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ABSTRACT

Introduction. Correct donor selection in living donor liver transplantation (LDLT) is
essential not only to decrease the risks of complications for the donors but also to increase
the survival of both the graft and the recipient. Knowing their most frequent reasons of
donor elimination is so important for transplantation centers to gain time. In this study we
evaluated the effectiveness of potential donors in LDLT and studied the reasons for
nonmaturation of potential liver donors at our transplantation center.

Patients and Methods. We studied the outcomes of 342 potential living donor candi-
dates for 161 recipient candidates for liver transplantation between January 2013 and June
2014. Donor candidates’ gender, age, body mass index (BMI), relationship with recipient,

and causes of exclusion were recorded.

Results. Among 161 recipients, 96 had a LDLT and 7 had cadaveric liver transplantation.

SWwere 29% ol polentia

Conclusions. In our center, 106 of

Twelve of the 342 potential donors did not complete their evaluation; 106 of the remainin

330 (32%) donor candidates were suitable for

donation and the main reasons for unsuitability for liver donation were small remnant liver

size and fatty changes of the liver.

HERE is a disproportion between the increase in liver
transplant candidates and cadaveric organ donors, so

that the number of patients who die or are excluded from
the waiting list for transplantation increases. Alternative
treatment modalities have been studied such as living donor
liver transplantation (LDLT) [1]. The outcomes improve
feasibility of this treatment option and encourage both the
recipients and donors. Selection of a suitable donor is very
important for successful LDLT. The goal of donor evalua-
tion is to determine whether or not the donor is medically
and psychologically suitable for living donation. Donor
evaluation is essential not only to decrease the risks of
complications for the donors but also to increase the sur-
vival of both the graft and the recipient. Therefore, strict
donor selection criterias are used for successful LDLT in
transplantation clinics. The main causes of donor elimina-
tion are changed from center to center. Knowing their most
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frequent reason of donor elimination is so important for a
transplantation center to gain time during the donor eval-
uation process. In this study, we evaluated causes of donor
elimination and effectiveness of potential donor selection in
our transplantation center.

PATIENTS AND METHODS

We studied the outcomes of 342 potential donor candidates for 161
recipient candidates for liver transplantation between January 2013
and June 2014. Donor candidates’ gender, age, body mass index
(BMI), relationship with the recipient, and causes of exclusion were
recorded. Donor candidates were divided into accepted and non-
accepted groups. Variables of the 2 groups were compared.
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Outcomes of Donor Evaluation in Adult-to-Adult Living
Donor Liver Transplantation

James F. Trotter,' Karen A. Wisniewski,2 Norah A. Terrault,’ James E. Everhart,* Milan Kinkhabwala,?
Robert M. Weinrieh,5 Jeffrey H. Fair,” Robert A. Fisher,® Alan J. Koffron,? Sammy Saab,' Robert M. Merion,?
and the AZALL Study Group

The purpose of donor evaluation for adult-to-adult living donor liver transplantation (LDLT) is
to discover medical conditions that could increase the donor postoperative risk of complications
and to determine whether the donor can yield a suitable graft for the recipient. We report the
outcomes of LDLT donor candidates evaluated in a large multicenter study of LDLT. The
records of all donor candidates and their respective recipients between 1998 and 2003 were
reviewed as part of the Adult-to-Adult Living Donor Liver Transplantation Cohort Study
(A2ALL). The outcomes of the evaluation were recorded along with demographic data on the

donors and recipients. Of the 1011 donor candidates evaluated, 405 (40%) were accepted for

donation. The donor characteristics associated with tance (” < 0.05) were vou
lower body mass index, and biological or spousal relationship to the recipient. Recipient char-
acteristics iated with donor P were younger age, lower Model for End-stage Liver

Disease score, and shorter time from listing to first donor evaluation. Other predictors of donor
acceptance included earlier year of evaluation and transplant center. Conclusion: Both donor and
recipient features appear to affect acceptance for LDLT. These findings may aid the donor
evaluation process and allow an objective assessment of the likelihood of donor candidate accep-
tance. (HEPATOLOGY 2007;46:1476-1484.)

aspects of adult-to-adult living donor liver identified as early as possible. Acceptance of donors by

D onor evaluation is one of the most important  a stepwise fashion so that unsuitable donors can be
transplantation (LDLT).!* The evaluation the evaluating team implies that they have met all rel-

process is designed to reveal any condition that may
increase the risk of complications for the donor. In
addition, the transplant team should determine
whether the donor will yield a suitable graft for the
recipient. The evaluation process typically proceeds in

evant medical, surgical, psychosocial, and informed
consent criteria necessary to proceed with donor right
hepatic lobectomy.

The Adult-to-Adult Living Donor Liver Transplanta-
ton Cohort Study (A2ALL) is a multicenter project

Abbreviations: A2ALL, Adulr-ro-Aduir Living Donor Liver Transplanzarion Cobort Srudy; BMI; body mass indes; DDLT, deceased donor liver mangplant; LDLT,
living donor liver mansplantarion; MELD, Model for Endl.ssage Liver Disease score; SRTR, Sciensific Regisory of Transplans Recipient
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recipients and donors. Selection of a suitable donor is very
important for successful LDLT. The goal of donor evalua-
tion is to determine whether or not the donor is medically
and psychologically suitable for living donation. Donor
evaluation is essential not only to decrease the risks of
complications for the donors but also to increase the sur-
vival of both the graft and the recipient. Therefore, strict
donor selection criterias are used for successful LDLT in
transplantation clinics. The main causes of donor elimina-
tion are changed from center to center. Knowing their most
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We studied the outcomes of 342 potential donor candidates for 161
recipient candidates for liver transplantation between January 2013
and June 2014. Donor candidates’ gender, age, body mass index
(BMI), relationship with the recipient, and causes of exclusion were
recorded. Donor candidates were divided into accepted and non-
accepted groups. Variables of the 2 groups were compared.
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Graft inflow modulation
Dual lob LDLT

Donor liver steatozunu onlemek icin siki kilo kaybi
rejimleri

ABO-1 LDLT

LPE (Liver Paired Exchange)
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Review Article on Living Donor Liver Transplantation
Challenge to ABO blood type barrier in living donor liver
transplantation

Hiroto Egawa

Department of Gastroenterology, Tokyo Women'’s Medical University, Tokyo, Japan

ARTICLE INFO ABSTRACT

ABO incompatible living donor liver transplantation has the potential to expand the donor pool for pa-
tients with end stage liver diseases on the expense of challenges to overcome immunological barriers
across blood type. There is a profound impact of age on incidence and severity of antibody mediated
rejection (AMR). Even children older than 1 year have chances of AMR; children aged 8 years or oldgr
have risks of hepatic necrosis similar to adult liver recipients. The mechanism of AMR is based on cir-
culatory disturbances secondary to inflammation and injury of the vascular endothelliu!n caused by an
antibody-antigen-complement reaction. The strategy to overcome ABO blood type barrier 1§ based oq both
pre-transplant desensitization and adequate treatment of this phenomenon. Nowadays, rituximab is thle
standard means of desensitization but unfortunately an insufficient aid to treat AMR. Because of low inci-
dence (less than 5% in the rituximab era), in practice of AMR only some case reports about the t.reat.n?ent
of clinical AMR are available in the literature. Initial experiences revealed that the proteasome inhibitor,
bortezomib might be a promising treatment based on its capacity to deplete plasmg cell agents.‘A.lthgug'}'l
ABO blood type barrier has been counteracted in 95% of patients by applying “rituximab-desensitization”,
many issues, such as prediction of high-risk patients of infection and AMR and secure treatment strate-

gies for evoked AMR, remain to be resolved.
© 2020 First Affiliated Hospital, Zhejiang University School of Medicine in China. Published by Elsevier
B.V. All rights reserved.
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ABSTRACT

Background/Aims: ABO-incompatible (ABO-1) liver
transplantation (LTx) may be mandatory in urgent
conditions such as acute liver failure (ALF) or acute-
on-chronic liver failure [ACLF) when deceased donor
(DD) is unavailable or living donor {LD) selection is
limited. This study specifically addresses the problem
of urgent ABC-1 LTx in crifically ill adult patients
having ALF or severely decompensated end-stage
liver disease. Methodology: This series included 16
patients, 10 underwent ABO-1 LD LTx and 6 underwent
# ARC-1 DD [Tx. Multiple sessions of plasmapheresls
reduced isoaglutinin titres tn 1/16 or below, hefore
and after LTx. Results: Mean follow-up period was

INTRODUCTION
ABO-Incompatible (ABO-I) liver transplantation
(LTx) is an inevitable problem in liver transplantation
(LTx] in emergency conditions, hecause either deceased
danor (DD] is nat available or living donor (LD) selection
is limited. Refusing ABO-I L may lead to expeditious
death of the patient. Therefore, the use of grafts fram
ABO-I donors might be the only available option.nitial
experiences have shown that w! ABO-I living donor
(LD) LTx can be performed with relative safety in infants
=1 year-old, adult patients remain at consi ble
risk of early mortality (1). In these cases, causes of de:
were infection secondary to antibody mediated reje
(AMR) or over-immur ppression, usually
presents as hepatic necrosis or intrahepatic biliary
complications (2), ABO-I LTx has been most frequently
performed for two indications, namely emergency
transplantation for acute liver failure or acute-on-
chronic liver failure, when no ABO-compatible donor
is available (3). This study specifically addresses the
problem of emer; LTx in eritically ill adult patients
having acute liver failure or severely decompensated
end-stage liver discase

METHODOLOGY
This series included sixteen patients, of which ten
underwent ABO-I LD LTx and six underwent seven

ABO-1DD LTx, over the 9 year period between 2002 and
2011, Two patients had undergone ABO-compatible
LD LTx before ABO-1 DD LTx, because of hepatic artery
thrombaosis. Clinical characteristics of the patients,
donar-recipient blood group match, and outcoms
shown in Table 1.The study was conducted under the
institutional review board and all transplants were

4hge 11249

3410-229; E-mail: sezalyilmaz@inonu.edu.tr

10,37 months (1 to 38). Median for MELD scores was
225 (17 to 30). Median survival was 9 menths and
mean survival was 195 months. Hospital mortality
was 3 (18.7%). Two patients died due to small for
size graft syndrome and cerebrovascular bleeding
respectively. Hepatic artery thrombosis developed
In 3 patients. Two of them died at postoperative 4
and 9 months. Third patient is still alive with hepatic
necrosis problem. Conclusions: ABO-I LTx remains
an important and unaveidable therapeutic option in
adult patfents with ALF or ACLF and urgent need for
an allograft without the possibility to allocate a blood
group compatible liver graft.

performed at the University of Inonu at Mal:

Multiple sessions of plasmapheresis (PE) were used
to reduce isoaglutinin titers to 1:16 or lower before
and after the transplantation. A final precperative
PE was performed for each patient on the day of
wansplantation. In all patients, isoaglutinin titers were
lowered below 1:16 by a maximum of 2 PE sessions
before transplantation. In the first 30 days after
g tter levels above threshold of
16 lead to repeated PE. The mean of necessity of PE
after transplantation was &, [range 4-9). Regarding
technique, dual needle PE procedures were performe
using a cell separator (Com.Tec, Fresenius HemoCare
GmbH, Bad Homburg, Germany], single-stag nnel
filler and TPE disposable set [ :senius Kabi AG,
Bad Homburg, Germany), Uniformly, cular access
was via a double lumen dialysis > catheter from
internal jugular vein, by an experienced radielogist,
Ramazan Kutlu. The inlet flow rate was between 60
ard 100mL/min. The fluids for plasma
exchanges h frozen plas) 5% human s i
and normal saline) and their ratios were dete
or. the basis of the patient’s coagulation parameters.
Fresh frozen plasma used was always AB fresh frozen
plasma that presumably did not contain anti-A and
anti-B antibodies.Splenectomy carried out after
th= graft reperfusion to suppress antihody production
inthe last seven cases. No splenectomy was performed
in the first nine patients. Instead, splenic artery ligation
was performed. Pneumoc I polysaccharide vaccine
was given 1o all recipients.No patient was given portal or
intra-art | intrahepatic infusion therapy.

The standardimmunosuppressive regimen consisted
of induction therapy with 1L-2 receptor antagonist

=

Jaded [euiduip |

Abbreviations:
ABD-Incompatible




CZINONU UNIVERSITY

ABO-incompatible Karaciger Nakli Protokoliti

LTx’den 2 hafta once Rituximab

B-cell depletion yetersiz ise ilave doz Rituximab

CD19(+) mononiikleer h kullanarak B-cell popiilasyonunu tayin edersiniz
LTx’de 7 giin once Tacrolimus ve MMF basla

2-3 session plazmaferez (antikor titresini 256’nin altina diisiir)

LTx donrasi antifungal ve CMYV tedavisi

IV immiinglobulin LTx sonrasi 5 giin proflaktik

Portal venden lokal tedaviler (methyl prednizolon, PGE1, gabexelat mesilat)

Acil LTx’de splenektomi
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Advances and innovations in living donor liver transplant
techniques, matching and surgical training: Meeting report
from the living donor liver transplant consensus conference
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Abstract

The practice of LDLT currently delivers limited impact in western transplant centers.
The American Society of Transplantation organized a virtual consensus conference in
October 2021 to identify barriers and gaps to LDLT growth, and to provide evidence-
based recommendations to foster safe expansion of LDLT in the United States. This
article reports the findings and recommendations regarding innovations and advances

Mark Sturdevant and Swaytha Ganesh are
co-first authors.

Mazia Selzner Sukru Emre are co-senior
authors.

in approaches to donor-recipient matching challenges, the technical aspects of the
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TABLE 1 (Continued)

WPriarity importance of barrier strategylies) C . mean (50); {BQIRN

#9 Roles for alloantibedy testing In liver trarsplantation, and LOUT, remalrs uncleas, It arce: 654162 6.5 (5.75 8¢

+ Pre-transplamt HLA Immuralogic risk evaluation should not exclisde an ofherwice Imipact GBL (L7974, 8)
acceptabde donor from LOLT Feaxihilihy: G6F0 [1.84); 7[5, 4]

* HLA Immunologlcal risk stratificat ion in certain donorfreciplent pairs may gulde-post Iraact 58 [LET] T 16,81
transplant Immuncsuppression manimization and optimize long term sutoamss Feasibility: A2 [1.54) 714, 7)1

* For recipiznts with high immunologic risk, LOLT may offer an opportunity to optimize Tt 621 [1.74); 7 (4, 8P
immunalogic-related outoo mes Fegihilihy: GRO[1.57) 7146, 7P

+ [Data regarding LOLT in reciplamts with high immuncéagic risk should be disseminated via Tt &81 (184 74,9
educatonad wabinars, list serves, and lecture series, Feasihility; G660 [1.74; T s, 81

Mote: Barriers ardered from highest to lowest rated priority. Responss cpticns rated from 9 = very important, very impactful, or very feasible to

1 = unimportant, not impactful. or ok feasible.

Il ates CONSENSUS Was NOE Met ACross responses, based upon abowe outlined consensus methods

Canlerance participants agreed that Western centers need Lo start
collecting granular data about the reasans patential LLDs are ruled aut,
because cusrently this process |5 opague and therefore cannot be stud-
jedl adequately (Table 1). The opinion of the consensus conference was
thatexclusion based on potential LLD age is currently an impartant bar-
rier Lo expansion of LOLT. There was agresment that upper age cutoffs
vary amang centers, cutcomes in recipients of grafts from older liv-
ing donars are penerally acceptable, and the donor operation is safe in
properly selected older living donars. The group did nat reach a con-
sarsus regarding the feasibility of recommendations for utilization of
older living donors in the sstting of recipient characteristies [MELD
seare, agel. There was also no consensus that LPE could be a patential
salution to match alder living damors ta appropriate recipients if age is
the sole oriterion to exclude a potential LLD.

