lasker-DeBakey Clinical Medical Research Award (2012)
Sir Roy Calne and Thomas E. Starzl for the development of
liver transplantation, which has restored normal life to
thousands of patients with end-stage liver disease ;
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@% 1961 Artificial Kidney Center, Seattle, USA:
A matter of life or death

A decision-making Committee composed of 7 lay people:

a lawyer, a minister, a housewife, a state government official, a banker, a labor
leader, and a surgeon decided who should live and who should die.

(They were called “THE GOD COMMITTEE")

They considered the patient's marital status, net worth, nature of occupation,
extent of education, church attendance, number of kids (the more, the better
the chance of being chosen), and potential to resume work. They struggled with
the ultimate question of who should be saved: the person who contributes the
most to society or the one whose death would impose the greatest burden
on society in the form of children left without care or resources.

)



C@ God Committee

"As human beings ourselves,” said one of the
members of the Seattle Committee, "we rejected the
idea instinctively, of classifying other human beings
In pigeonholes, but we realized we had to narrow
the field somehow."

LIFE Magazine, November 9, 1962

Criteria for acceptance included sex,
marital status, and number of |
dependents, income, net worth, They Decide Who Lives, Who Dies
emotional stability, occupation, past
performance, and future potential.
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In 1972, President Richard Nixon signed a bill saying the government
would pay for dialysis for anyone who needed it.
(Social Security Amendments of 1972)

Coverage (patients)
- 1972 10,000

- 2016 500,000 1 % of Federal Budget

Washington Post, May 15, 2017



“Essentially we have universal health care in the USA, for one organ in
your body — says John Oliver - it’s like your kidneys, and only your kidneys,
are Canadian’
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1967

South Africa: Dr. Christiaan Barnard in Cape Town, using techniques
pioneered at Stanford University by Drs. Norman Shumway
and Richard Lower, performed the first successful heart transplant.

Norman Shumway Christiaan Barnard

Louis Washkansk 10
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w Boston, MA

1965

The term "brain-dead" was coined when a
renal transplant took place using organs
donated from a patient with no recorded brain
function

1968

A Definition of Irreversible Coma. Report of
the Ad Hoc Committee of the Harvard Medical E
School to Examine the Definition of Brain

Death.
JAMA 205: 337, 1968
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E‘{%LIFE AND DEATH ON THE OPERATING TABLE

Regarding the first liver transplant, performed in 1963 on a
pediatric patient, 3-year-old Bennie Solis, who suffered from
terminal liver failure and bled to death on the operating table
while the surgical staff would desperately try to complete the
operation, Dr. Starzl wrote™:

“[Bennie] was wrapped in a plain white sheet after being washed off by a
weeping nurse. They took him away from this place of sanitized hope to
the cold and unhygienic morgue.... The surgeons stayed in the operating
room for a long time after, sitting on the low stools around the periphery,
looking at the ground and saying nothing.... It was not the last time |
would see this scene, both in my dreams and in reality. | never heard
anyone who was there describe this as 'the Solis case,’ or ‘“the first
human liver transplantation”. If they mentioned it at all, it was always just
about Bennie.” * Thomas E. Starzl, The Puzzle People, 1992 -
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w— Washington, DC

1983 y"

Liver transplantation is approved as a therapeutic modality
by NIH Consensus Conference. It has progressed past
"experimental procedure" status into a "clinical service."

Development Conference Smtemem Liver
Transplantation—June 20-23, 1983
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& The Liver Transplant Revolution: Breakthroughs
Between 1982 and 1997

(5 kidneys & 3 livers)

significant surgical and
Immunological discoveries in liver
transplantation were concentrated
into just 15 revolutionary years.