24 | ABO incompatibility is an absolute
contraindication to LDLT in most transplant programs

ABOI is & frequent cause for potential LLD exclusion in the Western
wiarkd. In Asian countries with imited socess to deceased liver donors,
initial cutcomes in ABOI LDLT were poor, but with the advent of
desensitization with rituximab in the early 20005, outcomes improved
dramatically.**

Dﬁite these advamces, the risk of antibody mediated rg‘ clion
resulting in diffuse ischemic cholangiopathy in approcimately 5-7%
of cases, for which there are limiled treatment cstions owlside re-

o T T — T T ————— e
transplantation, has resulted in sipnificant reluctance to wnderiaks

ABDI LDAT in the Wesh mil'lﬁ to this hesilance is the lack af
Consensus abssut an ﬂﬁlirl'lﬂ SECH Eﬂlm. Currentli I‘.'llii @ sin-

smaall number of these transplants o date. Howeser, ABQI LDLT may

s e T T P} P T S Y T | T YT
be an aptiaon Fod Eatierﬂ.s im e United Stales withoul access to

There was clear consensus that ABGH LDLT does nol increade risk

f

in infants, but there was reluctance to suppert widespread utiliza-
tion of ABOI LDLT in slder children or adult recigients currently

(Table 1). There was concern that, like the Western exparience with
ABOH kidney transplant. unforeseen immune challenges in Western
populations might octur more frequently than the 5-7% rate seen
in Asian pogulations. Also, a recipient in the United States with dil-
Tuse intrahepatic cholangiopathy has limited access for re-transplant.
Consansus conference participants also commented that variability in
insurance reimbursament for desensitization might be a barrier far
carters interested in starling an ABO§ program. The graup recom-
meanded best practices surrounding thess health care insurance issuss
eould be gleaned from centers perfarming ABOI living donor kidney
transplantation, and that significantly mare data was needed fram the
srnall pumber of ABOI LOLTs at Western centers in the form of a reg-
itry. In addition, centers would be more likely to consider ABOi LDLT
il a clearly defined antibody titer cut-off was established, and a sin-
gle protocal for desansitization and monitering alter transplant could
e agreed upon. Last, there wias concern that centers would be relue-
tanl to consider ABD LDLT unless the United Metwork for Organ
Sharing {UMNDS) granted exception points far recipients with graft loss
due ta diffuse ischemic cholangiopathy, to allow expedient access to
re-transglant.

25 | Role of HLA antibody testing in liver
transplantation

Several reports have associated a high-level presxisting and de nove
past-transplant donor-specific antibodies (DSA) with worse liver trars-
plant outcomes, inclsding ductopenia and fibrosis, plasma cell hep-
atitis, biliary strictures, accelerated fibrosis associated with recurrent
liver disease as well as warse graft and patient survival 713

Howewer, these reports are mainky based on studies in deceased
danor liver transplantation (DDLT), whereas the role of HLA antibodies
in LOLT is bess studied. Therefore, pre-transplant DSA assessment can
Be utilized a3 an immunclogic risk stratification measure, to guide post-
transplamt bransfusion and immuncsupgression managesment,”
rather tham an exclusion criterion of an otherwise acceptalble danos far
LOLT. HLA antibody-based risk stratification in LDLT recipients with
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Mark Sturdevant! | Swaytha Ganesh? | Benjamin Samstein® | ElizabethC.Verna* |
Manuel Rodriguez-Davalos® | Vineeta Kumar® | Marwan Abouljoud’ |
Oya Andacoglu® | Medhat Askar’ | Dieter Broering'® | Juliet Emamaullee'* © |

1“National Center for Child Health and Development, Tokyo, Japan

3yale School of Medicine and Yale New Haven Transplant Center, New Haven, Connecticut, USA
1Department of Medicine, University of Wisconsin, Madison, Wisconsin, USA

15University of Chicago Medicine, Chicago, lllinois, USA

1¢Department of Surgery, University of California San Francisco, San Francisco, California, USA
17 sjmera Transplant Center, University of Toronto, Toronto, Canada

1EUniversity School of Medicine, lzmir, Turkey

Correspondence
Mark Sturdevant, Department of Surgery, Abstract
University of Washington, 1959 NE Pacific,
Seattle, WA 98195, USA.

Email: sturde@uw.edu

The practice of LDLT currently delivers limited impact in western transplant centers.
The American Society of Transplantation organized a virtual consensus conference in
October 2021 to identify barriers and gaps to LDLT growth, and to provide evidence-
based recommendations to foster safe expansion of LDLT in the United States. This

Mark Sturdevant and Swaytha Ganesh are
co-first authors.

Mazia Selzner Sukru Emre are co-senior
authors.

article reports the findings and recommendations regarding innovations and advances
in approaches to donor-recipient matching challenges, the technical aspects of the
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TABLE 1 (Cantinued)

WPriarity importance of barrier strategylies)

‘Consensus responses mean (S0]; median (I3R)

#% Rale for allaantibody testing In liver trarsplantation, and LDLT, remalns unclear, IrrpartaTce 654 [1.62); £5(5.75,8)

+ Pre-transplant HLA Immundlogic risk evaluation should not exclisde an ot herwicse It 681 (179 F 4,81
acceptable donor from LOLT Feasihiliby: &0 [1.84); 7[5, 8]

* HLA Immunalogical risk stratification in certan denor/recipient pairs may gulde-post Iyt .68 167 75,81
transplamt immunceuppresson minimization and aptimine long term outoomses Feasthilihy 662 [1.54) 7 4, 7

* For recipizngs with high immunclogic risk, LODLT may offer an opportunity to ootimize rpact: 691 [1.74); 7 (4, &)
immunalogic-related cutcomes Feasihility: &0 [1.57); 74, 7)1

+ [Data regarding LOLT in reciplents with high immuncéogic risk should be disseminated wia It 651 [1.4848) 75, 3]
educational wehinars, list serves. and lefiure series Feasibllihy 660 [1.74); 7[5, 8)°

Wote: Barriers ardered from highest to lowest rated priority. Response cgtions rated from % = very important, very impactful, or wery feasible to

1 = unimpaortant, not impactiul, or rot feasible

*Indicates consensus was not met across responses, based upon above cutlined consensus methods,

ABDI iz & freguent cause for potential LLD exclusion in the Western
wiarkd. In Asian countries wilth Bmited scoass to deceasaed liver donors,
imitial cutcomes in ABOI LDLT were poaor, bub with the advent af
desensilization with rituxirsab in the aarly 20008, aubesersas improved
drarnatically. 2%

Despite these advances, the risk of antibody mediated rejection

resulting in difluse ischamic cholangiopathy in aporoximalely 5-7%

ol cases, for which there are Eiled trestment options oulside ra-
e

[r..'al'ﬁHhrl[..‘aliL‘-'ll s resulted in S.ih'ilifi!'...!'l". reluctance o wndertake
ABOQI LOAT in the West Adding tn this hesitance is the lack of

congensus abaut an quinmI ABD E'ulu-cul. Currurlll:. IJI": a sin-
e US center performs ABOI LDLT and they hasve dane ol
sl aumber of these transplants (o date. Howevar, ABDI LOLT vy

be &0 aplion o patients in the United Stales withoul access Lo
1
L

There was clear consensus that ABQI LOLT does nol incresse risk
in mfants, but there was reluctance 1o suppoerl widespread utiliza-

tion of ABOI LDLT in alder children o adult recigients currently

1. Diffuz iskemik kolanjiopati ile sonuclanan AMR’nin en onemli nedenlerinden biri
2. Optimal ABO-i protokolii yok
3. Re-transplantasyon disinda tedavi secenekleri sinirh
4. Batida ABO-i1 LDLT yapmaya isteksizlik var
5. US’de 1 merkez az sayida ABO-i LDLT yapiyor
6. LPE olanagi yoksa ABO-i LDLT bir secenek olabilir

due to diffuse ischemic cholangiopatly, Lo allow expedient access to

re-trarsplaml

25 | Role of HLA antibody testing in liver
transplantation

Several reports have associated a high-lewel presxisting and de nove
past-transplant domar-specilic antibodies (DSA) with worse lver rans-
plant outcomes, including ductopenia and fibrosis, plasma call heap-
atitis, biliary sirictures, sccelarabed fibrosis associsted with recurrent
liver disease as well a5 warse graft and patient survival 71

Hawavar, thase reports are mainly based o studies in decesgad
danor liver transplantation (DOLT), whereas the rode of HLA antibodies
in LDLT is bess studied. Therefore, pre-transplant DSA astesgment can
be utilized a5 animmunologic risk stratification messure, o guide post-
transplant trarsfusion and immUncdupgression 'mlw,'r'nenl.' =X
rather than an exclusion ariterion of an otherwise acceptable donor for
LOLT. HLA antibody-based risk stratification in LDLT recipients with
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Review Article on Living Donor Liver Transplantation
Challenge to ABO blood type barrier in living donor liver
transplantation

Hiroto Egawa

Department of Gastroenterology, Tokyo Women's Medical University, Tokyo, Japan

ARTICLE INFO ABSTRACT
Af‘fifge history: ABO incompatible living donor liver transplantation has the potential to expand the donor pool for pa-
Received 10 June 2020 tients with end stage liver diseases on the expense of challenges to overcome immunological barriers

Accepted 20 June 2020

across blood e, There is a profound impact of age on incidence and severity of antibody mediated
Available online 30 June 2020 typ P! p 8t ty y

rejection (AMR). Even children older than 1 year have chances of AMR; children aged 8 years or older

Keywords: have risks of hepatic necrosis similar to adult liver recipients. The mechanism of AMR is based on cir-
ABO blood type culatory disturbances secondary to inflammation and injury of the vascular endothelium caused by an
Living donor liver transplantation antibody-antigen-complement reaction. The strategy to overcome ABO blood type barrier is based on both
Antibody mediated rejection pre-transplant desensitization and adequate treatment of this phenomenon. Nowadays, rituximab is the

standard means of desensitization but unfortunately an insufficient aid to treat AMR. Because of low inci-
dence (less than 5% in the rituximab era), in practice of AMR only some case reports about the treatment
of clinical AMR are available in the literature. Initial experiences revealed that the proteasome inhibitor,
bortezomib might be a promising treatment based on its capacity to deplete plasma cell agents. Although
ABO blood type barrier has been counteracted in 95% of patients by applying “rituximab-desensitization”,
many issues, such as prediction of high-risk patients of infection and AMR and secure treatment strate-
gies for evoked AMR, remain to be resolved.

© 2020 First Affiliated Hospital, Zhejiang University School of Medicine in China. Published by Elsevier
B.V. All rights reserved.
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ABD’de KPE yoluyla yapilan yillik nakil sayis1 2024 yilinda yaklasik 1.500’¢
ulasmistir. Bu, canli donorden yapilan tiitm bobrek nakillerinin yaklasik %20’sini
olusturmaktadir ve 2000°li yillarin basina kiyasla 100 katin tizerinde bir artis
anlamina gelmektedir



Kidney Paired Exchange

ABO-i veya HLA-i canli donorlere sahip iki veya daha
fazla bobrek yetmezIlikli hastanin, donorlerini takas
ederek biyolojik olarak uyumlu donorlere sahip olmasi
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Liver Paired Exchange

* Capraz karaciger nakilleri, “canh donor
uyumsuzluk” sorunlarinin ustesinden gelmek
icin, hastalarin uyumsuz canh donorlerini takas
etmek suretiyle transplantasyonuna olanak
saglayan yenilikci bir yaklasimdir



2-WAY

EXCHANGE

Two-way Exchange

Ahmet is a blood type A liver patient. His
wife, Bahar, is willing to donate a lobe of
her liver to Ahmet. However, having blood
type B, Bahar cannot donate...

3-WAY
EXCHANGE

Three-way Exchange

Cuneyt is a liver patient with blood type O.

Alp is willing to donate a liver lobe to his
brother CUneyt, but due to blood type
incompatibility (his blood type..
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L-WAY
EXCHANGE

Four-way Exchange

This example closely follows the world's

first 4-way liver paired exchange that

occurred in our institution in July 2022.

Deniz is a pediatric liver patient with

blood type A, weighing... M



Liver Paired Exchange (LPE) R eo—

° 2010’larin ortalarinda, diinya genelinde KPE
programlari olgunlasmaya basladikc¢a, piyasa
tasarimcilarinin ilgisi LPE kaydi. LPE ile KPE’ye
kiyasla cok daha buyuk saghk kazanimlar elde
edilebiliyordu.

» Ik LPE 2003 yilinda Seul, Kore’de gerceklestirildi (Hwang ve ark., 2010).

* 2003-2022 arasindaki yirmi yillik donemde, diinya genelinde yayimlanmis

toplam LPE nakil sayis1 250’nin altindaydi ve bunlarin ¢ogu Hindistan 1le
Giiney Kore’den raporlanmaisti.

ECONOMETRICA: MAY, 2020, VOLUME 88, ISSUE 3
Efficient and Incentive-Compatible Liver Exchange

https://doi.org/10.3982/ECTA16400
p. 965-1005

Haluk Ergin, Tayfun Sénmez, M. Utku Unver
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Liver Paired Exchange: Indications

* ABO-incompatibility
* Suboptimal graft volume
* Suboptimal remnant liver volume

* Anatomical variations that may reduce the
success of transplantation

* Altruistic compatible pairs
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LPE in Inonu University - Malatya

In the late 2010s, market designer in Boston began searching for liver-transplant
centers willing to pilot their ideas

Five simultaneous living donor liver transplantations were performed in Malatya,
in June 2019, as a reherseal to LPE

After visiting of the market designers in July 2019, two foundation signed an
agreement to launch a joint liver-exchange program

‘ AA TURKEY WORLD ECONOMY POLITICS SPORTS INFOGRAPHICS ANALYSIS ENERGY VIDEO PHOTO

TURKEY, HEALTH

Five simultaneous living donor liver transplantation

B
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Multiple Swaps Tested: Rehearsal for Triple and Five-Liver Paired

Exchanges

Sezai Yilmaz*, Ahmet Kizilay, Nuru Bayramov, Ahmet Tekin, and Sukru Emre

Department of Surgery and Liver Transplantation Institute, Inonu University, Malatya, Turkey

ABSTRACT

Despite several advances in living donor liver transplant (LDLT), many potential living liver
donors cannot donate their organs to their relatives because of blood group incompatibility and
unsuitable anatomy. Liver paired exchange (LPE) can be used to overcome incompatibilities
between living donor—recipient pairs. In this study, we report the early and late results of 3 and
5 LDLTs performed simultaneously to initiate the more complex LPE program. By demonstrat-
ing that our center is capable of performing up to 5 LDLTs, we have taken an essential step for

establishing a complex LPE program.

major challenge in the liver transplantation field is the
insufficient number of donors compared with the growing
demand by transplant candidates. Many strategies to overcome
the organ shortage have been developed, including extended
criteria donors and living donor liver transplant (LDLT). The
advent of LDLT, which started in the late 1980s, became a stan-
dard operation of liver transplantation centers after a decade.
This was especially true for Asian countries because deceased
donor donation is very scarce due to cultural problems. Simi-
larly, transplant centers in Turkey have been performing LDLT
with an increasing frequency [1]. Because LDLT provides equal
or even better results for both chronic and acute liver failure,
transplant surgeons are faced with an obligation to perform mul-
tiple LDLT procedures, including both planned and emergency
LDLT, simultaneously. A few centers have published that they
performed a very high volume of liver transplants (LTs) in 1

MATERIALS AND METHODS

Between March 2002 and September 2021, a total of 3053 LT proce-
dures were performed in our liver transplantation institute. Of these,
2571 (84.2%) were LDLTs and 482 (15.8%) were deceased donor LTs.
Until the second half of 2019, multiple LDLTs in same day were tried
twice. To summarize, in June 2018, we performed 3 simultaneous
LDLTs on the same day. Demographic and clinical features of the recip-
ients are given in Table 1. Three simultaneous LDLTs was probably a
world first. Until then, some days we had 3, 4, or even 5 LTs in different
time periods on the same day. However, not all of them were LDLTs; 1
or 2 were deceased donor LTs. These multiple transplants were made
because of urgent patient needs. For a liver transplantation center to
achieve these, it must have enough highly experienced surgical, anes-
thesia, and nurse teams; technical equipment; and the physical facility
including the operating rooms and intensive care units. Inonu Univer-
sity Liver Transplantation Institute has 12 operating theatres, 3 intensive
care units (each with a capacity of 12 patients), and 116 inpatient beds.
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1. Organized Exchange & Optimizatiol

n is Important

Prof Tayfun Sonmez

Prof Utku UNVER
Boston College MA, US Boston College, MA, US
August 2019
August 2022
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Tiirkiye’de Liver Paired Exchange ile ilgili Giinceller

Uc yilhk COVID gecikmesinin ardindan, Ekim 7, 2021°de baslayan
programimiz, ii¢ kez yapilan 2-way LPE sonrasi, dunyanin ilk 4’li (4-
way) LPE nakilleri pilot programin ilk yilinda, Malatya’y1 vuran

yikic1 7,8 buyuklugiindeki depremden once gerceklestirildi (Temmuz
S, 2022).

BBS-LPE sistemi oncesinde, hicbir sistem, hepsi 2-way LPE olmak
uzere, bir yil icinde 10°dan fazla karaciger deglslm nakll bildirmemisti
(sadece Pakist. |~

- L] - 4 A A u oo

Figure 2. (a, b) City center after the earthquake. (a) Grand Mosque, (b) Grand Bazaar.
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4-way liver paired exchange / swap liver
transplantation
(First in the World)



First 3-way Liver Paired Exchange

surgical Innovation

What Is the Innovation?
There is a shortage of almast everywhere in

Launching Liver Exchange and the First 3-Way Liver Paired Donation

Saad Salman, MD, MPH: Muhammad Arsalan, MBES; Faisal Saud Dar, MBES

‘swap reported. Incontrast to ad hoc manual identification of organ

the world. In the US, about 6000 transplant candidates die wait-
ingeach year.' In Pakistan, 30% to 50% of patients who needed 2
liver P P o and about
10 000 people die each year waiting for a liver.? Kidney paired

dby Nobel Prize-winningki hanoe (KE)

algorithms,? have enabled living donor kidneys to become an im-

d that

systematically identify the optimal set of paired donations has yet

the hallmark of a scalable orga

o

programis of algorit
identify possible exchanges. Regular deployment of LPD algo-
rithms is novel.