Between 1982 and 1997, the most R
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l*::i‘%:} Starzl's Revolutionary Advances

« 1982 - Adding steroids to cyclosporine immunosuppression
« 1983 - Veno-venous bypass

* 1984 - Mouse Anti-Human T-cell antibody OKT3

« 1987 - MVTx

« 1989 - FK506 (Tacrolimus)

« 1990 - OLTx in patients with portal thrombosis

« 1992 - Xenotransplantation

* 1993 - Tolerance induction with bone marrow

* 1994 - Total abdominal exenteration for metastatic cancer

* 1997 - Immunosuppression weaning




<y October 31, 1987 — Thomas Starzl — 1st MV Tx
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THE LANCET

Sanarday @ January 1993

Do 2937

Baboon-to-human liver transplantation

T.E STARZL ] FumG A Tzaxis 5 Tapo
H.DowLE A, ZEEVT

I B, MARING

A ] DEMETRIS

VOWARTY M, MICHAFLS

5 KUsHE WA RUDERT M. TROOOD

Cuwrability to controd both the cellular and humoral
components of xenograft rejection in laboratony
mpernts, together with an organ shortage that
hirs placed limats on clinical fransplantation senices,
prompted us o urddertake a lver transplantation frem
8 baboan 10 &8 3b-year-old man with B wirus-
amoceted chronic active hepatiis and  human
mmenodeficiancy virus infaction.

Liver replacement was padfommed according 1o
omuntional  surgical  technigues,  Immuno-
seppresson was with the FE G0E-predniscne-
progtaglandin regimen wsed routinely for hepatic
alalransplantation, o which & daily non-myelotooic
dose of cydophospharide was added. During 70
days of survival, thers was litthe evidence of hepatic
rjaction by biochemical  monitoring  or
histopathological examination. Products of bepatic
ynihesis, including clotting 1actons, bacarme those of
the baboon liver with no obvious adverse effects.
Death followed & cerebral and  subarachnoid
hapmorhage that was caused by an angpamwvasive
aspegillus irection, However, the underlying cause
of death was widespread biliary shudge that Tormed
in the biliary res despite & seermangly satisfactory
choledochojrjunostomy. Dunng life and in necropsy
samples, theee was evidence of the chimerisn that
we beleve s inbegral to the scceptance ol bath
wenogratts and abogretts.

Ow ewperience: has shown the feasibility of
contralling the rejection of the baboon liver xenograft
ina human recipiant. The Debary stasis thar was the
baginring af lethal infectious complications may be
oerectabhe by modifeations of surgical techngue n
Turther wiaks, the eroe of cwer-IMMUNOSURDERSSI0N
shonild be avoidabile.

Lavost 1853; 347: 85-T1

Pittsburgh, 1992. The surgical team with patient Brian (center, seated), the first man who received a baboon liver.

Introduction

Previous miemgis o cransplans seven baboon kideeys'd
s mwa beares™ resultsd i gralt kes oo pamient death
berween O and &0 days afier wensplamion. A common
difficalty was umconcralled cellular rejemtion, wgether with
amibody-nedimed  occhusive  endechelioliis  of  graft
mecrovasculame  and necrnsis® Fecent
labcamiory mvestigations have shown thai the presumabby
humomal componet of xenografit mejecion coukd be
sdimemished by o short coarse of antimetabolze therapy, sudh
a3 evelophosphanade,  which lﬂ.l]!h.ll the B-odl
piolilembve respomse ™ By overcomang this  anlibody
Teeried, the vaboe of mainferance thimapy with T-ad-
sliread Fnitninasipprcsants ws unrmskod =9

We mew  descrilbe a0 haboon-fo-hurnan iver
nenieasaeation a1 wiich FE 5 and
Lg,u:h'uph':s{'kﬂmde were giveny g mummwmlh

with cene nd glanadins, bath of wivich
:h-el.p 50 JTI.II'.GIIE preformed nnr.@;ul'l antibaody synadrcenes
and cellular rejection =

Patlant and mathods
Racipient fistany

A V-year-okd whie make had o iy of s beommal liver function
ety snee 158 with recursent blesding from oesophageal varoes
and toemorholds which began 2 vears bwer, Heponis B vines
(HEV] and human imeronodeficmey vire (1) had been
disgnosed n 1987, When his spleon was rupromd and remaved
piter amtoreysle sonidkns in 159895, his prothromban time (P17 wes

AODAESSES  PFiflmbeorgh Trmmaplant  Instilvie  eed  thae
Bupartmants of Surguey (T E Stazd. pa0, 0 Fang WD A Trakis w0,
5. Todda 8D A 0 Oereine WO, I B Moo W0, H Osgde, B0
A Carm, PR, Y Warty, PO, 5. Keern, M), Pathoclogy |A J Qemetne,
A Teewi V. Wartg, W A Miser, B0 8 Traceo, M0, Infectious
Dismasn . Mrchests N0, S5 Eums), snd Pasdiatncs 0% A Rudert,
M. Treom), Universiby of Pilisburgh Hasith Science Gantsr,
Pitimtaargh, Panneybresa 16815, USA. Conmsponderam in e T E
Sied, Deparimans of Susgary, 3809 Fih Avenus, SC Fak Chiec,
Unresmity of Frisbergh, Srtisbusgh. PRT 5277, LS8




BACKGROUND INFORMATION

Proc. Natl. Acad. Sei. USA
Vol. 95, pp. 1758=1763, February 1998
Medical Sciences

¢

Role of cyclophilin A in the uptake of HIV-1 by macrophages and
T lymphocytes

BARBARA SHERRY*, GABRIELE ZYBARTH®, MASSIMO ALFANO®, LARISA DUBROVSKY®, ROBERT MITCHELL®,
Danier Ricn®, PETER ULrici*%, RicHARD BucaLA®, ANTHONY CERAMI*E, AND MICHAEL BUKRINSKY*§

“The Picower Institute for Medical Research, Manhasset, NY 11030 and "University of Wisconsin, Madison, W1 $3706;

JOURNAL OF VIROLOGY. July 1996, p. 42204227 Vol. 70, No. 7
0022-538X/96/504.00+0
Copyright © 1996, American Society for Microbiology

Cyclophilin A Is Required for the Replication of Group M Human
Immunodeficiency Virus Type 1 (HIV-1) and Simian
Immunodeficiency Virus SIVp,GAB but Not
Group O HIV-1 or Other Primate
Immunodeficiency Viruses
DOUGLAS BRAATEN," ETTALY KARA FRANKE,” axp JEREMY LUBAN'=*

Departments of Microbiology' and Medicine,” Columbia University College of
Physicians and Surgeons, New York, New York 10032

JOURNAL OF VIROLOGY, Sept. 1997, p. T110-7113 Vol. 71. No. 9
0022-538X/97/804.00+0
Copyright © 1997, American Society for Microbiology

Active-Site Residues of Cyclophilin A Are Crucial for Its
Incorporation into Human Immunodeficiency
Virus Type 1 Virions

TATYANA DORFMAN,' ANDREAS WEIMANN,' ALESSANDRA BORSETTL'
CHRISTOPHER T. WALSH.” axp HEINRICH G. GOTTLINGER'*
Division of Human Retrovirology, Dana-Farber Cancer Institute,’ Department of Biological
Chemistry and Molecular Pharmacology,” and Department of Pathology,®
Harvard Medical School, Boston, Massachusetts 02115

Proc. Natl. Acad. Sci. USA

Vol. 89, pp. 8351-8355, September 1992
JourNAL OF VIROLOGY, Aug. 1998, p. 6430-6430 Vol. 72, No. 8 Medical Sciences

(022-538X/98/504.00 +0
Copyright © 1998, American Society for Microbiology. All Rights Reserved.