Atotal of 6 procedures took place on March 17, 2022. Patient
1, a 57-year-old man, received a right liver lobe from donor 2, 2
28-year-old coregistered donor of patient 2 (56-year-old man),
‘who in turn received a right liver lobe from donor 3, 2 35-year-old
woman who was 3 coregistered donor of patient 3. Patient 3, a
46-year-old man, received a right liver lobe from doner 1. 2
22-year-old woman who was a coregistered donor of patient 1,

to take hold for liver transplant.
Thei ion reported here is th sful imph
of aliver exchange mechanism® that
iy e = 73 ¥ e
living donor-pati These were facik-

tated by one of the world's first documented 3-way liver paired
donations (LPD) between patient-donor pairs.

Since 2018 and 2019, we have explored LPD as a strategy to
overcome barriers for liver fallure patients in Pakistan in collabora-
tion with economist Alex Chan, MPH 2 With LPD. the incompatibil-
ity issues with relative d be solvedb jngd
The Pakistan Kidney and Liver Institute (PKLI) adopted a liver
exe lgorithm developed by Chan® luate LPD
nities that prioritizes clinical urg stage Liver Dss-

the cycle (Figure). Five PKLI consultant surgeons and
7 senior registrars led the hepatectomies and liver allotransplants;
6 operating rooms were used simultaneously. One month post-
surgery, all patients and donors are robust with no graft rejection.
All the donors are doing well in the follow-up visits and have
'shown no psychological issues.

What Are the Key Advantages Over Existing Approaches?
Currently, there are a handful of cases of LPDs in Asia and Narth
Amer igh-income ies) and 2 i
ing only 2 incompatible patient-donor pairs at a time.*” The focus.
on only 2-way liver ges was probably i by the
al " A s <

ease[MELD] st abling 2-way or
3 h ek &

Y SWaps Yy ‘within

each swap has comparable ex ante risk (1o ensure faimess). As of

tical needs of liver etofa:

March 2022, 20 PKLI liver l had actively coreg-  cilitate LPD were not available before the innovation outlined. We
! ing and related but i donor i 7 a proof-of-concept in medical operations in a low- and
these 20/inc A i ithth ithmwe  middied il i N

found 7 potential transplants by two 2-way swaps and the 3-way

for howtopro-

y
«ceed for transplant centers around the world, including the US.

Figure. Three-Way Liver Exchange on March 17, 2022

Father and daughter
. [ 1
Paticnt 1 (MELD score 24) - Donar 1
¥ Fes aged 22y Liver
Liver A doraton
donation *Height 170cm « Height 158 cm
= Weight 93 kg = Weight 60 kg
Son and father Wit and hustand
[ . 1 = [
| Donor 2 - Patient 2 [MELD score 11) Doner 3 - Patient 2 (MELD s<ore 22)
aged 28y aged35y |i i —y
type + Bioad type B+ s *Blocdtype A+
= Height 170 cm | = Height 175 om = Height 157 cm Height 170 cm
~Weight 77 kg = Weight T8 g Weight 51 kg Weight 72 kg
Liver
domatn
MELD indicates Model for End-stage Liver Disease.
jamasurgery.com ¥ h li ber 7,2022

© 2022 American Medical Association. All rights reserved.
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IKEs have not been applied to LPD because of same differ-
ences between livers and kidneys. First, a liver donation can in-
volve the donor's left lobe or the night lobe. Resecting the latter car-
ries a 5-fold greater risk of postoperative complications, so LPD must
identify exchanges that do not expose one donor to much higher
risks than the other donor within aswap. Second, patients with liver
failure do not have the outside option of dialysis. While the primary
objective of KEs is to maximize the number of swaps, LPD needs to
prioritize exchanges based on potential patient mortality, LPD
algorithms? differ from KE algorithms by accounting for MELD score
and graft size and optimizing to look for the most MELD score-
weighted swaps (swaps involving the most patients with the high-
est MELD scores) that are same-lobe exchanges (left lobe for left lobe
or right lobe for right lobe),

How Will This Affect Clinical Care?

As more than 90% of liver transplants in Pakistan and many Asian
countries depend on living donors,” LPD can increase access to liver
transplant, Anecdotes of patients in low- and middle-income coun-

tients were aged 21 to 70 years. No transplant could readily result from
direct donations among these pairs, and deceased donors are scant.
Patients with liver failure with only incompatible donors face grim pros-
pects. LPD can increase access to liver transplant asit did for these 20
patients, with the potential to lower waitlist mortality.

What Are the Barriers to Implementing This Innovation

Maore Broadly?

Donorsmight be less comfortable donating a liver lobe to astranger
even if it will lead to a life-saving surgery for a loved one. Adopting
amultidisciplinary approach that incorporates social workers, psy-
chologists, and clergy to educate and support patients and donors
will be a prerequisite. It is best practice to take additional measures
to ensure donor psychologic safety after donation (to an unrelated
patient).

Logistics might pose challenges because of the multiple simul-
taneous procedures, especially if the LPD took place across mul-
tiple transplant centers. While our experience is with a single cen-
ter, the experience with KE encourages us to be optimistic that LFD

tries with no legal compatible donor having to travel abroad to un-

dergo liver transplant under dubious circumstances, often engag:

ing black markets for organs, are common. LPD can offer a safe, legal

alternative to these people,

1s There Evidence Supporting the Benefits

of The Innovation?

As of March 2022, 20 PKLI liver transplant candicates had actively
coregistered living and related but incompatible liver donors. These pa-
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Second 3-way Liver Paired Exch

(September 11, 2022)
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Letter to the Editor

Simultaneous 3-way Paired Exchange Liver
Transplantation Without Nondirected Donation:
Novel Strategy to Expand the Donor Pool

A.S. Soin, MS, FRCS," Prashant Bhangui, MS," Amit Rastogi, MS," Tarun Piplani, MD,?
Narendra Choudhary, DM," Swapnil Dhampalwar, DM, Fysal Kollantavalappil, MS," Kamal Yadav, MS,’
Ankur Gupta, MS," Nikunj Gupta, MD,? Nishant Sharma, MD,? Pooja Bhangui, MD,® Manish Aneja, MD,®

Vijay Vohra, MD,? and Neeraj Saraf, MD'

BO incomparibility, donor liver steatosis, and low

graft-to-recipient body weight ratio (GRWR} are the
most common reasons for rejection of living liver donors.
Apart from ABO-incompatible and dual-lobe living-donor
liver transplantation (LDLT), the problems of blood group
incompatibility and low GRWR can be overcome with
paired exchange (PE)-LDLT. PE-LDLT between 2 recipi-
ent-donor pairs has been performed at many high-volume
centers including ours (experience of 44 pairs to date) for
over a decade,"* as a strategy to expand the donor pool, by
exchanging livers from medically fit donors who are blood
group incompatible or have a small-for-size graft for their
own relatives. In India, the Human Organ Transplantation
Act does not permit nondirected donation® and allows
PE-LDLT only between recipient-donor pairs who are
spouses or first-degree relatives. We introduce a concept
whereby 3 (or potentially more] such recipient-donor
pairs can participate in a chain of transplants, with all the
recipients benefitting by either receiving ABO-compatible
grafts or adequate GRWR (Figure 1).

We recently performed Indias first 3-way PE-LDLT
without a nondirected donor, wherein 2 recipient-donor
pairs participated to overcome ABO incompatibility, while
in the third pair (recipient AB/donor O blood groups), the
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estimated GRWR with the right lobe was too low (0.57%)
but was adequate for another recipient who sought a
blood group-matched donor.

Table 1 illustrates how the 3-way PE benefitted all the
recipients in the present report.

R1/D1 (recipient 1/donor 1) were husband and wife,
R2/D2 (recipient 2/donor 2) were mother and son, and R3/
D3 (recipient 3/donor 3) were husband and wife.

Table 2 shows the recipient and donor pretransplant sta-
tus and postrransplant outcome parameters.

A thorough systemic, biochemical, imaging, and psy-
chiatric pretransplant recipient and donor evaluation was
performed for all the 3 pairs. As required for all LDLTs
in India, an Ethics Committee (Authorization Committee)
clearance was duly obtained.

All LDLTs were elective, modified right lobe transplants
in stable recipients, and donors were all <50 y with no
significant hepatic steatosis, and adequate future liver
remnant. Two of the recipients and all 3 donors recovered
uneventfully. The third recipient suffered a posttransplant
hemorrhagic stroke that led to prolonged intensive care
unit and hospital stay but is now functionally independent
at home with normal liver graft function.

A simultaneous 3-way PE-LDLT poses significant ethi-
cal, logistic, and technical challenges. The ethical chal-
lenge is to ensure fairness in donor safety and recipient
outcome for all the participating recipient—donor pairs.*
With regard to logistics and technical expertise, we have
a liver operating room complex comprising 6 operating
rooms, a team of 19 liver transplant surgeons (9 surgical
consultants and 10 fellows), enough trained anesthesiolo-
gists, and intensive care unit facilities to simultaneously
manage 3 LDLTs perioperatively. Having previously per
formed 3 LDLTs on the same day a few times, we felt we
were adequately equipped and hence proceeded with it.

Although all PE-LDLT recipients benefit from the
exchange, we try to match the recipients for expected out-
comes, such as excluding emergency transplants especially
for acute liver failure where outcomes in recipients may
not be comparable to elective LDLTs in stable recipients,
and families may not have an adequate cooling-off period
to understand the implications of their decision. We match
potential PE recipient-donor pairs from a database of
ABO mismarched pairs, and those with AB recipients or
O group donors where the estimated GRWR is <0.7% for
sick recipients.
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Brief Communication

The first 4-way liver paired exchange from an
interdisciplinary collaboration between health care
professionals and design economists
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ABSTRACT

Keywords:

liver paired exchange

liver paired donation

liver transplantation

living donors

living donor liver transplantation
economic design

4-way liver exchange

We report initial results of a liver paired exchange (LPE) program established at the Liver
Transplant Institute at Inonu University through collaboration with design economists. Since
June 2022, the program has been using a matching procedure that maximizes the number
of living donor liver transplants (LDLTs) to the patients in the pool subject to the ethical
framework and the logistical constraints of the program. In 1 4-way and 4 2-way exchanges,
12 LDLTs have been performed via LPE in 2022. The 4-way exchange, generated in the
same match run with a 2-way exchange, is a first worldwide. This match run generated
LDLTs for & patients, revealing the value of the capacity to carry out larger than 2-way
exchanges. With only 2-way exchanges, only 4 of these patients would receive a LDLT.
The number of LDLTs from LPE can be increased by developing the capacity to perform

larger than 2-way exchanges in either high-volume centers or multicenter programs.

1. Introduction

patient-donor pairs is called an N-way exchange. In order to
mitigate kidney donor shortage for patients with end-stage renal

In kidney paired exchange (KPE), 2 or more patients with
ABO-incompatible (ABQi) or -human leukocyte antigen incom-
patible living donors exchange their donors to receive a trans-
plant from a biclogically compatible donor. A KPE with N > 2

disease, several regions and countries have adopted KPE pro-
grams since the early 1990s." 5 Although KPE was first proposed
in 1986 by a health care pmfessiuna!,? starting with the
mid-2000s, the number of transplants from KPE increased

Abbreviations: ABOe¢, ABO compatible; ABOI. ABO incompalibla; ABOM, ABO dentical; GRWR, graft-lo-recipient weight ratio; HBV, hapatitis B virus; HCC, hepatoesliular carcinoma; HCV, hapatitis C
virus; HRS, hepatorenal syndromea; KPE, kidnay paired axchanga; LOLT, living-donor liver transplantation; LL, lalt lobe: LPE, liver paired exchange; MELD, model for end-stage liver disease; NASH,
nonalcoholic steatohepatitis; PBC, primary biliary cholangitis; PELD, pediatric end-stage liver disease; RL, right lobe; SEG 2-3, segments 2 and 3 of the lalt loba.
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Yilmaz ve ark. (2023) tarafindan yayimnlanan diinyanin ilk 4-way LPE’in,
Temmuz 2023’te kamuoyuna duyurulmasi, sistemi tetikledi ve bu duyuru,
bir dizi ¢i1g1ir acic1 gelismenin oniinu actl. Temmuz 2023 duyurusundan
sonra neler oldu?

Ekim 2023’te diinyanin ilk 5-way LPE’i gerceklestirildi

Ocak 2024°te diinyanin ilk 6-way LPE’i gerceklestirildi

Mart 2024°te dinya genelinde 100 LPE naklini asan ilk program olundu
Temmuz 2024°te diinyanin ilk 7-way LPE’i gerc¢eklestirildi

Ekim 2024°te bir takvim yil icinde 100 LPE naklini tamamlayan ilk
program olundu

Mayis 2025°te BBS-LPE oncesi 20 yillik kiiresel toplamla eslesecek
sekilde 250 LPE naklini asan ilk program olundu
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56 times 2-way LPEs were performed in Malatya
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World's first 7-way swap liver transplantations were announced
Donors and recipients were introduced to the press
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Table 3: 6-way Exchange
Recipients Transplant Details
Recipient | Age |Blood |Weight A MELD . . Received | Recipient | Transplant Start End . Cold . |Operating| Surgery Surg.eon n Post-Transplant Cla.wenA Live/
Sex | Graft Volume Diag R for Exchang Received Graft . . ischemia hepatic artery - Dindo
1D (year) | Type | (kg) . Score from Entry Date Date Time Time | | Room No [ Team ) Complications N A Ex
Required (cc) time (h,m) anastomosis classification
R11 | 38 |AB+ | 71 | m | 26BImin) 16 Cryptogenic Altruistic RL; ABO-id; GRWR: 0.97% D16 | 24-Ara-23 | 23-Oca-24 | 10:45 | 1825 | 2h 2 9-F-F 9 Biliary leak, stricture (ERCP- lllb Live
1420 (max.) cirrhosis stenting)
Ri2 | 62 | A | 78 | ¢ | 524(min) 2 | Mepatocellular Altruistic RL; ABO-id; GRWR: 1.19% D11 | 18-Oca24 | 23-Ocz-24 | 11:00 | 21:00 | 3hr 4 4-F-F 1 Biliary leak (Reoperation) m Live
1560 (max.) carcinoma
380 (min.)* Hepatocellular - . .
R13 10 0+ 38 M 22 ) Altruistic RL; ABO-id; GRWR: 1.68% D12 16-Oca-24 23-Oca-24 11:10 1840 [ 2h25m 6 19-F-F 9 Live
760 (max.) carcinoma
R4 | 53 | ov | 73 |m | DB4(mIn) |45 | HBVrelated Altruistic RL; ABO-id; GRWR: 0.96% D13 15 23-0ca24 | 10:35 | 2045 | 3h 8 3FF 13 Live
1460 (max.) cirrhosis Dec-23**
656 (min.) Alcoholic ) ) . .
R15 39 0+ 82 M 19 . . ABO incompatible RL; ABO-id; GRWR: 1.27% D14 10-Kas-23 23-Oca-24 11:10 22:10 | 3h20m 10 10-17-F 1 Live
1640 (max.) Cirrhosis
R16 59 A+ 100 M 800 (min.) 16 NAS.H_rEIE.‘tEd ABO & Size incompatible (too RL; ABO-id; GRWR: 1.00% D15 29-Ara-22 23-Oca-24 11:15 20:20 | 2h50m 12 13-F-R 13 small f(?rSlze Syndrome Il Live
2000 (max.) cirrhosis small) (Medical treatment)
Donors Hepatectomy Details
Donor | Age |Blood |Weight Graft Volume LL GR\!lfR for A Donated | Donor Entry | Hepatectomy| Start End Operating | Surgery Back-Table Post-Hepatectomy Cla.wenA Live/
Sex Paired Reason for Exchange Further Explanation . . Procedure - Dindo
1D (year) | Type | (kg) (ec) Remnant L. to Date Date Time Time Room No | Team Complications N A Ex
Recipient Team classification
- ABO-c with .
D11 34 A+ 77 F RL: 930 %38 1,31% Altruistic . .. R12 24-Ara-23 23-Oca-24 8:10 15:30 3 5-16-F 8-N Live
Paired Recipient
- ABO-c with )
D12 38 0+ 61 F RL: 640 %40 0,82% Altruistic . . R13 18-Oca-24 23-Oca-24 8:20 13:30 5 18-F-F 1-N Live
Paired Recipient
- ABO-id with .
D13 28 0+ 62 F RL: 700 %34 1,84% Altruistic . - R14 16-Oca-24 23-Oca-24 8:30 15:00 7 7-F-F 6-N Live
Paired Recipient
- ABO-id with .
D14 25 O+ 85 M RL: 1040 %37 1,42% Altruistic . - R15 15-Dec-23* | 23-Oca-24 8:15 15:10 9 14-15-F 1-N Live
Paired Recipient
DIS | 36 | A+ | 8 | F | RL1000 %40 1,22% ABO incompatible Paired Recipient R16 | 10-Kas-23 | 23-Oca-24 | 8:40 | 14:00 11 | 11FF 12-N Live
Blood Type: O+
i ABO & Size incompatible (too | Paired Recipient Blood Type: A+ i . .
D16 23 AB+ 73 F RL: 690 %37 0,69% small) GRWHR: 0.69% < 0.8% R11 29-Ara-22 23-Oca-24 8:10 14:00 1 2-F-R 8-N Live

In every operating room there are eight medical staff member including three surgeons, one operating room nurse, one circulation nurse, one assistant personnel, one anesthesiologist, one anesthesiology technician. One surgeon and one nurse take part in a back-table procedure. Time permitting, some
surgeons may take part on two back-table procedures. Thus, around 10 medical personnel take part in each operation. Distinct ID numbers under the "Surgery Team", "Surgeon in hepatic artery anastomosis”, and "Back-Table Procedure Team" columns denote different surgeons while each "F" refers to a
distinct "fellow" surgeon, each "R" refers to a distinct "resident" surgeon, and each "N" refers to a distinct "nurse" present during the back-table procedure. Also two-three additional surgeons, three-four additional fellows and residents, and four-five additional nurses are ready to participate in any of the

procedures in case of emergencies. Also all operation start and end times are in Turkish Time (GMT +3). Liver density = 1 gr/cc is used in GRWR calculation.