Inhibition of human immunodeficiency virus and growth of infected

Human Immunodeficiency Virus Type 1 Replication Is T cells by the immunosuppressive drugs cyclosporin A and FK 506
Modulated by Host Cyclophilin A Expression Levels (sl syetts AIDS)
LEI YIN.! DOUGLAS BRAATEN.! Anp JEREMY LUBAN'2* ABRAHAM KARPAS*T, MARK LowDELL¥, S. KiM JAcoBSONY, AND FERGAL HiLL*
N N & N . B i niversity, Hills X i , Unit il Sl 3
Diparimerts of Microbioiogy Snd Madicng, Collmble Ustwrai, Cole onaig—trdr g i Ao il e LS A g gy pra bbby g

Cambridge CB2 2QQ, United Kingdom

Cyclosporin A in combination with HAART
in primary HIV-1 infection

Rizzardi GP, Vaccarezza M, Capiluppi B, Tambussi G,
Lazzarin A, Pantaleo G.
J Biol Regul Homeost Agents 2000;14:79-81 25




AGO 2001 il Giornale

da pag.15

rimo trapianto di rene
Su un paziente sieropositivo

Y . Jransplant, .
3 . lastruttura -~
. che coordina s B
i-trapianti in Kalia - °

*" Ho molti dubbi e perplessita.

it &1 capitd accidentalmente

- di effettuare trapianti su soggetti .

‘ i rivelatisi sieropositivi; i risu];Fg'
rono disastrosi e avevamo escluso
* dal nostro protocollo questo tipo

= di intervento

_ L'intervento & un grande passo avanti sia
“ dal punto di vista etico sia scientifico. Sree
¢ - Finora le persone sieropositive, per la Yy B
.- cronica mancanza di organi, non venivano | -

;- incluse nelle liste di attesa prioritarie. Ma
~ *; oggi, con i farmaci anti-Aids si & allungata ,
.7+ lasperanza di vita per un sieropositivo,
% o al quale pus essere trapiantato un organo %




WINTER 2005

“Three years ago | got transplanted, | am reborn”
La Gazzetta del Sud, September 1,2004

Creatinine CD4
144 mg/dl
| —500
10 |- _ -
B 399 Lo
— k —100
1 — 1.6 mg/dl

July 2001 April 2005 27



& SECA | & SECA I

SECA | and SECA Il randomized trials investigating the role of OLTx
In unresectable liver colorectal metastasis have reported survival
rates of 80% at 4 years

Recurrence rates were rather high (60% at 2 years from OLTx), and
mainly in the lungs

However, the overall survival was still long, as the disease was
controlled by systemic treatment
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Successful OLTx for
breast cancer
metastasis

* A41-year-old female was | T e =\
diagnosed with breast A P . ahi el f L
cancer Y i Y e

« She underwent a
guadrantectomy and
axillary lymphadenectomy

in January 2000



& Successful OLTx
for breast cancer
metastasis

THE PATIENT UNDERWENT
OLTx IN JULY 2019 (ALIVE AND
WELL IN 2025)

BUT the Italian POLICY allows
indication for liver failure, and
not the oncological disease
itself: as a consequence only 1
patient has been transplanted
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Global collaboration
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@% Kidney Exchange: Some History

Felix Rapaport The case for a living emotionally related international kidney donor
exchange registry, Transplant Proc. 1986

1991 Korea: Kwak JY , Kwon OJ, Lee KS, etal. "Exchange-donor program in renal
transplantation: a single-center experience,” Transplant Proc , 1999

1999 Basel: Thiel G, Vogelbach P, Gurke L, et al. "Crossover renal transplantation:
hurdles to be cleared!”, Transplant Proc , 2001

Netherlands: de Klerk M, Keizer KM, Claas FH, et al. "The Dutch national living donor
kidney exchange program” Am J Transplant , 2005

2000 USA: Anthony P Monaco and Paul E Morrissey, Rhode Island Hosp
Delmonico FL, Morrissey PE, Lipkowitz GS, et al. “Donor kidney exchanges”, Am J
Transplant , 2004

Roth AE, Sonmez T, Unver MU “Kidney Exchange,” Quart J Econ, 2004

Roth, AE, Sénmez, T. Unver MU, Delmonico FL, and Saidman SL, Utilizing List Exchange
and Undirected Good Samaritan Donation through “Chain” Paired Kidney Donations,” Am
J Transplant, 2006
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The NEW ENGLAND
JOURNAL of MEDICINE

VOL. 360 NO. 11

¢

ESTABLISHED IN 1812 MARCH 12, 2009 NEJM.ORG

A Nonsimultaneous, Extended,

Altruistic-Donor Chain

Michael A. Rees, M.D., Ph.D., Jonathan E. Kopke, B.S., Ronald P. Pelletier, M.D.,
Dorry L. Segev, M.D., Matthew E. Rutter, M.D., Alfredo J. Fabrega, M.D.,
Jeffrey Rogers, M.D., Oleh G. Pankewycz, M.D., Janet Hiller, M.S.N.,
Alvin E. Roth, Ph.D., Tuomas Sandholm, Ph.D., M. Utku Unver, Ph.D.,
and Robert A. Montgomery, M.D., D.Phil.

SUMMARY

We report a chain of 10 kidney transplantations, initiated in July 2007 by a single
altruistic donor (i.e., a donor without a designated recipient) and coordinated over
a period of 8 months by two large paired-donation registries. These transplanta-
tions involved six transplantation centers in five states. In the case of five of the
transplantations, the donors and their coregistered recipients underwent surgery
simultaneously. In the other five cases, “bridge donors” continued the chain as
many as 5 months after the coregistered recipients in their own pairs had received
transplants. This report of a chain of paired kidney donations, in which the trans-
plantations were not necessarily performed simultaneously, illustrates the potential
of this strategy.

35
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February 2012, NKR: a NDD chain of
length 60 (30 transplants)
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5-7 million people die every year
worldwide due to the inability to pay

for either dialysis or kidney
transplantation. This figure is double the

number of yearly deaths due to
tuberculosis, malaria, and AIDS.

Liyanage T, Ninomiya T, Jha V, et al. Worldwide access to treatment for end-
stage kidney disease: a systematic review. Lancet 2015;385:1975-82.




GLOBAL KIDNEY EXCHANGE

The continuing cost of long-term dialysis
for a US patient can be redirected
into three streams

Long-term
savings
that accrue to SATENT
the insurance
Transplant payer
Transplant
and long-term
and long-term
care for an
. _ care for the
international US patient

T patient

Transplant Transplant

precluded by precluded by
financial immunologic s
barriers l barriers

DONOR DONOR

Feasible transplant Feasible transplant




& Global Kidney Exchange

The GKE proposal is “self-financing”:

« cost of hemodialysis (USA) = $ 90,000 per year
» average time under dialysis = 5 years

e cost of transplant = $ 120,000
e saving in 10 years per patient = $ 600,000
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THE MADRID RESOLUTION ON ORGAN
DONATION AND TRANSPLANTATION

In response to the global disparities in access to transplantation, a
growing demand for organs, and the self-evident harms of transplant
tourism, a meeting of 140 representatives of international scientific and
medical bodies, government officials and ethicists was held in Madrid
from the 23rd to the 25th of March, 2010. ... The purpose of the
meeting was to call for a global goal of national responsibility in
satisfying organ donation and transplantation needs, with
sufficiency based on resources obtained within a country for that
country and via regulated and ethical regional or international
cooperation, when needed.
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S Opposition to Irresponsible Global Kidney Exchange Eeaaac
Francis L. Delmonico &, Nancy L. Ascher -

Accepted manuscript online: 21 August 2017  Full publication history

We are writing in opposition to the proposed Global Kidney
Exchange that would solicit living donors from economically
underdeveloped countries such as Mexico, the Philippines, Kenya,
India and Ethiopia (1). The experience of representatives from
countries such as India and Mexico reported at the Vatican
Pontifical Academy of Sciences Summit on the topic of organ
trafficking in February 2017 was very clear—these locations are sites
of organ trafficking (2-6). The capacity of this project to assure that
targeted donors in underdeveloped countries will be emotionally —
related, free of coercion, and fully informed of risk, is not feasible
when the culture is so experienced with organ sales.