RL: Right lobe, ABO-id: ABO identical, ABO-c: ABO compatible but not identical, GRWR: Graft-to-recipient weight ratio, MELD: Model for end-stage liver disease score, NASH: Non-alcoholic steatohepatitis, HBV: Hepatitis B virus, ERCP: Endoscopic retrograde cholangiopancreatography
*: 1% minimum is used for children due to using
**: Recipient R14 and his compatible paired donor D14 originally entered the system on 27-Oct-23 but then they exited on 31-Oct-23, to enter again on 15-Dec-23
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Inonu Universitesi’nin Basarisinin Teknik Nedenlerinden Bazilar

* Boston College’daki KPE/LPE onciileriyle yapilan olaganistii is birligi
sayesinde optimal bir eslestirme algoritmasinin uygulanmasi

* 7li degisimlere kadar (up to 7-way) LPE gerceklestirme kapasitesi

* Daha biiyiik LPE’ler, yalmizca acik bir yarar oldugunda, ornegin acil durumu
olan bir hastanin eslesmesi gerektiginde, tercih edilir

* Greft voliim uyumsuzluklar: nedeniyle, daha buyuk caph degisimler ozellikle
LPE icin onemlidir. Bizim ideal greft volumumiiz, %1-1,2 GRWR

* Uyumlu ciftlerin de (ABO-compatible) programa dahil edilmesi, ABO-
identical greft, ABO-uyumlu greften daha cok tercih edilir

* Donor baskisini onlemek icin yerlesik bir “makul inkar (plausible
deniability)” sistemi uygulanmaktadir. Bu sayede, donorlerin vazgecme orani,
bazi Asya programlarinda bildirilen oranlardan ¢ok daha diisuktur
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Altruistic Uyumlu Ciftler

LPE programlarinin etkinligini artiran en onemli faktorlerden biri,
uyumlu ciftlerin (compatible pairs) LPE havuzuna katilhmidar.

Uyumlu c¢iftlerin LPE havuzuna katihhmim tesvik etmek icin ti¢
strateji benimsenmistir:

1. Altruism (0zgecilik): Diger hastalara yardim etme istegi

2. ABO-c yerine ABO-id greft alma olasihgi: Bircok ¢calisma, ABO-identical
greftlerin, ABO-compatible greftlere gore («minor ABO-1») daha iyi
sagkalim avantaji sagladigin1 gostermistir.

3. Ideal greft boyut araligina yakin greft alma potansiyeli: Yetiskin hastalarda
canh donor karaciger nakli i¢cin ideal GRWR oranimiz %1-1,2°dir. Bu
araligin disinda kalan ciftler, LPE havuzuna katilmaya tesvik edilir.
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LPE Havuzunda Hastalarin Bekleme Siireleri

DAYS Waiting-time if INC Waiting time if COM

ot o

Mean

Std B6.56 10.21

Median
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LIVER TRANSPLANTATION —- MALATYA EXPERIENCE
DDLT since 2002, LDLT since 2005, more than 4200 LTx (87% LDLT)
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LPE in 2024: Cementing Global Leadership

* In 2024, the LPE system enabled 122 LPE transplants, accounting for
45.2% of the year’s 270 LDLTs. Toplam 281 LTx

Incompatible pairs: 86

Resulted in a 46.7% net increase in LDLT's, an unprecedented surge for any
donor-exchange program, including KPE

Compatible pairs: 36

Entered the LPE pool either to obtain a more favorable graft or to
altruistically expand options for incompatible pairs by including compatible
pairs,
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Liver Paired Exchange: Ethical Principles

* Utilitarianism (faydalanma, yararlanma)

* Transplantasyondan yararlanacak hasta sayisini artirmaya
calismak

* Simultaneous operations
* Ayni gun yapilmayan operasyonlarda, donorin vazge¢me riski
* Pareto principle

* Hicbir hasta daha az avantajli bir graft almamali ve hicbir donor
daha yuksek riskli bir ameliyata girmemelidir

Yilmaz S, et al. Am ] Transplant
2023;23(10):1612
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Ethical problems — Equality of Gratts

To achieve complete equality among donors changed
is difficult

* Same lobe, number of bile duct, hepatic artery, and APVB

Complete equality in 2-way LPE: 19/55 (34.5 %)
Complete equality in 3-way LPE: 3/30 (10 %)

Complete equality in total: 45/320 (14 %)
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Recipient-1 ABO Donor-1 ABO-id Recipient-2 Donor-2 Q(H VER TRANSPLANT INSTITUTE
; . . -i
ABO-id Age: 4 INCOMPATIBLE Age: 40 ® GRWR: 1.46% ° Age: 30 COMPATIBLE Age: 24
GRWR: 3.15% 'ﬂ' B Rh+ AB Rh+ AB Rh+ ARh+
Weight: 13 kg RL: 670 cc RL Graft Weight: 46 kg ABO-c RL: 880 cc
LL Graft Remnant: 30% Transplanted GRWR: 1.91 Remnant: 37% ABO-id
Transplanted -l
GRWR: 0.81%
y RL Graft
Donor-7 Transplanted
Age: 19
B Rh+ o
RL: 580 cc Recipient-3
LL: 410 cc Age: 65
Remnant: 41% A Rh+
Weight: 109 kg
SIZE
INCOMPATIBLE /
SIZE
Pair - INCOMPATIBLE
7
. 9
GR\ng‘s(?%WA LL Remnant: 27%
: LL GRWR: 0.48% Pair -
Recipient-7 <0.8% 3
Age: 52 ®
B Rh+
Weight: 87 kg T h F - t 7 P E - Donor-3
-way LPE in the Wor
e I r S y L A Rh+
RL: 1380 cc
LL: 520 cc
J I 2 2024 Remnant: 27%
ABO-id u y ’
GRWR: 0.92%
ABO-id
RL Graft GRWR: 3.71%
Transplanted
LL Graft
Transplanted
Recipient-4
Age: 5.5
A Rh+
Donor-6 Weight: 14 kg
Age: 38
B Rh+
RL: 800 cc
Remnant: 33% SIzE
INCOMPATIBLE
RL GRWR: 5.5%
Pair -
i 4
LL Anatomic
oo - ABO -Vascular Incompatibl
6 INCOMPATIBLE I Donor-5 Recipient-5 Donor-4
® Age: 33 COMPATIBLE Age: 64 ® Age: 35
Recipient-6 RL: 800 cc e=——————uo) |Weight:83 kg RL: 770 cc
Age: 62 [ ) Remnant: 33% ABO-c Remnant: 30%
ORh+ GRWR: 0.96% ABO-id
Weight:99 kg GRWR: 0.93%
DN A
/ ABO-id RL Graft v
/ GRWR: 0.81%

Transplanted

RL Graft
Transplanted

7-way #1 LPE conducted through the BBS-LPE System at the Liver Transplant Institute, Inonu University, Malatya
RL: Right lobe, ABO-id: ABO identical, ABO-c: ABO compatible but not identical, GRWR: Graft-to-recipient weight ratio
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Follow up (days)

1 Year Survival 86 %
3 Years Survival 80.2 %
Mean Survival (meant Std Error) = 1081  47.1 days (%95 Cl= 988-1173 days)
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Risks of LPE (Etik Konular) Y

Donor baskisi (coercion) riskinin artmasi: Bu riski onlemek icin ayrintih
bir “makul inkar edilebilirlik (plausible deniability)” olusturulmustur.

Bazi ciftlerin son anda geri ¢ekilmesi (revocation): Bu durumun ontine gecmek
icin sistemli bir sekilde iletisim ve onay suireci yurutualir.

Beklenmedik donor anatomisi veya recipientin kaybi nedeniyle islemin iptal
edilme olasihiginin artmasi: (ornegin “no-go donor hepatectomy” durumlari).

LPE zamanlamasina iliskin belirsizlik: Uyumlu ciftler, birkag¢ ay icinde uygun
bir eslesme bulunamazsa LPE’den vazgecebilir. Uyumlu olmayan ciftler
icin medyan bekleme siiresi 14 giin, altruistic uyumlu c¢iftler icin ise 6,5 giindur.

O kan gurubu donorlerin, AB kan gurubu recipientlerin LPE
sistemine dahil edilememesi
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UNOS launches first national liver paired donation pilot

program

Jan 13, 2023 | Liver/intestine, News, Trending 1
Actions to

strengthen the U.S.
organ donation and
transplant system

Driving improvements,
together

UNOS appoints
new CEO
Maureen McBride, Ph.D., will lead
the organ donation and transplant

community through time of

An innovative approach to matching livers to patients in need aims to increase

lifesaving transplants by expanding the number of living liver donations. change and opportunity »

United Network for Organ Sharing (UNOS) has launched the UNOS Liver Paired
Donation (LPD) pilot program, the First nation-wide initiative Facilitating liver
paired donation matches; the project is led by UNOS Labs in collaboration with

transplant and donation professionals from across the country.
Understand. Compare.

Working to increase living liver transplants by pairing living donors and ImpEonne

recipients Access research and data

analytics to improve

More than 10,000 people are currently waiting for a liver transplant, and performance and increase

increasing paired donation can make a difference. “The community recognized transplant:

a critical need,"” said Ruthanne Leishman, who manages UNOS paired donation .

programs. “While the idea of swapping livers is new, transplant programs have - ForOPOSs

successfully been swapping kidneys since 2002.” Leishman was part of the

UNOS team that initiated the Organ Procurement and Transplantation
Network (OPTN) Kidney Paired Donation (KPD) pilot program in 2010, at a

Firmma uihan Fhara wiara Faunar livina livar Aanar Franenlanke Cinea Fhak Firma Ouick linke
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Thursday, November 30, 2023

UNOS ends its liver exchange pilot program

UNOS has shuttered it's liver exchange pilot program, after less than a year, without having performed any liver exchange transplants. (My understanding is that this wasn't part of UNOS's OPTN contract, but part of its activities as a private company.)

Acolleague forwarded me this announcement:

“After careful consideration and evaluation, we regret to announce the discontinuation of the UNQS Liver Paired Donation Pilot Program (LPDPP).

The UNQS LPDPP was launched with the noble goal of matching candidates in need of  liver transplant with (iving denors from across the United States, Top-tier transplant programs from around the country participated in the program, entering pairs to be matched for transplantation.

Despite the enthusiasm and dedication of the UNOS LPDPP Steering Committee, participating hospitals, a visionary funder and UNOS Labs staff, we must acknowledge that the program faced significant challenges. Regrettably, no matches were made, and no transplants occurred during the course of
the pilot.

This decision to discontinue the program is a result of several factors, primarily the depletion of funding allocated to the pilot and other barriers to widespread adoption. While practical constraints have led us to this difficult decision, we are still committed to uncovering key insights that may help
future efforts toward a national (iver paired donation program and apply to other challenges facing the organ donation and transplant community.

We would like to express our heartfelt gratitude to the Steering Committee, participating transplant programs’ staff, candidates and donors who agreed to be entered and the generous living liver recipient who funded this endeavor. Your dedication to saving (ives through organ transplantation is truly
commendable. These efforts have yielded valuable data and insights that will allow our community to continue to advance.

While this chapter may be closing, our commitment to increasing the number of lives saved through organ donation and transplant remains unwavering. We will continue to explore innovative ways to improve access to organ transplants for those in need. We will be doing more investigation into the
program’s barriers to success, unexpected challenges and oppartunities for improvement, and we plan to share our discoveries with the community so we may all learn from the results.

The program will officially end November 30, 2023, with the last match run on September 30, 2023.”
e
Earlier:

Friday, January 27, 2023
Liver exchange pilot program at UNDS

see also, from UNOS:
Liver paired donation — LPD

and this, from Medscape:
Can a Nationwide Liver Paired Donation Program Work? by Lucy Hicks, January 30, 2023

“It 5 possible that the 1-year pilot program could run without performing any paired transplants, but that's unlikely if multiple pairs are enrolled in the system, the spokesperson said. At the time of this story's publication, the one enralled pair are a mother and daughter who are registered at the UCHealth
Transplant Center in Colorado.

“The pilot program requires that the donor bring one suppart person with them if they need to travel for the surgery, but undergoing major abdominal surgery from a transplant team they are nat familiar with may be stressful, said Peter Abt, MD, a transplant " at the Hospital of the University of
Pennsylvania and the Children's Hospital of Philadelphia. "That's a big ask,” he said, "and I'm not sure many potential donors would be up to that.”

"John Raberts, MD, a transplant surgeon at the University of California, 5an Francisco, agreed that the travel component may put additional stress on the donar, but "if it's the only way for the recipient to get a transplant, then the donor might be motivated,” he added.

"Leishman agreed that the travel aspect appears to one of the greatest barriers to participants entering the program but noted that a goal of the pilot program is to understand better what works — and what doesn't — when considering a liver paired donation program on a national scale, “[Qur] steering
committee has put together a really nice framework that they think will work, but they know it's not perfect. We're going to have to tweak it along the way," she said."
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ARTICLE INFO ABSTRACT

Keywords:

kidney donation

living donation

living donor transplantation
paired donation
nondirected donation

Since the first kidney paired donation (KPD) transplant in the United States in 1999, the
volume and scope of KPD has expanded substantially, accounting for nearly 20% of living
donor kidney transplants in 2021-2022. This review article discusses the practical and
ethical issues specific to paired donor exchange that patients, transplant centers, and ex-
change programs commonly encounter. Access to paired donor exchange and education of
candidates regarding the potential benefits, risks, and logistics of KPD are important
risks considerations. Transplant centers and patients must consider practical issues including
ethics wait times, allocation and matching strategies, assessment of organ quality, complex do-
informed consent nors, cold ischemia time, and risks of broken chains. Protections available to donors from
current KPD programs, the potential psychosocial effects, and the ethical concerns related
to variable access and the proprietary nature of private exchange programs are also dis-
cussed. More detailed, timely data collection at a national level, and ability to merge na-
tional data with individual donor exchange registries will enable the analysis of the impact
and outcomes of future trends in paired donation. KPD experience and key concepts may
inform liver paired exchange, which has been used internationally to expand living donor

liver transplantation and is emerging in the United States.

Abbreviations: APKD, Alliance for Paired Kidney Donation; CIT, cold ischemia time; EC, end-chain; KPD, kidney paired donation; LDLT, living donor liver transplantation; LPD, liver paired donation;
NDAD, nondirected anonymous donor: NKR, National Kidney Registry; OPTN, Organ Procurement and Transplantation Network,

In March 2022, the first 3-way LPD facilitating 6 LDLTs was
reported by the Pakistan Kidney and Liver Institute, which used a
liver exchange algorithm that was developed with an economist
at Stanford University, Stanford, California.®* In a world-wide first
study, Yilmaz et al® at the Liver Transplant Institute at Inonu
University in Turkey generated a 4-way exchange in the same
match run with a 2-way exchange, which led to LDLT for 6 pa-
tients. This was accomplished via an interdisciplinary collabora-
tion between health care professionals and design economists at
the Department of Economics, Boston College, Massachusetts.
Their experience highlights that the number of LDLTs from LPD
can be increased by developing the capacity to perform larger
than 2-way exchanges in either high-volume centers or multi-
center programs.®® This team continues to perform LPD of this
capacity, reporting in October 2024 the first two 5-way and the
first 6-way liver paired exchanges and noting that since the
launch of their single-center liver paired exchange program at
Inonu University Liver Transplant Institute in Malatya, Turkey,
they have conducted thirteen 2-way, nine 3-way, four 4-way, two
5-way, and one 6-way LPE through February 2024.°° In 2023,
their program facilitated 64 LDLTs, constituting 27.7% of the total
231 LDLTs performed.®® This experience is unique to this
resource-rich institution with a significantly experienced sizable
surgical team at this time.
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Diinya ¢apinda 11k kez gerceklestirilen bir calismada 1se, Tiirkiye’de Inonii
Universitesi Karaciger Nakli Enstitiisii’nden Yilmaz ve arkadaslar1 ayni eslestirme
turunda bir 4’1l (4-way) ve bir 2’11 (2-way) degisimi eszamanli olarak
gergeklestirerek toplam 6 hastada LDLT yapilmasimi saglamistir. Bu basari, saglik
profesyonelleri 1le Boston College (Massachusetts) Ekonomi Boliimii’ndeki
tasarim ekonomistler1 arasindaki disiplinler arasi bir 15 birligiyle
gerceklestirilmistir.