41



“the plan is really not about the
international recipient (nor...about
the international donor), but only
about getting organs for US citizens.
So it is exploitative.”




Organ Trafficking
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Private audience on organ trafficking
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" Private audience on organ trafficking

Vatican City, September 19, 2014 45
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- Workshop on “Modern Slavery and Climate
Change: the Commitment of the Cities”
Vatican City, July 2015




s From the Declaration signed by
& Pope Francis and the Mayors

Vatican City, 21 JULY 2015

...As mayors we commit ourselves to building, in our cities
and urban settlements, the resilience of the poor and those
In vulnerable situations and reducing their exposure to ...
economic, social and environmental shocks and disasters,
which foster human trafficking and dangerous forced
migration.

At the same time, we commit ourselves to ending abuse,
exploitation, trafficking and all forms of modern slavery,
which are crimes against humanity, including forced labor
and prostitution, organ trafficking, and domestic
servitude...



Y Black markets have to be taken seriously

 That's why the first GKE pair was started in the
Philippines with a husband and wife. The second
GKE pair from Mexico were first-grade cousins cared
for by a world-renowned nephrologist.

* We think the right course of action is to proceed
carefully, slowly at first, and with constant monitoring.




& Global Kidney Exchange
Results to Date

S

 All of the non-US patients were matched in less than
one year of waiting in the APD United States-based

system, and the high PRA patients had been waiting
more than 5 years

* International recipients have 100% 5-year
patient/graft survival

« All international donors are alive with normal
creatinine and blood pressure.

49



g_;:) Global kidney exchange, with a pair from the
g Philippines—January 2015, Alliance for
Paired Donation (Rees et al.)

Jose Mamaril received a kidney from a non-directed
American donor in Georgia. His wife, Kristine, donated one
of her kidneys to an American recipient in Minnesota, whose
donor continued the chain by donating to a patient in Seattle.
THE BLADE/JETTA FRASER
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GKE in Mexico: A Bridge of Life

JAMES ALISON, REFLEXIONES DE UN SACERDOTE GAY

“Just as US President
Donald Trump is seeking
to build a wall of
thousands of miles on the
border with Mexico, a
tireless surgeon and a
renowned economist join
forces to exchange
organs between citizens
of both countries."




N Why is GKE Special?

Kidney exchange exists in rich countries
with lots of highly sensitized patients,
which allows us to help some poor
patients at no cost.




Transplant International

INVITED COMMENTARY
Global kidney exchange should expand wisely

Alvin E. Roth', Ignazio R. Marino® Obi Ekwenna®, Ty B. Dunn®, Siegfredo R. Paloyo™®, Miguel Tan’,
Ricardo Correa-Rotter®, Christian S. Kuhr?, Christopher L. Marsh'®, Jorge Ortiz®, Giuliano Testa'", Puneet
Sindhwani®, Dorry L. Segev'?, Jeffrey Rogers'?, Jeffrey D. Punch'®, Rachel C. Forbes'®, Michael A.
Zimmerman'®, Matthew J. Ellis'’, Aparna Rege'’, Laura Basagoitia'®, Kimberly D. Krawiec'? &

Michael A. Rees*® ()

1 Stanfard Universey, Palo Alto, CA,
UsA

2 Thomas Jefferson Unwerstty,

Transplant International 2020; 33: 985-988

Philadelphia, PA, USA Received: 10 May 2020; Accepted: 13 May 2020

3 Unwersity of Toledo, Toledo, OH, USA

4 Unwersity of Pennsyhvania Correspondence

Philadelphia, PA, USA Michael A Rees, University of Toledo Medical Center, Department of Urology, 3000 Arlington
5 Phiippine General Hospital, University Avenue, Mail Stop 1091, Toledo, OH, USA.

of the Philpines, Mani, Phiippines Yol 410-385-2061;

6 St. Luke's Medial Center, Manis, X 8198833 /0%

Philppines e-mail: michael.ree2@utoledo.edu

7 Pedmont Hospital, Atlanta, GA, USA

8 Insttuto Naconal de Cencias Médicas y Nutnadn Sahador Zubirdn, Mexco Gity, Mexxo

9 Vigina Mason Medal Center, Seattle, WA, USA

10 Scrpps Chine and Scipps Green Hospital, La Jolls, CA, USA

11 Baylor Unnersity Medxal Center, Dallas, TX, USA

12 Johns Hopkins University, Balumore, MD, USA

12 Wake Forest Baptist Medical Center, Winston-Salem, NC, USA

14 Unwensity of Michigan, Ann Arbor, M1, USA

15 Vandertilt Unnersity Medical Center, Nashwlle, TN, USA

16 Froedtert Hospal-Medxal College of Wisconsin, Milwaukee, W, USA
17 Duke Unwersity Medial Cemer, Durham, NC, USA

18 General Regional Hospital No 1, Dr. Cardos Macgregor Sénchez Navarro, Instituto Mexcano del Seguro Social, Mexxo City, Mexco

19 Duke Unwersity School of Law, Durtham, NC, USA
20 Alance for Paired Kidney Donation, Perrysburg, OH, USA

We read with great interest and appreciation the careful
consideration and analysis by Ambagtsheer et al. of the
most  critical ethical objections to Global Kidney
Exchange (GKE). Ambagtsheer et al. [1] conclude that
implementation of GKE is a means to increase access o
transplantation ethically and effectively [2]. These con-
clusions by their European Society of Transplantation
(ESOT) committee on Ethical, Legal, and Psychological
Aspects of Transplantation (ELPAT) represent a step
forward toward a greater understanding and an open,
honest debate about GKE Taken together with the

© 2020 Steunstichting £50T. Published by John Wiley & Sors Lid
do:10.1111/r.13656

strong endorsement of GKE by Minerva et al. [3] in
Lancet and the positive position statement of the Amer-
ican Society of Transplant Surgeons (ASTS) [4],
Ambagtsheer et al. successfully dispel previously raised
doubts [5-13] to which we have previously responded
[2,14-17].

One previous argument against GKE that Ambagt-
sheer et al (and Minerva et al. [3]) reject is that the
general populations of some involved countries are not
in support of this construct [18,19]. We have recently
published new data to refute this argument as well. In
surveys in Germany, Spain, United States (U.S.), and
Philippines asking whether GKE should be legal,
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Letter to the Editor

National Trends in Machine Perfusion and Living
Donor Liver Transplantation: Complement or

Competition?

Raphael PH, Meier, MD, PhD,' Blizabeth A. King, MD, PhD,? Andrew M. Cameron, MD, PhD,? Saad Malik, MD,'
Daniel G. Maluf, MD," Chandra S. Bhati, MD,' and Allison Kwong, MD?

To the Editor:
he landscape of liver transplantation in the
United States is shifting rapidly with the rise of
machine perfusion (MP) technologies and normother-
mic regional perfusion (NRP). Following Food and
Drug Administration approval in 2021,' MP—particu-

simple linear regression. This study was Institutional
Review Board-approved (HP-00114199),

Among 59 centers, $3617 transplants were performed.
MP usage rose from 0.4% to 28.8%, with DCD use
increasing from 5.8% to 31.8% (Figure 1A). Most MP
cases (90.7%) employed normothermic protocols. LDLT

larly normothermic MP—has seen growing adop >
enabling ex vivo graft assessment under physiologic
conditions. Hypothermic MP, in contrast, supports

rates remained relatively stable: 5.8% in 2016 versus
6.3% in 2024, Median waitlist time dropped from 106 to
34 d (Figure 1B), consistent with recent dua !hnwmg that
waitlist Is are now 7 Medi