Bu deneyim, yilksek hacimli merkezlerde veya ¢cok merkezli programlarda iki
tarafh degisimlerin otesine gecilerek daha biiyuk caph degisimlerin
yapilabilmesinin, canh donorli karaciger nakillerinin sayisinmi artirabilecegini
gostermektedir.

Bu ekip, bu kapasitedeki LPD’ler1 ger¢ceklestirmeye devam etmekte olup, Ekim
2024°te 1lk 1ki 5’11 (5-way) ve 1lk 6’11 (6-way) karaciger eslestirme degisimlerini
rapor etmistir. Ayrica, Malatya’daki Inonti Universites1 Karaciger Nakli
Enstitiisi’nde kendi1 tek merkezli LPD programlarinin baslatilmasindan Subat
2024’e kadar toplam on ti¢ 2’11, dokuz 3’lii, dort 4’11, 1k1 511 ve bir 6’11 LPE
gergeklestirdiklerini bildirmislerdir. 2023 yilinda programlar: 231 LDLT nin
%27, 7’sine karsilik gelen 64 LDLT nin LPE yoluyla yapilmasini1 saglamistir.

Bu deneyim, mevcut donemde olduk¢a donaniml altyapiya ve genis deneyimli
bir cerrahi ekibe sahip bu kaynak-zengini kurum icin benzersizdir.
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LPE, ABO-uyumsuzlugu (ABOI) ve greft hacim uyumsuzlugunu
asmak icin adil ve yasal bir yontemdir. LPE’ye erisimi ve katilumi
artirmak icin elde edilen dersler ve uygulanan en iyi yontemler
(best practices) kiiresel ol¢cekte paylasiimahdir.

LPE’ye ozgu baz etik kaygilar bulunmaktadir; donor baskisi
(coercion), donoriin bagistan vazgecmesi (revocation), donor riski
ve greft adaleti (graft equity) yer ahr.

Eszamanh (simultaneous) LPE’ler, donoriin son anda bagistan
vazgecme riskini azaltir. Ayrica merkezlerin lojistik surecler
uzerinde daha fazla kontrol saglamasina ve donor ile alici
ekiplerinin daha iyi koordine olmasina olanak tanir.

LPE programlarinin etkinligini artiran iki ana faktor:
1. Coklu (multi-way) LPE nakillerini ger¢eklestirebilme kapasitesi

2. Uyumlu ciftlerin (compatible pairs) programa katilimi
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LPE programlarimin tesis edilmesi disiplinler arasi
isbirligini, beraber calismayi gerektirir

LDLT uygulayan merkezler arasinda donor degisimi
olmazsa, LPE programlari1 dunya capinda nispeten az sayida
yuksek hacimli LDLT merkeziyle sinirh olacaktir

Ulkemizdeki yuksek volumlu transplant merkezlerini
kapsayan «Liver Paired Exchange Projesi» Saghk Bakanhgi
tarafindan, en azindan bir pilot program olarak, hayata
gecirilmelidir
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Liver paired exchange

Sezai Yilmaz, Tayfun Sonmez, Utku Unver,
Veysel Umman, Volkan Ince, Sami Akbulut,
Murat Zeytunlu, Burak Isik and Sukru Emre

Introduction

Living donor liver transplantation (LDLT) has been a
successful alternative to deceased donmor liver trans-
plantation, offering several advantages, including reduced

waiting times, better graft quality, less or no transmission of
donor-derived infections and malignancies, and improved
survival rates. However, finding a well-matched living
donor with suitable anatomy and a compatible blood group
remains a significant challenge for many patients. Paired
exchange programs have served as an innovative solution
to overcome incompatibility issues and thus have a po-
tential impact on expanding the living donor pool. In this
chapter, we explore the basis, challenges, success, out-
comes, considerations, and future of liver paired exchange
(LPE) in LDLT by following the steps of establishing a
new paired exchange program in a liver transplantation
institute.

Paired exchange programs: Definition
and history

LPE is an innovative approach to expanding the pool of
compatible living donors for patients in need of a liver
transplant (LT). This concept involves two or more donor-
recipient pairs that are incompatible within their respective
pairs. Donors who are incompatible with their intended
recipient offer their graft to the program while receiving a
compatible liver for their recipient from another donor
within the program. Thus, otherwise, inoompatible donors
can be utilized for successful transplantation.

The kidney paired exchange (KPE) programs have been
successfully used in kidney transplantation to overcome
organ shortages and enable the exchange of ABO-
incompatible (ABOi) and HLA-incompatible living do-
nors by swapping between two or more pairs (see Chapter
18.17.1).* While KPE was first proposed earlier,” it
flourished in the United States and Europe in the mid-2000s
because of collaborations between members of the trans-
plantation community and experts in the field of market
design. ® These collaborations materialized in the forma-
tion of centralized kidney exchange clearing houses in the
United States and Europe that use tools from the fields of
optimization and market design, and in 15 years, the
number of patients who benefit from KPEs in the United
States alone increased from a few dozen in the early 2000s
to more than 1100 patients by 2021." Two constraints
limiting the applicability of KPE were the allocation and
matching of pairs and the number of cases included in the
single-run KPE, both of which have been overcome using
optimal matching algorithrns,a and the use of groups larger
than two-way exchanges,q which created the underlying
success for the increase in the number of KPEs. These
collaborations also contributed to the 2012 Nobel Prize for
economics won by economist Alvin Roth in the economic
sciences. "

Likewise, LPE can mitigate the problem of incompat-
ible donor-recipient pairs; exchanging donors to enable
compatible transplants has been a subject that has been
emphasized for more than a decade. The efficiency of
screening potential living donors is not high, and many of
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NIVERSITY
LANT INSTITUTE

Living Donor Liver Transplantation

ABO incompatible LDLT

Liver Paired Exchange Transplantation

Donor 1 Recipient 1
ARh(+ BRh(+)

Donor 2 Recipient 2
BRh(+) ARh

Ut

ABO incompatible LDLT

Donor 1 Recipient 1

ARh( ) BRh(+)
Donor 2 eC|p|ent 2
B

* Only 30-40% of living
donor candidates are
suitable for donor
hepatectomy

If a donor cannot donate to their intended recipient because of
ABO-i or inadequate GRWR, they might still be able to donate

to another patient

Yilmaz S, et al. Am ] Transplant
2023;23(10):1612
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ABO incompatible LDLT Liver Paired Exchange Transplantation
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* If a donor cannot donate to their intended recipient because of
ABO-i or inadequate GRWR, they might still be able to donate
to another patient

* Only 30-40% of living
donor candidates are
suitable for donor

hepatectomy - In these cases, patients can swap donors to find a compatible

transplant through a process called «liver paired exchange»

* A LPE with n = 2 patient-donor pairs is called an n-way
exchange

Yilmaz S, et al. Am ] Transplant
2023;23(10):1612



Kidney Paired Donation in Live-Donor Kidney Transplantation

TO THE EDITOR: An estimated 6000 patients on
the waiting list for kidney transplantation in the
United States have suitable living donors who are
not immunologically compatible.® Both kidney
paired donation (KPD) and desensitization are op-
tions for patients with incompatible donors. KPD,
which matches a living donor with a compatible
recipient in a tag-team approach among potential
donor—recipient pairs, can achieve compatible
transplant combinations. Although desensitization
therapies have been used to achieve transplanta-
tion from an incompatible donor, such procedures
are costly and may have associated complications
and inferior long-term outcomes.>* Computer
modeling suggests that KPD is underused despite
lower costs and better outcomes than desensiti-
zation.»®

Our center established a KPD program enroll-
ing all consenting recipient candidates who had
incompatible donors as well as compatible pairs
with donors over the age of 45 years. Since we
initiated the program in March 2008, we have
performed 83 KPD procedures, including 22 two-
way and 13 three-way exchanges. The median time
from listing in the KPD database to transplanta-
tion was 5.5 months (range, 1 to 18). All recipients
had negative flow cross-matches at the time of
transplantation. Of the transplant recipients in the
program, 64% had cross-match incompatibility
with their original donors, and 36% had blood-
type incompatibility. Of the transplant recipients
with cross-match incompatibility, 36% had a panel

reactive antibody of more than 80%. With a me-
dian follow-up of 6 months after transplantation,
there were no episodes of cellular rejection and one
mild antibody-mediated rejection that was easily
reversed.

Currently, 201 recipient candidates and 339
potential donors are enrolled in the KPD database.
There was a strong correlation between the num-
ber of KPD transplantations and the addition of
new pairs to the database, with the sharpest rise
occurring after the database reached 100 recipient
candidates (Fig. 1). This increase in the number
of KPD procedures has substantially increased ac-
cess to live-donor transplantation. One year after
initiation of the program, KPD procedures ac-
counted for 11% of live-donor transplantations
at our center; by 18 months, the proportion was
31%. In the past year, 61 of 180 (34%) live-donor
kidney transplantations that were performed at
our center were KPD procedures, a proportion
that highlights the sustainability of KPD to in-
crease access to transplantation.

If the productivity of our KPD program were
to be replicated on a national level, it would po-
tentially result in approximately 2000 additional
live-donor transplantations annually and reduce
the number of patients on the waiting list. The
increased use of this procedure would also prob-
ably avert many difficult desensitization therapies.
No recent advance in transplantation has achieved
such an apparent increase in access to live-donor
transplantation, especially in sensitized patients.

N ENGL ) MED 363;11 NEJM.ORG SEPTEMBER g, 2010

The New England Journal of Medicine
Downloaded from nejm.org on March 30, 2024. For personal use only.
No other uses without permission. Copyright © 2010 Massachusetts Medical Society. All rights reserved.
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Single-Center Kidney Paired Donation: The Methodist

San Antonio Experience

A. W. Bingaman™ ", E H. Wright Jr.%,
M. Kapturczak®, L. Shan®, &, Vick"
and C. L. Murphey®

“Mathodst Specially and Transplant Hospidal,

San Anfonio, TX
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Many patential kidney transplant recipients are un-
able to receive a live donor transplant due to cross.
match or blocd type mcompatibility. Kidney paired
donation iINCAbhsns Sotass 1o live donor transplanta.
tion but has been significantly undenstilized. 'We es.
tublished & kklney paimd donation program including
consented ineompatible donor/reciphant pasrs as wall
as compatible pairs with older non-human leukocyte
antigen identical donors. Dver 8 3-year period, & to-
tal of 134 paired domer transplants wore parfarmed,

incledeng 117 incompatible pairs and 17 compatible
pairs. All transplants were done with negative Flow
cytometry crossmatches and five were done with de.
sensitization combined with paired donation. Kidney
paired donation transplants included Two-way and
three-way exchanges as well as thres chains initiated
by nondirected donors. Of the sensitized recipients
tramsplanted by paired donation, $4% had calculated
panel redctive antibody levels greater than B0%. Trans.
plantation of females and pricr transplant recipients
war signifficantly higher with paired donation. Only
three episodes of rejection occurred and no transplants
were lost due to rejection. These data highlight the po-
tantial of kidney paired donation and suggest that all

transplant centers should be actively engaged in pamed
donation 1o increase access to live donor transplanta

tian,

Koy words: Antl-HLA antibodies, desensitization,
paired kidney donation, sensitized patients
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ransplant, the recipierd must be immurologicaly com past-
dvka wath The donor. Compatibiby feabrs] includas Beod
typry LABO as well s histocompatibality 1=sting. It is es-
lirmaied thal here arg &1 leaat B0 pabenis of 1ha curean
idnoy trarsplant waiting list with willing boalthy donors
wiha are nal compatibla Bl Desensticabon &nd kadnesy
paired donation (EPD] are options for patients 1o achiose
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1o entor incompatible donorfrecpient pairs into databases
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Background: Kidney paired donation (KPD] has become the standard of care for incompatible
living donor pairs, Several mature national KPD programs exist yvet KPD transplants anly
represent about 11% of total live donor transplants in the LS, less than predicted by compuber
mizdeling. Methods: We initiated a single center KPD program in 2008. Consenting pairs were
entered into our KPD database with blood types. HLA types and unacceptable antigens
individually assigned based upon single antigen bead analysis. Results; Betwesn March 2008
and October 2017 our single center KPD program has done 400 KPD transplants, representing
26% of total living donor transplants at our center. These transplants include 57 2-way
exchanges, 36 3-way exchanges, 9 4-way exchanges, & 5-way exchanges, 2 6-way exchanges
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and 13 non-directed donor (MDD initiated chains ranging in length from 3-23 recipients. 218
patients were sensitized HLA incompatible with their original donors including 111 (51%) with
cPRA =BO% and 53 (24%) with cPRA =99%. 62 recipients [15.5%) were re-transplant patients.
A botal of 43 patients underwent desensitization for positive flow crossmatch or ABD
incompatibility. A total of 222 (55%) blood type O donors were utilized of which 212 (95.5%)
were transplanted into blood type O recipients or non-O recipients with cPRA =80%. 22 blood
type A2 donors were utilized. of which 15 [48%) were transplanted inbo non-A recipients. 51
compatible pair donors were utilized of which 48 donors [#4%) were blood type O or A2, and 3
donors (4%} were blood type Al Compatible pairs participated in a total of 155 KPD
transplants. All compatibde pair recipients received kidneys from younger donors. Cwverall one
year graft survival is 98.7%. Conclusions: We report the largest single center KPD program in
the world. With limited MDDs, KPD programs must utilize blood type A2 donors and
compatible pairs in order to transplant blood type O recipients effectively:. To transplant the
mixst highly sensitized patients, combination of KPD and desensitization is very effective with
excallent outcomes,
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Paired Donor Transplants at a Single Center; The Methodist 5an Antonio Experience Am J
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Experience With Primary Liver Transplantation Across ABO
Blood Groups

R.D. Gordon, S. lwatsuki, C.0. Esquivel, S. Todo, L. Makowka, A. Tzakis, J.W. Marsh, and
T.E. Starzl

Department of Surgery, University Health Center of Pittsburgh, University of Pittsburgh; and the
Veterans Administration Medical Center, Pittsburgh.

THE LIVER has long been regarded as a privileged organ which can be transplanted across
incompatible ABO blood groups with little risk of hyperacute rejection.! However, in a
recent review of 671 first, second, and third liver transplants we found a significant
advantage for ABO donor-recipient identity for primary liver transplants.> Although a large
number of ABO mismatched grafts were successful, graft survival for primary liver grafts
between ABO identical donor-recipient pairs was significantly better than grafts between
ABO compatible but nonidentical or ABO incompatible donor-recipient pairs.

BRESLOW p = 0.04
MANTEL-COX p = 0.02
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Outcomes after identical and compatible orthotopic liver
transplantation for fulminant hepatic failure: a single
center experience in UK

llias Koukoutsis, Riccardo Bellagamba, Appou Tamijmarane, Bridget Gunson, Vijayaragavan
Muralidharan, Stephen J. Wigmore, David A. Mayer, Darius F. Mirza, John A. C. Buckels
and Simon R. Bramhall

Lnver Unit, Queen Elizabeth Hospital, Edgbaston, Birmingham B15 2TH, UK

Keywords Summary

ABO-barrier, ABO-non identical, compatible

liver transplantation, highly urgent To analyze the outcomes between identical and compatible liver transplantation
transplants, liver transplant and Coomb's test,  (OLT) for fulminant hepatic failure (FHF) from September 1984 to N b
past-transplant hemalysis. 2005. The patients were divided in three groups; group 1 (identical), group 2
(compatible) and group 3 (incompatible), according to the donor-recipient
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0121 627 2346; fax: 0121 414 1833; e-mail;  tions of plantation. We also analyzed the relationship of Coomb’s pos-

siman. bramhall@uhb.nhs.uk itive test with postoperative hemolysis to all the above mentioned factors,
During the study period, 168 males and 112 females underwent their first OLT
for FHF, with 37.1% overall mortality and 42.1% overall graft failure rate. The
results between group 1 (203 patients) and group 2 (73 patients) were compar-
able. A statistically significant difference was recorded in 1 year and overall
graft survival between group 1 and group 2 (P = 0.049 and log-rank = 0.035
respectively). Coomb’s positive test did not influence the outcomes. OLT in
FHF can be safely carried out whether the donor organs are identical or com-
patible. Hemolysis (Coomb's positive test) after identical or compatible OLT
does not influence the outcomes.
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Fulminant hepatic failure (FHF) represents 9% of all

Introduction OLTs in Europe [13]. Successful management after OLT
Organ plantation causes i logical alterations due to FHF depends on the condition of the patient
in the recipient treated with life-long i pressi before pl and the technical and immunological
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therapy. The liver is a privileged organ with a relatively
low risk of hyperacute rejection due to its resistance to
antibody-mediated injury [1-3].