graft metabolism at low temperatures and mitig

ischemia-reperfusion injury. Both modalities, along
with NRP, have shown promise in improving out-
comes in extended criteria donors, especially for dona-
tion after circulatory death (DCD) livers, reducing
primary nonfunction, and ischemic cholangiopathy.*+
Distinctions between perfusion types—normothermic
versus hypothermic, portable versus back-to-base, with
or without NRP—have clinical and logistical implica-
tions.’ As both extended criteria donor and living donor
liver transplantation (LDLT) are often targeted to low
Model for End-stage Liver Disease (MELD) recipients,*
we analyzed their use across centers to assess potential
overlap or shifts in practice, Using Organ Procurement
and Transplantation Network data from January 2016
to December 2024, we identified US transplant cent-
ers performing both LDLT and deceased donor liver
transplants (donation after brain death and DCD) with
documented MP use, Yearly trends were analyzed using
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lab-MELD scores were stable: 15 for LDLT, 19 for DCD,
20 for MP, and 25 for donation after brain death. Four
centers showed declining LDLT volumes (P < 0.05), while
3 of those showed a concurrent rise in MP cases (P < 0.03).
Confounding variables—such as COVID-19, changing
exception-points criteria (hepatocellular carcinoma, chol-
angiocarcinoma, colorectal liver metastases), improved
acute on chronic liver failure care, and expanded hepatitis
C virus treatment—also influenced transplant activity dur-
ing this period.

Like LDLT, MP may enhance access to deceased
donor grafts for low MELD patients,'# The 2 strategies
appear complementary. LDLT remains vital, especially
in pediatric and oncology settings, as seen in coun-
tries where MP has been standard of care for a longer
period,* and requires continued institutional and policy
support. Equity concerns persist as MP is costly and
logistically complex, favoring well-resourced centers,
Similarly, sustaining LDLT programs demands long-
term investment and surgical expertise. A balanced
policy approach is needed to maintain access to both
modalities and ensure system-wide equity. Finally, the
growing use of NRP in US DCD transplants—some-
times followed by MP—adds further complexity and
potential benefir. Sequential perfusion strategies may
improve DCD outcomes, but their impact on LDLT vol-
ume remains to be clarified.”

In conclusion, MP is transforming access to marginal
deceased donor livers in the United States, yet its effect on
LDLT varies by center and context. While our findings do
not support a broad displacement of LDLT by MP, isolated
center-level shifts suggest a nuanced relationship. In this
context, MP and LDLT appear more complementary than
competitive. However, this letter format lacks the granu-
larity necessary to establish causality. Future work should
include multivariate analysis and center-level granularity
to guide policies that support innovation without compro-
mising equity.

www, transplaniournal com 1
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Months/Years

-136°C to -150°C

FIGURE 4 From liver preservation ( = intervention) to liver banking. (A) Static cold storage. Starting from the earliest days of liver trans-
plantation in the 1960s, deceased donor livers have been preserved with static cold storage, severely limiting preservation time often necessitating
transpiantation in the middle of the night. (B) Hypothemmic/normothermic perfusion. The emergence of hypothermic and normothermic perfusion
modalities has extended preservation times, facilitating daytime transplantation. The iological conditions of normothermic perfusion are
spurring intense explorations of novel interventions to alter and/or improve the allograft. (C, D) Supercooling and vitrification. Cryopreservation
through either supercooling or vitrification achieves a dramatic reduction of cellular metabolism and energy demands that may transiate into
similarly dramatic increases in preservation times, perhaps even extending to years. Liver preservation may transform into liver banking which
would open up a completely new landscape for transplantation through the accommodation of optimal donor-recipient matching, recipient

preparation, and peritransplant logistics.
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o Global Kidney Exchange
Results to Date

* In the United States, shipping kidneys is legally or
logistically not possible across national borders,
requiring 12 non-US donors to travel to the US and

two US donors to travel outside the US.

* For UAE and Israel, transnational shipping of living
donor kidneys was allowed.
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. BELIEVE IN THE POWER OF HYPOTHESIS
S5 TO CHANGE THE WORLD

The courage to fail. Be persistent even in the sorrow of failure, until you
succeed Iin proving the hypothesis was right

"It always seems impossible
until it's done.”

- Nelson Mandela
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