ABO blood group incompatibility in OLT is considered
in the literature as a relative contraindication [1], because
of the presence of preformed isoagglutinins in recipient
serum against the domor A or B antigens which
may cause hemolysis, acute renal failure, disseminated
intravascular coagulation, hypotension, increased icidence
of biliary andfor vascular complications and multiorgan
failure with substantial morbidity and mortality [4-12].

@ 2007 The Authars

aspects of the transplant itself.

The four ABO blood groups are not proportionally dis-
tributed within any population and the blood group of
donor and recipient might not be similar. Therefore,
patients with rapid deteriorating hepatic disease such as
FHF, are candidates for receiving an ABO compatible-
non identical {comp) or an incompatible (incomp) graft
[13].

In this study, we review our experience and analyze the
outcomes after identical or compatible OLT for FHF in
the last 21 years.

Joumnal compilation @ 2007 Euregean Socety for Organ Trarsplantation 20 {2007) 859-665 659
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HIGHLY URGENT LIVER TRANSPLANTATION: POSSIBLE IMPACT
OF DONOR-RECIPIENT ABO MATCHING ON THE OUTCOME
AFTER TRANSPLANTATION

K. Bjoro,'® B. G. EriczoN,? P. KIRKEGAARD,? K. HOCKERSTEDT,* G. SODERDAHL,2 M. OLAUSSON,”
A. Foss,® L. E. Scamipt,” H. Isontemr,* B. BRANDS&TER,! AND S. FRIMAN®

Background. Survival after liver transplantation for
fulminant hepatic failure has been reported to be less
favorable than survival for patients with chronic liver
diseases.

Methods. We have studied all patients (n=229) un-
dergoing highly urgent liver transplantation from
1990 to 2001 in the Nordic countries. The impact of
patient and donor characteristics, with emphasis on
donor-recipient ABO matching (identical, compatible,
incompatible), has been studied.

Results. One-year and 3-year patient survival rates
were 73% and 70% for the total period and 86% and 78%
for the last 4-year period. Patients receiving an ABO-
compatible liver allograft had significantly lower pa-
tient survival rates than those receiving an ABO-iden-
tical donor organ (1-year patient survival rates 66% of
vs. 79%, P=0.03). Graft survival rates varied less (1-
year graft survival rates of 64% vs. 74%, P=0.09). Pa-
tients receiving an ABO-incompatible liver allograft
had patient survival rates of 70% at 1 year and 60% at
3 years but low graft survival rates (40% and 30% at 1
and 3 years). In a multiple regression analysis, signif-
icant independent predictors of poor patient survival
were early year of transplantation, ABO-compatible
donor, high donor age, and waiting time more than 3
days and less than 9 days.

Conclusion. Survival after highly urgent liver trans-
plantation has improved and is comparable to that
observed in patients receiving a liver allograft be-
cause of chronic liver disease. Patients receiving an
ABO-identical donor organ had significantly higher
patient survival rates compared with those receiving
an ABO-compatible donor liver.

Fulminant hepatic failure (FHF) is a rare condition but
still represents one of the major indications for liver trans-
plantation (Ltx), comprising 9% of all transplantations in

Vol. 75, 347-353, No. 3, February 15, 2003
Printed in U.S.A.

for these patients after Ltx has been reported to be poorer
than for patients with chronic liver diseases who receive a
liver allograft (3—6). On the other hand, in a smaller series of
patients from Helsinki, similar patient survival rates after
Ltx have been demonstrated among patients with FHF and
those with liver failure caused by chronic liver disease (7).

Results of Ltx for FHF depend heavily on the condition of
the patient at the time of transplantation. Because of the
rapid progression of the disease in most cases of FHF (8,9),
the time aspect is paramount. Thus the availability of a
donor organ will to a great extent decide the outcome.

The rapid deterioration frequently observed in patients
listed for a highly urgent liver transplantation (HULtx) in-
creases the possibility that the transplant team will accept
marginal donor organs, in some cases even ABO-incompati-
ble livers (10). In the present study we have assessed out-
come after HULtx in the Nordic countries during a 12-year
period, with special emphasis on the impact of both donor
and recipient ABO blood type.

PATIENTS AND METHODS

Organization

Ltx are performed in five centers in the Nordic countries: Copen-
hagen (Denmark), Helsinki (Finland), Oslo (Norway), and Stockholm
and Gothenburg (Sweden). All these centers have been active
throughout the study period of 1990 to 2001. Ltx were performed in
Aarhus (Denmark) from 1993 to 1994 and in Uppsala (Sweden) from
1995 to 1996 and from 2001 to the present. All patients listed for Ltx
in the five Nordic countries (Denmark, Finland, Iceland, Norway,
and Sweden) are recorded in a donor sharing system—Scandiatrans-
plant (71). There is an extensive exchange of donor organs between
centers and countries. Patients with FHF are listed for HULtx and
have absolute priority for any ABO-compatible or ABO-identical

donor oregan Wﬁhm 2 h: ﬁfﬁﬁ] “ﬁmg In ﬁﬂﬁ:ﬂi ;hg ﬁ;ﬁi dgng;
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FIGURE 1. (A) Patient survival rates after Ltx according to

patient and donor ABO matching. (B) Graft survival rates
after Litx according to patient and donor ABO matching.




COMPARABLE OUTCOMES FOR ABO NON-
IDENTICAL AND INCOMPATIBLE GRAFTS IN
LIVER TRANSPLANTATION

Maggard Melinda A.; Imagawa, David K.; Busuttil, Ronald
W.

TransplantationTransplantation. 66:p S49, October 27, 1998.
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Abstract 196

Background: Controversy still surrounds the use of ABO non-identical grafts
in liver transplantation, due to reported higher rates of graft failure and the
scarce donor supply. This study was designed to determine the effect of
transplantation across the ABO blood type on liver graft and patient survival
for a large single transplant center. Methods: Retrospective review of liver
transplant patient records obtained from the United Network for Organ
Sharing (UNOS) Scientific Registry from October 1988 to February 17,
1997. Data was complete for 1341 patients, and the analysis was limited to
first grafis. Average follow-up was 2.5 years. Patient and graft survival were
determined for three combinations of ABO blood type matching between

donor and recipient: ABO identical (ABO-Id) 1206 pts, ABO compatible
(ABO-Conp 11 i an AT aeormpatble TABOL o) T pie Pt
of patient and graft survival were computed using the method of Kaplan-
Meier. Results: Overall one year graft survival was 69% with overall patient
survival of 78%. Thirty-two percent of patients were UNOS status one at
time of transplant. UNOS status one and two patients were combined together
for survival analysis. For UNOS status one and two patients, ABO-Id grafts
have a higher graft survival as compared to ABO-Comp (p=.03) see Table 1.

”
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ABO-Id graft survival was also higher as compared to ABO-Inc, but it only
approached statistical significance (p=.2), probably due to the low number of
ABO-Inc patients. Survival for UNOS status three grafts was similar for the
ABO-Id and ABO-Comp groups. Patient survival results were similar with
ABO-Id survival being higher than for ABO-Comp and ABO-Inc groups,
although not statistically significant (p>.11 for all comparisons).

Conclusions: Both graft and patient survival for liver transplant recipients

are comparable for ABO-Comp and ABO-Inc mismatching. These results
support the use of grafts across the ABO blood barrier in urgent situations.

Patient survival UNOS 142 73.1% (529) 63.4% (73) 70.6% (34)
UNOS 3 83.4% (677) 83.9% (28) p‘3'

Graft survival UNOS 1+2 63.9% 52.8% 58.8%
UNOS 3 75.9% 73.0%
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Original Clinical Science—Liver

Offspring Versus Nonoffspring to Parent Living
Donor Liver Transplantation: Does Donor
Relationship Matter?

Amir Dagan, MD," Rashikh A. Choudhury, MD," Hillary Yaffe, MD," Dor Yoeli, MD,"
Hunter B. Moore, MD, PhD," Kendra D. Conzen, MD," Megan Adams, MD," Michael Wachs, MD,’
James J. Pomposelli, MD, PhD," Elizabeth A. Pomfret, MD, PhD," and Trevor L. Nydam, MD'

/

Background. Offspring (donor) to parent (recipient) transplant is the most common form of living donor liver transplant in the
United States. In kidney transplantation, it has been suggested that female recipients of offspring living donor kidney allografts
have inferior outcomes. It is unknown whether such a phenomenon also occurs following living donor liver transplantation.
Methods. A retrospective analysis was completed of recipients of a living donor liver transplant from January 1998 to January
2018 in the Organ Procurement and Transplantation Network/United Network for Organ Sharing database. Patients were
grouped as having received a living donor liver allograft from either an offspring or a nonoffspring, with exactly 3 HLA matches,
as would be expected between an offspring and parent. Graft and patient survival were analyzed using Cox proportional hazards
modeling. Results. A total of 279 offspring to parent and 241 nonoffspring donor liver transplants were included in the analysis.
Female recipients of offspring liver allografts had both inferior 10-year graft (52% versus 72%; P < 0.001) and patient survival
(52% versus 81%; P < 0.001) compared with female recipients of nonoffspring allografts. No such difference in outcomes was
discovered among male recipients. A stratified analysis of sex of offspring donors to female recipients demonstrated that donor
male gender was associated with graft failure (HR = 2.87; P = 0.04) and mortality (hazard ratio = 3.89; P = 0.03). Again, this
association was not seen with male recipients. Coneclusions. Among female recipients, offspring to parent living donor liver
transplantation yields inferior long-term graft and patient survival. Furthermore, among offspring donors, male sex was strongly

(Transplantation 2020;104: 996-1002).

associated with inferior outcomes. These findings have significant implications for donor selection.

_

INTRODUCTION

Experience with adult living donor liver transplant
(LDLT) has grown over the past 3 decades, propelled by

Recaived 3 April 2019. Revision received 30 July 2019.
Accepted 11 August 2019,

" University of Colorado Hospital, Department of Surgery, Division of Transplant
Surgery, Aurora, CO.

The authors declare no funding or confiicts of interest.

Coauthors involved with each segment of article listad below each requirement.
All coauthors listed contributed/agree to the following requirements. A.D.,
RA.C., HY., D.Y, HBM., K.D.C., MA, MW, J.R, EP, and T.L.N. substantially
contributed to the conception or design of the work; or the acquisition, analysis,
or interpretation of data for the work. A.D., RA.C., HY, D.Y, HBM., KD.C.,
MA., MW, JP, EPR, and TLN. participated in drafting the work or revising
it critically for important intellectual content. AD., RA.C., HY, D.Y, HB.M.,
KD.C, MA., MW, JP, EP, and TL.N. gave their final approval of the version
to be published. A.D., RA.C., H.Y., D.Y, HB.M., K.D.C, MA, MW, J.R, ER,
and T.L.N. gave their agreement to be accountable for all aspects of the work in
ensuring that questions related to the accuracy or integrity of any part of the work
are appropriately investigated and resolved. A.D., RA.C., H.Y, D.Y, HB.M.,
K.D.C., MA, MW, JP, EP, and TLN. participated in review of reviewers
comments, suggestions for improvement, and review of the revised articles.

Correspondence: Rashikh A. Choudhury, MD, University of Colorado
Hospital, 2749 Walnut St, Unit 424, Denver, CO 80205. (Rashikh.choudhury@
ucdenver edu).

Copyright © 2019 Wolters Kluwer Heaith, Inc. Al rights reserved.

ISSN: 0041-1337/20/1045-996
DOI: 10.1097/TRO000000000002977

996 Transplantation m May 2020 ® Volume 104 ® Number 5

innovations in surgical technique and an expanding body
of research guiding perioperative decision making on the
matter. >~ Among carefully selected donors and recipients,
LDLT has comparable long-term outcomes to deceased
donor LT (DDLT).>® However, the perioperative risk of
adverse events for LDLT donors is not trivial, obligat-
ing transplant centers to carefully screen potential candi-
dates.*® Beyond optimizing donor safety, an understanding
of which donors are best suited for their respective recipi-
ent represents among the most important decision-making
responsibilities for a transplant surgeon.

Offspring to parent LDLT accounts for 30%-60% of all
LDLTs performed.®!! Offspring donors tend to be young,
healthy, and have excellent HLA matching to recipients,
making them seemingly ideal candidates for donation. ™ i
However, there have been several studies examining this
relationship in kidney transplantation, with the major-
ity of studies suggesting inferior outcomes following off-
spring donation, fotentially as a result of maternal-fetal
allosensitization.'*'*

The objective of this analysis was to compare off-
spring to nonoffspring adult LDLT with regard to long-
term allograft and recipient survival outcomes. If indeed
maternal-fetal alloimmunization impacts offspring to par-
ent transplantation, it was hypothesized that offspring
to parent LDLT should yield inferior outcomes. As this
mechanism is only relevant for female (maternal) LDLT

www.transplantiournal.com
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Letter to the Editor

Novel 4-way simultaneous liver paired exchange: Is it generalizable?

ARTICLEINFO

Keywords:

paired exchange

living donor liver transplantation
swap transplantation

liver paired exchange

donor and recipient matching al-
gorithm

living donor liver pool

To the Editor:

We read the world's first report on a 4-way simultaneous liver
paired exchange (LPE) with great interest, performed through
interdisciplinary collaboration with design economists by Yilmaz
etal.' Atotal of 8 operations were completed in 8 simultaneously
running operating rooms involving more than 80 health care
personnel. This proof-of-concept study shows that the number of
living donor liver transplantations (LDLTs) from LPE can be
increased by developing the logistical capacity to perform larger
than 2-way exchanges and utilizing optimal matching algorithms,
which is very similar to our experience” of conducting 17 twe-way
directed simultaneous swaps (34 LDLTs) over 9 years. We
congratulate the authors on this arduous task. However, we have
a few essential points to note.

First, conducting 8 flawless surgeries in a 4-way simultaneous
LPE requires a well-established LDLT center with a sizeable
trained team and significant blood bank support. Most centers do
not have such large groups, and the senior surgeon often rotates
from one operating room to another to ensure the smooth
conduct of all operations.

Second, in a multi-N swap, any irreversible surgical step can
impact the swap’'s successful completion. One can only imagine
a situation where the recipient of the opposite pair is left
untransplanted. In such a case, rectifying an incomplete ex-
change is a potentially complicated subject requiring urgent
consideration.

i.org/10.1016/.a)t.2023.08.008

Third, in LPE, nondirected altruistic donors or deceased do-
nors can trigger a domino LPE chain and tremendously expand
the donor pool. In the nonsimultaneous extended altruistic donor
chain,” additional pairs are added over days to months, thus
enabling multiple transplantations without the burden of per-
forming these procedures simultaneously. Also, establishing a
robust pool of donor and recipient pairs through geographic
expansion will increase the likelihood of matching hard-to-match
pairs and facilitate more transplants. In the future, it will be
interesting to study what facilitates improved matching and LDLT
outcomes in the LPE: single-center simultaneous swaps versus
multicentric swaps versus LPE chains.

Lastly, anideal donor and recipient matching within the ethical
framework of LPE remains a conundrum. In this context, artificial
intelligence and, in particular, artificial neural networks and deep
learning classifiers represent an exciting alternative to traditional
donor and recipient matehing.” Incorporating machine learming
into the armamentarium of LPE bodes well with the promise of
delivering an optimal outcome to all participants and increasing
the utilization of LDLT.

Thus, the increasing utilization of LPE by the transplant
community and the recent reports looking at the outcomes of
multiple simultaneous swaps and the role of bridge donors,
nondirected donors, compatible pairs, sequential donations, and
multicentric LDLTare highly encouraging.” A simultaneous 3-way
or 4-way swap can be successfully conducted in an isolated
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resource-rich hospital. Contrarily, LPE chains or multicentric
LPEs will need to meet a unigue set of challenges to be suc-
cessful. Naturally, the practical way forward for the transplant
community would be to amalgamate and drive all these in-
novations in a mutually complementary manner and prospec-
tively check their feasibility.
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Klair in makalesi 2024 LTx

O kan gurubu donorleri greftin buyuk veya kuclik olmasi durumunda LPE havuzuna dahil
etmisler (potansiyal favorable LPE adaylari olarak yorumlamislar)

ANDD Anonim non-directed donorleri (7 adet) LPE zincirini olusturmak icin kullanmislar
Compatible pairs ve ANDD LPE zincirini baslatmigssa bunlara oncelik vermisler

2019-23 arasinda 11 LPE yapilmis (11 donor 11 recipient, bir 3-way LPE)

Ortalama MELD 12.7 (6.9 a da LTx yapilmis)

Hicbir olgu simultan degil (1-3 hafta arayla iki operasyon yapiimis)

Recipientlerde 3 ex, 1 HAT (re tx)

Genis bir RIHV den dolayi B to B'yi zincire sokmuslar ve O B'ye B Bye vermis !!!! Daha uzun bir
recipiente vermis

O donorlerin havuza katilmasi non-A donérlerden O recipientlere matchi % 27'den % 71'e
cikarmis (KPE verileri)
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Paired exchange living donor liver transplantation:
Indications, stumbling blocks, and future considerations

Dhiraj Agrawal’, Subhash Gupta®, Sanjiv Saigal’*

Summary

The last decade has seen the increasing use of liver paired exchange (LPE) across the transplant community. LPE involves pairs of
incompatible living liver donors and their intended recipients swapping livers, so that each recipient receives a compatible graft.
The feasibility and benefit of LPE in providing excellent recipient outcomes and robust donor safety have been proven in un-
complicated swaps. Beginning as single-centre two-way or three-way exchanges, LPE has tremendous potential to grow into
more complicated chains over days and across multiple centres. LPE is thus associated with unique technical, logistical, ethical
and legislative challenges. This review discusses the indications, potential types of LPE, unique solutions to stumbling blocks in
performing LPE, and the potential of LPE to expand the living donor liver pool and increase the utilisation of living donor

liver transplantation.

© 2022 European Association for the Study of the Liver. Published by Elsevier B.V. All rights reserved. o]
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Introduction

The last decade has seen the increasing use of liver paired
exchange (LPE), also known as paired-exchange living donor
liver transplantation (LDLT), by the transplant community. In
LPE, incompatible living liver donors and their intended re-
cipients swap livers, resulting in compatible transplants. The
two transplant recipients can be removed from the deceased
donor waiting list, shortening the list for remaining patients.
The potential number of living donor and recipient pairs suit-
able for LPE is largely unexplored. Based on our prior expe-
rience' and literature review, we am to discuss the
indications, potential types of LPE, unique solutions to stum-
bling blocks in performing LPE, and the potential of LPE to
expand the living donor liver pool and increase the utilisation
of LDLT.

Worldwide experience with LPE to date

The published literature on LPE includes nine reports (five
original articles and four case reports), including 74 LPEs from
Asia and North America.'™ LPE constitutes approximately 1.2
to 8.3% of the total LDLTs performed at the relevant centres, '™
signifying the substantial potential of this form of LDLT to
mitigate the liver allograft shortage. Table 1 compares the data
on LPE from major published series to date.

It is interesting to observe the reasons behind the variable
growth of LPE programmes across various time points in
different regions of the world. The world’s first LPE programme
was established at Asan medical centre in 2003 to avoid ABO-

Keywords: Swap LDLT; Paired donation; Paired organ exchange; ABO incompatibility; Living donor pool; donor allograft size mismatch; Non-directed

donors.
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incompatible (ABO-i) LDLT in adults. They reported their initial
experience in 2010° and an updated experience of 26 LPEs
(1.2% of 2,182 adult LDLTs) in 2014.° Subsequently, they
launched an ABOi LDLT programme for adults in 2009. After
introducing these two mutually supplementary programmes,
they saw an initial increase in the matching rate for LPE.
However, improving outcomes with ABQi LDLT led to a greater
focus on this approach than on LPE. It was concluded that
donor exchange and ABOi transplantation are both feasible
options to overcome ABOi and that the decision to choose
donor exchange or ABOi LDLT should be left to individ-
ual patients.

In another study, a team from the University of Pittsburgh
Medical Center reviewed their experience with 10 LPEs over 3
years and reported excellent donor (100%) and recipient (85%)
survival rates.* At the University of Pittsburgh Medical Center,
the sequential algorithm in case of ABOi or size mismatch in-
volves offering all donors an option of paired exchange with
another incompatible pair, or with an ABO compatible (ABOc)
pair, or initiating a pair with a non-directed donor, and lastly, the
option of undergoing ABOi transplantation. During their study
period, 46 (19.2%) of the total 239 LDLTs were initiated from
non-directed liver donors. There were 10 incompatible pairs.
LPEs using non-directed O donors were initiated for seven
pairs, with LDLTs completed within 1-14 days (mean 4.8 days)
of each other, while the other three pairs were matched with a
compatible pair. The authors concluded that the availability of
non-directed O blood group donors is critical in initiating and
completing paired exchanges.
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How "Banu Bedestenci
Sonmez (BBS) Liver Paired
Exchange System" Work?
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Figure 6. The 4-way & 2-way donor exchanges conducted in early July 2022 <mm
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-way LPE: Clinical Practices (from Korean)

LIVER TRANSPLANTATION 16:482-490, 2010
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Exchange Living Donor Liver Transplantation to
Overcome ABO Incompatibility in Adult Patients

Shin Hwang, 2 Sung-Gyu Lee, ' Deok-Bog Moon,' Gi-Won Song,' Chul-Soo Ahn,' Ki-Hun Kim,'
Tae-Yong Ha,' Dong-Hwan Jung,' Kwan-Woo Kim,' Nam-Kyu Chol,' Gil-Chun Park,'
Young-Dong Yu,' Young-ll Choi,' Pyoung-Jae Park,' and Hea-Seon Ha’

'Division of Liver Transplantation and Hepatobiliary Surgery, Department of Surgery, and 2Organ
Transplantation Center, Asan Medical Center, University of Uisan College of Medicine, Seoul, Korea

ABO incompatibility is the most common cause of donor rejection during the initial screening of adult patients with end-stage
liver disease for living donor liver transplantation (LDLT). A paired donor exchange program was initiated to cope with this prob-
lem without ABO-incompatible LDLT. We present our results from the first 6 years of this exchange adult LDLT program.
Between July 2003 and June 2009, 1351 adult LDLT procedures, including 16 donor exchanges and 7 ABO-incompatible LDLT
procedures, were performed at our institution. Initial donor-recipient ABU iIncompatibilities included 6 A to B incompatibilities, 6

BloAi ibilities, 1 A to O ince

1 A+0 (dual graft) to Bi

y, 1010 ABIr and101t0A

incompatibility. Fourteen matches (87.5%) were ABO-incompatible, but 2 (12.5%) were initially ABO-compatible. All ABO-in-
compatible donors were directly related to their recipients, but 2 compatible donors were each undirected and unrelated
directed. After donor reassignment through paired exchange (n = 7) or domino pairing (n = 1), the donor-recipient ABO status
changedto AtoAin6,BtoBin6,OtoOin1,AtoABin1,A+OtoAin1,andOtoBin 1 and this made all matches ABO-

identical (n = 13) or ABO-compatible (n = 3). Two pairs of LDLT

werep yonan elective basis

in 12 and on an emergency basis in 4. All donors recovered uneventfully. Fiﬂeen of the 16 recipients survwed, but 1 died after
54 days. In conclusion, an exchange donor program for adult LDLT appears to be a feasible modality for overcoming donor-re-
cipient ABO incompatibility. Liver Transpl 16:482-490, 2010. © 2010 AASLD.
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See Editorial on Page 423

Liver transplantation is the definitive treatment for
end-stage liver diseases, with living donor liver trans-
plantation (LDLT) developed to overcome the intracta-

‘Two essential prerequisites are required to be an ac-
ceptable living donor for an adult recipient: ABO blood
group compatibility and safe donor liver anatomy,
including interlobar volume proportions." If the latter
condition is acceptable but the former condition is not
met, one feasible option for donor-recipient matching
is ABO-incompatible LDLT. In practice, ABO-incom-
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SECTION 16. UPDATE ON EXPERIENCE
IN PAIRED-EXCHANGE DONORS IN
LIVING DONOR LIVER TRANSPLANTATION
FOR ADULT PATIENTS AT ASAN
MEDICAL CENTER

&

Dang Hwan ]ung. Shin Hwang, Chul-Soo Ahn,
5 Ki-Hun sz, Deok-/ Bag Moon, Tae-Yong Ha,
Gi-Won Song," Gil-Chun Park,
and Sung-Gyu Lee"”

Background. An exchange living donor program for liver trans-
plantation, similar to the exchange living donor kidney pro-
gram, was proposed to avoid ABO-incompatible adult living
donor liver transplantation (LDLT). The objective of this study
was to present updated changes in exchange adult LDLT program.
at our institution.

Methods. Between January 2003 and December 2011, approx-
imately 2,182 adult LDLT cases were included in this study.
During this period, 26 paired-exchange donor LDLT cases were
performed (1.296).

Results. Of the 26 paired-exchange donor LDLT cases, 22 pairs
were matched due to ABO-incompatibility, and 4 pairs were
matched because of caseade allocation of unrelated donors or rel-
atively small graft volume to the recipients. A total of 28 living
donors were included in the 26 paired-cxchange donor LDLT cases
because of inclusion of two dual-graft transplants. Elective surgery
was performed in 22 cases, and urgent operation was performed in
4 cases. The overall 1-year and 5-year patient and graft survivals
were both 96.2% and 90.1%, respectively.
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Conclusions. Our experience suggests that the paired-exchange
donor program for adult LDLT seems to be a feasible modality to
overcome donor ABO incompatibility. Reasonably acceptable in-
dications for donor exchange LDLT will be proposed in near future.

: Donor Exchange, Liver Transplantation, Living Donor
‘Transplantation; ABO incompatibility.

iving donor liver transplantation (LDLT) has become
more frequently performed and is settled as the domi-
nant type of liver transplantation in Asian countries where
the incidence of deceased donor liver transplantation is still
low. When performing the initial screening for LDLT in
adult patients with end-stage liver discase, one of the most
common causes of donor rejection is ABO blood group
incompatibility. An exchange living donor program for liver
transplantation, similar to the exchange living donor kidney
program, was proposed to avoid ABO-incompatible adult
LDLT (1, 2). In 2003, we started an exchange adult LDLT
program to avoid potential risks associated with ABO-
incompatible LDLT. Our initial experience was reported in
2010 (2). There was only one report on exchange LDLT from
another institution so far (3). Currently, we present our
updated experience on exchange adult LDLT program.

MATERIALS AND METHODS

We have performed ABO-incompatible LDLT for pediatric patients
since 1996, but the first adult ABO-incompatible LDLT was performed in
November 2008 in our institution. We started an exchange living donor
program in 2003, and the first adult exchange LDLT was performed in
September 2003, Thus, the study period was set between January 2003 and
December 2011, and 2182 cases of adult LDLT were included during this
period. OF them, 26 pairs of exchange LDLT were included.

Because there was no consanguineous or marital relationship between
the donors and recipients in donor exchange LDLT, special permission from
the Korean Network for Organ Sharing (KONOS) was necessary for every
case and approval by KONOS required stricter qualifications than the usual
blood- or marsiage-related donations.

‘The prerequisites for our donor exchange program are equality and si
mulaneity (2). The principle of equality is intended to ensure similar
outcome of recipients after donor exchange. Recipients should not be dis-
advantaged by unfavorable transplant outcomes in the paired recipients.
The principle of simultaneity is intended to prevent potential conflicts from
different recipient outcomes and prevent cancellation of a donation.

Detailed processes for living donor workup and selection criteria were
described before in detai (4). This study protocol was approved by the insti
tutional review board of our institution. AIl numerical data are presented as
‘means and standard deviations or as medians with ranges. Graft and patient
survival rates were estimated by the Kaplan- Meler method.

RESULTS

Proportion of Donor Exchange LDLT
This study included 26 pairs of donor exchange LDLT

cases. PTG Pt St LD Seplenioer
2003, there was no volume increase in donor exchange
adult LDLT cases before 2008. Only after the introduction
of ABO-incompatible LDLT program at our institution in
2009, that incidence of donor exchange adult LDLT in-
creased (Fig. 1). The average proportion of donor exchange
LDLT occupied 1.2% (26 of 2182 adult LDLT cases).

g

Increasing Living Liver Donor Pools: Liver Paired
Exchange Versus ABO-incompatible Living Donor

Liver Transplantation
Jong Man Kim, MD, PhD'

lemg donor liver transplantation (LDLT) has emerged
as a strategy to address the organ shortage, but it can
be difficult to find suitable living liver donors (LLDs). The
most common reasons why LDLT may not be appropri-
ate are: there is ABO incompatibility between the donor
and the recipient, implanted liver graft size is too small for
the recipient, and the potential remnant liver volume is too
small for the donor.

Kidney paired exchange (KPE), in which 2 pairs of
donors and recipients are matched to allow crossed dona-

and has greater morbidity and mortality compared with
donor nephrectomy. Additionally cross—center exchanges
are logistically more difficult and have different surgical
techniques that make it more difficult to achieve the prin-
ciple of equity of transplant outcomes.

In this issuc of Transplantation, Agrawal et al® report
their experience with an LPE program in India. Two to
cight LPEs were performed most years from 2012 to 2021
(with the exception of 2013 and 2015). In total, 34 LPE
wansplants from 17 pairs of : total of 2340 LDITs were

tion from one pair to the other, was
to ABO/HLA-in ibi

donor-recipient pair from being (ransplam:d The suc.
cess of KPE has prompted the consideration of liver paired.
exchange (LPE). Although the idea scems promising, the
actual matching success rate of the initial liver donor
exchange program was very low (<1%).% LPE is inher-
ently more complex and associated with more technical,
logistical, and ethical challenges than KPE.? It has not been
casy for both recipient familics to agree on the acceptabil-
ity of the prospective donor’s many variables: age, graft
size, body mass index, hepatic steatosis, the extent of liver
rescction, and future remnant liver volume. After paired
transplantation, depending on the recipient’s complica-
tions, it is common to compare recipient outcomes and lay
blame on the donor sclcction. LPE expericnces from Asia,
like many of the global KPE programs, have performed
both pairs of transplants on a single day because of the risk
of a donor withdrawing consent. However, in more recent
case reports published from the United States, LDLTs in a
pair set were performed on consecutive days.* LPE has
not expanded at a pace similar to KPE, perhaps because
of the lower number of LDLTs performed globally and
because donor hepatectomy is inherently more complex

45% of lants daring
this period. They were dmd:d into R1/D1 and R2/D2
groups and compared. In many centers, it s difficult to use
4 operating rooms simultaneously for 1 LPE, but, in this
high-volume center, 2 donor hepatectomies and 2 recipient
surgeries were performed at the same time.

There was no living liver donor mortality after donor
hepatectomies, but there were 3 serious adverse events
(8.8%). Two LLDs exhibited bile I:akage and 1 donor

significant
with an increase in total bilirubin up to b 3mg/d]. Five
recipients (14.7%) died after LDLT because of sepsis or
massive bleeding from surgical complications. The final
30-d and 1-y actual survival rates were 88.2% (n = 30)
and 85.3% (n = 29), respectively.

In the past, adult ABO-incompatible (ABOi) LDLTs have
been associated with poor graft survival and low patient
survival because of hyperacute rejection and a high risk
of vascular biliary complications. Various desensitization
strategies have been developed to overcome the barrier
of ABO incompatibility. Recent noticeable improvements
in clinical outcomes after ABOi LDLTs have caused the
LPE program to be less attractive than before, resulting
in a decreased volume of procedures.? ABOi LDLTs for
adult patients in poor general condition (acute liver fail-
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ure, hronic liver failure status, or high MELD
score), however, have disadvantages compared with ABO-
le LDLTs b using rituximab

and total plasma exchange arc associated with prolonged
pretransplant periods during which there is a high risk of
sepsis from infection.

Although all LPEs werc performed because of ABO
incompatibility in this study, a slight expansion of LLDs
was observed, increasing annual LDLTs from 0% to 5.3%.
Only 52 paired LLDs (0.4%) of 12 371 LLDs from 2002
to/2U10 were periorined In Rorea. Uicscnsitization with
rituximab and total plasma exchange was used in Korea,
and, reassuringly, there was no difference in bile duct
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26 LPE (52 LDLTSs)
Expansion: 1.2 %
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-way LPE: Clinical Practices
(from US and Canada)
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Living donor liver paired exchange: A North American first
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Paired organ exchange can be used to circumvent living donor-recipient ABO incom-
patibilities. Herein, we present the first case of successful liver paired exchange in
North America. This 2-way swap required 4 simultaneous operations: 2 living donor
hepatectomies and 2 living donor liver transplants. A nondirected anonymous liv-
ing donor gift initiated this domino exchange, alleviating an ABO incompatibility in
the other donor-recipient pair. With careful attention to ethical and logistical issues,
paired liver exchange is a feasible option to expand the donor pool for incompatible
living liver donor-recipient pairs.
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1 | INTRODUCTION

Living donor liver transplantation (LDLT) remains the primary

method of liver transplantation in Asia but continues to comprise

<5% of liver donmad

is used frequently in the United States, and has evelved to commonly include paired
exchanges, particularly for ABO-incompatible pairs. Liver paired exchange (LPE) has
been utilized in Asia, and was recently reported in Canada; here we report the first
LPE performed in the United States, and the first LPE to be performed on consecu-
tive days. The LPE performed at our institution was initiated by a nondirected donor
who enabled the exchange for an ABO-incompatible pair, and the final recipient was
selected from our deceased donor waitlist. The exchange was performed over the
course of 2 consecutive days, and relied on the use and compliance of a bridge donor.
Here, we show that LPE is feasible at centers with significant LDLT experience and
affords an opportunity to expand LDLT in cases of ABO incompatibility or when non-

directed donors arise. To our this. the first exchange of its kind
in the United States.

KEYWORDS

clinical ice, liver i liver living donor,

organ allocation, organ transplantation in general

Our center is located in Region 5, and our median model for end-
stage liver disease (MELD) score at transplant is 32. Over the past
5 years, we have performed an average of 27 adult to adult LDLT
per year in an effort to expand LDLT and enable transplantation in

L 1 . ; didaiashakaadi and may otherwise

of 2019, only 10 Uni
than 10 LDLT per yeal
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Living donor liver transplantation (LDLT) is a means to increase the
supply of organs available for transplantation; however, only 339
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Increasing Living Donor Liver Transplantation Using
Liver Paired Exchange
Vikraman Gunabushanam, MBBS, FACS, Swaytha Ganesh, MBBS, Kyle Soltys, MD,

George Mazariegos, MD, FACS, Armando Ganoza, MD, Michele Molinari, MD, FACS, Amit Tevar, MD,
Christopher Hughes, MD, FACS, Abhinav Humar, MD, FRCS

BACKGROUND:  Living donor liver transplantation (LDLT) continues to be the primary modality of liver
transplantation in Asia, but it accounts for about 5% of all liver transplantations in the US.
ABO incompatibility is the primary reason motivated donors are declined. Although kidney
paired exchanges are common, liver paired exchange (LPE) is still evolving in the US.

STUDY DESIGN: This is a retrospective review (between January 1, 2019, and July 31, 2021) of our initial

experience with LPE.

A total of 10 LPEs (20 LDLT$) were performed during the study period. Seven LPEs were

initiated by a nondirected O donor. The other 3 pair sets involved 1 ABO compaible and 1

ABO incompatible pair. Transplantations in a pair set were completed within a mean of 4.8

(range 1-14) days of cach other. All 20 donors are doing well with no major complications at

12.7 (range 1-20) monchs. Seventeen of 20 recipients are alive and have good allograft func-

tion. One recipient died in the early postoperative period. Two late deaths of patients with

functioning allografis were due to COVID-19 (at 8 months) and peritoneal carcinomatosis

and gram-negative sepsis (at 9 months).

CONCLUSIONS: LPE is feasible in a high-volume LDLT center and is a useful option to increase LDLT
by ing ABO i ibili directed donors can be utilized to initiate an
LPE. (J Am Coll Surg 2022;234:115-120. © 2022 by the American College of Surgeons.
Published by Wolters Kluwer Healch, Inc. All rights reserved.)

RESULTS:

Living donor liver transplantation (LDLT) continues to
be the predominant method of liver transplantation in
Asia, whereas it accounted for only 5% of liver transplan-
tations in the US in 2020." More than 3000 patients were

CCME questions for this article available at http://
Jjacscme.facs.org
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Eberlein, Editor-in-Chief, has nothing to disclose. Ronald ] Weigel, CME
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removed from the waitlist either because of death or wors-
ening medical condition in 2020. The benefits of LDLT
in reducing waidlist mortality, with excellent recipient
and allograft survival, has been demonstrated.” However,
potential living liver donors may be declined, most com-
monly because of ABO incompatibility (ABO), account-
ing for up to a fifth of potential liver donors.”

Kidney paired exchange is routinely performed in the
US and currently accounts for about 12% of all living
donor kidney transplants. This has increased transplanta-
tion options for patients with ABO and human leuko-
cyte antigen incompatible living donors. Kidney paired
exchange was initiated as a simple 2-way exchange and has
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-way LPE: Clinical Practices
(from Hong-Kong)

LIVER TRANSPLANTATION 16:478-481, 2010
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Paired Donor Interchange to Avoid ABO-
Incompatible Living Donor Liver Transplantation

See Ching Chan,' Chung Mau Lo,' Boon Hun Yong,? Wilson J. €. Tsui,’

Kelvin K. C. Ng,' and Sheung Tat Fan'

'Departments of Surgery, >Anesthesiology, and *Clinical Psychology, Queen Mary Hospital, University of

Hong Kong. Hong Kong. China

We report an emergency paired donor interchange living donor liver transplant performed on January 13, 2009. The 4 oper-
ations (2 liver transplants) were performed simultaneously. The aim was to avoid 2 ABO-incompatible liver transplants. One
recipient in acute liver failure underwent transplantation in a high-urgency situation. The abdomen of the other recipient had
severe adhesions from previous spontaneous bacterial peritonitis that rendered the recipient operation almost impossible.
The ethical and logistical issues are discussed. Approaches adopted in anticipation of potential adverse outcomes are
explained in view of the higher donor and recipient mortality and morbidity rates in comparison with kidney transplantation.

Liver Transpl 16:478-481, 2010. < 2010 AASLD.
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See Editorial on Page 423

In regions in which deceased donor liver grafls are
scarce, living donor liver transplantation (LDLT) is the
realistic life-saving alternative for patients with end-
stage liver disease. Nevertheless, over 20% of potential
living donors are rejected because of ABO incompati-
bility (ABOI).! This does not include volunteers who
are aware of their ABOI even before being evaluated.
For ABO-incompatible LDLT, a 5-year survival rate of
only 52% for adults is achieved even in a very experi-
enced center,” whereas a 5-year survival rate of over
90% can be achieved for compatible LDLT.? In addi-
tion, ABO-incompatible graft recipients require heav-

exchange LDLT has been discussed in the literature'®
and reported in a Korean journal,'' but no case was
retrievable by a thorough PubMed search. On Janu-
ary 13, 2009, we performed emergency donor inter-
change LDLT. Here we discuss the relevant practical
and ethical issues of this new arrangement.

CASE REPORT

Pair 1

Recipient 1 (blood group B) was a 47-year-old male
chronic hepatitis B carrier with cirrhosis. His 40-

year-old wife (donor 1), who volunteered as a living
donor, was, however, of blood group A and thus was

Samaritan donor interchange in living donor

liver transplantation

See Ching Chan, Kenneth SH Chok, William W Sharr, Albert CY Chan,

Simon HY Tsang, Wing Chiu Dai and Chung Mau Lo

Hong Kong, China

BACKGROUND: In order to overcome ABO blood group
incompatibility, paired donor interchange has been practised in
Tiving donor liver lantation, Liver lantations using
fts d d by S: SR TR Eist Feinig
B P
in Europe, North America, South Korea, and Hong Kong, Such
practice is clearly on strong biological grounds although social
and psychological implications could be far-reaching. Local
experience has been satisfactory but is still limited. As few
«centers have this arrangement, its safety and viability are still
being assessed under a clinical trial setting.

METHODS: Here we report a donor interchange involving

an ABO-compatible pair with a universal donor and an ABO-

incompatible pair with a universal recipient. This matching
was not only a variation but also an extension of the donor
interchange scheme.

RESULTS: The four i (two donor hep ies and
two recipient operations) were successful. All the two donors
and the two recipients recovered well. Such danor interchange
further supparts the altruistic principle of organ donation in
contrast to exchange for a gain.

CONCLUSIONS: Samaritan donor interchange certainly taxes
further the ethical challenge of donor interchange. Although
this practice has obvious biological ad such adv

have to be weighed against the potential increase in potential
psychological risks to the subjects in the interchange. Further
ethical and clinical evaluati flocal and peril

of donor interchange should guide future clinical practice in
utilizing this potential organ source for ion.

(Hepatobiliary Pancreat Dis Int 2014;13:105-109)
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Introduction
T he purpose of donor interchange in living donor

liver transplantation (LDLT) is to circumvent

ABO incompatibility as the 5-year recipient
survival rate of LDLT with ABO incompatibility is
only 52% even in a very experienced center.”! LDLTs
with donor interchange have been performed in Asia
at two liver transplant centers only, according to
the literature.™ "' Here we describe a case of donor
interchange in Hong Kong, in which one pair of donor
and recipient was in fact ABO-compatible. In order to
render another pair of donor and recipient who were
ABO-incompatible suitable for LDLT, donor interchange
was decided. The ethical, surgical, and logistical
challenges of this arrangement are discussed.

Case report
Pair 1

The recipient was a 57-year-old man of blood group
AB (recipient 1), a universal recipient. He weighed 78
kg. He was a carrier of hepatitis B virus and had Child-
Pugh B cirrhosis. He had sustained multiple episodes
of esophageal variceal bleeding. Surveillance computed
tomography (CT) showed a 4.4-cm hepatocellular
carcinoma (HCC) in liver segment 6/7. Hepatectomy
was prohibited by significant portal hypertension.

His 56-year-old wife volunteered as the living
liver donor (donor 1). She weighed 47.5 kg and had an
unremarkable medical history. She, with blood group O,
is a universal donor. Her right liver volume on CT was
670 mL, accounting for 46% of her husband's standard

Hepalobiliary Pancreat Dis Int, Vol 13, No1 « February 15, 2014 + www.hbpdint.com « 105
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-way LPE: Clinical Practices
(from India)
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Paired Exchange Living Donor Liver Transplantation:

A Nine-year Experience From North India

%  Dhiraj Agrawal, MD, DM,' Sanijiv Saigal, MD, DM, MRCP, CCST,' Shekhar Singh Jadaun, MD, DM,
Shweta A. Singh, MD, DM, Shaleen Agrawal, MS, MCh,” and Subhash Gupta, MS, MCh'

ge Background. Paired exchange liver transplantation is an evolving strategy to overcome ABO blood group incompatibility
=¥ and other barriers such as inadequate graft-to-recipient weight ratio and low remnant liver volume in donors. However, for

- the transplant team to carry 4 major operations simultaneously is a Herculean effort. We analyzed our experience with liver
paired exchange (LPE) program over the past 9 y. Methods. This prospective study included 34 of 2340 (1.45%) living
donor liver transplantations performed between May 2012 and April 2021. The reason for LPE was ABO incompatibility in all
(n = 34) patients included in the study. After donor reassignment through 2-by-2 paired exchange with directed donors, the
ABOQ matching status changed from A to A (n = 17) and B to B (n = 17), which made all matches ABO-identical. Recipients
(R) and donors (D) of each swap pair were prospectively divided into R1/D1 and R2/D2 groups for comparative and survival
analyses, Results. The recipients (n = 34) had a median age of 45.5 y (11-59 y), and 31 were men. LPEs were performed
in 4 operating rooms running simultaneously by 2 independent surgical teams. Donor survival was 100%. Baseline clinical
and perioperative parameters, postoperative complications, median intensive care unit/hospital stay, and early deaths were
comparable (P > 0.1) between the R1 and R2 groups. The median follow-up period was 27 mo (1-108 mo). The 30-d and
1-y survivals were 88.2% (n = 30) and 85.3% (n = 29), respectively. Conclusions. Our experience suggests that with care-
ful attention to ethical and logistical issues, the LPE program can expand the living donor liver pool and facilitate a greater

number of living donor liver transplantations.
(Transplantation 2022;106: 2193-2199).

p

INTRODUCTION

Several strategies have been proposed ro facilitate liv-
ing donor liver transplantation (LDLT) for patients with
end-stage liver disease. There are several reasons for
donor rejection, such as ABO blood group incompat-
ibility (ABQOI), inadequate graft-to-recipient weight ratio
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(GRWR), poor graft quality, difficule liver anatomy, and
low remnant liver volume. The problem of low GRWR
may be managed by graft inflow modulation or the use of
dual-lobe LDLT in the recipient.' Donor steatosis may be
reduced by following a stringent weight loss regimen,™
With increasing experience, many centers, including ours,
accept donors with anatomical variations."® For ABOi
family donors, the need for ABO-incomparible and liver
paired exchange (LPE) donation has emerged. The degree
of surgical difficulty in ABO:1 LDLT is not different from
compatible transplants but may have inferior long-term
patient survival, making LPE a berrer option.”'”

Although the basic framework for LPE was adopted
from the kidney paired exchange program, LPE or swap
LDLT s inherently distinct, more complex, and associated
with more rechnical, logistical, and ethical challenges.''
Both recipient and donor surgeries are long-durarion sur-
geries and must be flawless to ensure minimum morbid-
ity and mortality. The living donor partial hepatectomy is
associated with approximately 10 times greater mortality
than living donor nephrectomy, and the morbidity ranges
from 9% to 24%, depending on the type of hepatectomy
performed.'>"

The logistics involved in a single-center simultaneous
LPE are extensive with 4 simultaneous operations: 4 sets
of teams of anesthetists, surgeons, nurses, and technicians.
The blood bank must be equipped with requirements for
major surges. For a single LDLT operation, it is estimated

wiww transplantjournal.com 2193

Total: 17 LPE (34 LDLTSs)

Expansion: 1.45 %
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Expert Insight

Expanding Opportunities for Living Donation:
Recommendations From the 2023 Santander
Summit to Ensure Donor Protections, Informed
Decision Making, and Equitable Access

Krista L. Lentine, MD, PhD,* Amy D. Waterman, PhD,? Matthew Cooper, MD,3 Sanjay Nagral, MS, FACS,4
Dale Gardiner, MD,5 Michael Spiro, MBBS,® Mohamed Rela, MS, FRCS, DSc,” Gabriel Danovitch, MD 2
Christopher J. E. Watson, MD,® David Thomson, MD,° Kristof Van Assche, PhD," Martin Torres, MD, MS,12
Beatriz Dominguez-Gil, MD, PhD,'? and Francis L. Delmonico, MD14, On behalf of the Donation Workgroup
Collaborators*

Abstract. A strategic vision toward global convergence in transplantation must encourage and remove barriers to liv-
ing organ donation and transplantation. Here, we discuss deliberations of a working group of the 2023 Santander Summit
charged with formulating recommendations for the safe expansion of living donor kidney transplantation and living donor liver
transplantation worldwide. Living donor kidney transplantation has grown to be the preferred treatment for advanced kid-
ney failure. Living donor liver transplantation emerged more recently as a strategy to reduce waitlist mortality, with adoption
influenced by cultural factors, regional policies, clinical team experience, and the maturity of regional deceased donor trans-
plant systems. Barriers to living donor transplantation span domains of education, infrastructure, risk assessment/risk com-
munication, and financial burden to donors. Paired donor exchange is a growing option for overcoming incompatibilities to
transplantation but is variably used across and within countries. Effectively expanding access to living donor transplantation
requires multifaceted strategies, including improved education and outreach, and measures to enhance efficiency, transpar-
ency, and shared decision making in donor candidate evaluation. Efforts toward global dissemination and vigilant oversight of
best practices and international standards for the assessment, informed consent, approval, and monitoring of living donors
are needed. Fostering greater participation in paired exchange requires eliminating disincentives and logistical obstacles for
transplant programs and patients, and establishing an ethical and legal framework grounded in World Health Organization
Guiding Principles. Sharing of best practices from successful countries and programs to jurisdictions with emerging practices

(Transplantation 2025;109: 22-35).

is vital to safely expand the practice of living donation worldwide and bring the field together globally.

/
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LPE uygulamasi, Asya ve Kanada’daki raporlar ile ABD’deki sinirh
deneyimler de dahil olmak iizere, heniiz ¢cok erken bir asamadadir. Giincel
uygulamada genellikle organ yerine donor seyahat etmektedir.

KPE’nin aksine, LPE yalnizca immiinolojik nedenlerle degil, hacim
uyumsuzlugu veya anatomik faktorler gibi diger nedenlerle de yapilmaktadir
(ornegin, bir yetiskin icin sag lob donoriiniin, bir ¢ocuk icin sol lateral
segment donoriiyle degisimi gibi). Bu durum, donorlerin farkh risk
duzeylerine sahip oldugu (“sag lob donoriinun daha yuksek risk tasidig1” gibi)
durumlarda “esit olmayan bir degisim” olasiligin1 dogurur. Bu nedenle,
eslestirilmis bagista her iki donor ve alici icin esit risk ilkesini temel bir etik
ilke olarak vurgulamak ve olas1 “odunlesmeleri” tamamen bilgilendirilmis
karar verme siirecinin bir parcasi olarak seffaf bicimde aciklamak onemlidir.

Bir kurum icinde degisim havuzlar genellikle kuicuiktir ve bu ameliyatlar
buyuk ekipler gerektirir. Canh karaciger donor adaylarinin
degerlendirilmesinin ve LPE politikalarinin standardizasyonu, ayrica en iyi
klinik ve teknik uygulamalarin paylasiimasi, LPE’nin kullanimini ve
basarisini artirmak i¢in gereklidir.
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