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Abstract: Background: Living donor liver transplantation offers comparable long-term results to cadaveric
donor transplantation. This study analyzes the selection process of living liver donors at a Western transplant
center that utilizes both donation forms. Methods: This retrospective analysis examined potential living
donors, collecting medical data and reasons for refusal, and divided patients by indication and urgency for
transplantation. Results: From January 2013 to December 2023, 594 potential living donors were assessed at
Jena University Hospital. Of these, 124 living donor transplants were performed. During outpatient evaluation,
357 potential donors were excluded. Subsequently, 238 individuals underwent inpatient assessment, with 100
more being excluded. Main reasons for donor refusal included medical or psychological issues (n=160), disease
progression in recipients (n=90), and recipient refusal or donor withdrawal (n=54). The evaluation process
showed a trend towards considering more distant relatives and acquaintances as donor candidates with
increasing severity of the recipient’s disease. Conclusion: A standardized evaluation protocol enhances the
effectiveness of living liver donation programs within the Eurotransplant region. Various contraindications
necessitate excluding certain individuals from living donation eligibility.

Keywords: living donor liver transplantation (LDLT); donor evaluation; donor selection criteria;
deceased donor liver transplantation (DDLT) ; liver transplantation (LT)

Introduction

Liver transplantation is the standard-care for end-stage-liver-disease. The shortage of deceased
donor organs in western countries leads to extended waiting time for a transplantation[1]. Over the
past years, donor organ quality has become worse due to the scarcity of organs and the fact that most
donors are elderly and have experienced a history of illness.[2,3]. Finally more than 200 patients per
year on the waiting list died in Germany in recent years[4].

Living donor liver transplantation (LDLT) is an excellent alternative today for nearly all patients
independent from the indication for transplantation and is an established addition to deceased donor
liver transplantation due to organ shortage[5-7]. While LDLT is the procedure of first choice in Asia,
often due to religious and cultural backgrounds[8], the proportion of living donations from all liver
transplants performed in Germany is 5-7.5%[9]. Here LDLT is more established for pediatric
patients[10]. Only a few centers offer a program for adult recipients[10]. There is a total of 11 centers
that offer living liver donation for adults over the years. Of these, only five centers achieve case
numbers of >3 LLDT/year (Jena, Hamburg, Essen, Hanover, Regensburg)[11].

The advantages of LDLT are versatile: LDLT might shorten the time on the waiting list and
provide better donor organ quality with shorter cold ischemia time. The operation is schedulable in
the context of recipient therapy like neoadjuvant treatment for hepatocellular carcinoma (HCC) or in
the context of recipient status prior to transplantation like ongoing cholangitis for primary sclerosing
cholangitis[10].

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.
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Donor safety is still the key aspect for every LDLT program[5,12-15]. A well-known template
for an evaluation program was published by Trotter et al. in 2000, reporting on experiences with
donor evaluation[16]. The examined population of a total of 100 potential living donors at an
American transplant center was examined for exclusion criteria and contraindications to donation. It
was shown that an efficient but standardized psychological and medical donor evaluation is crucial.

Aim of this study was to present our evaluation process and strategy. We discuss aspects and
recommendations from the literature[15,17] and compare our program with preexisting schemes.

Methods

We performed a retrospective analysis of potential living donors who were evaluated for LDLT
between January 2013 and December 2023 at Jena University Hospital. We retrospectively identified
eligible patients by identifying all patients who were listed for liver transplantation, who died on the
liver waiting list and all patients who received liver transplantation. Subsequently, the associated
cases for potential living liver donations and the respective potential donors were extracted by
querying the code for living liver donors according to the ICD-10 classification (Z52.6) for
presentation in our outpatient consultation or for an inpatient hospital stay.

General epidemiological data of the potential recipients were collected as part of the data
collection to compare whether the donor selection process differs depending on the recipient’s basic
diagnosis and disease severity (Table 1). We therefore differentiated between benign and malign
underlying disease and after decompensation of liver cirrhosis. These data were collected from the
digital hospital files SAP® (SAP Deutschland SE Co. KG; Walldorf; Germany) and COPRA® (COPRA
System GmbH; Berlin; Germany).

Our program’s policy entails conducting evaluations following a standardized process, wherein
patients progress through three levels of assessment (Table 2).
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Table 1. Evaluation Phases and Exclusion Process.

Evaluation

Phase

Donor Evaluation and Rejection Criteria

Recipient Evaluation and Requirements for

LDLT

Missing Donor-Recipient Relationship
Previous significant abdominal surgery
(especially in the upper abdomen or with
significant intra-abdominal adhesions)
Severe medical problems and
comorbidity

e cardiovascular disease

e pulmonary disease

e diabetes

e active infection
Medication
Laboratory diagnostics

e  ABO-incompatible blood group

e  hepatitis

e liver dysfunction
alcohol or illicit substance abuse

sonographic liver fibrosis or cirrhosis and

masses

Indication for liver transplantation

Underlying disease underrepresented in the
MELD system (HCC outside the Milan criteria,
primary  sclerosing  cholangitis ~ without
exceptional points, adenomatosis of the liver)
Liver transplantation for colorectal liver
metastases in the Liver-t(w)o-Heal study

LDLT as a secondary concept to expand the pool

of donor organs

imaging procedures

CT of thorax/abdomen/pelvis with

contrast agent and MRCP: 3D
reconstruction of the liver for volumetry,
level and

planning the resection

visualization of the vascular anatomy*
cardiopulmonary diagnostics
ECG, echocardiography, lung function

testing using Spirometry and
bodyplethysmography, stress ECG

Other tests or consultations to clarify
potential problems uncovered during
evaluation or further diagnostics in case
of conspicuous examination results
(endoscopic retrograde cholangiography,
heart catheter examination, myocardial
scintigraphy, coronar CT)

operation enlightenment (together with
donor, recipient and witnesses)

liver function test

Listing for deceased donor liver transplantation

(absence of significant contraindications)

according to the guidelines of the German

Federal Medical Association for liver
transplantation

no previous psychiatric illnesses, given
compliance

Approval by the interdisciplinary

transplantation conference
(immunosuppression and plasmapheresis for

ABO-incompatible living donation)

LDLT as an individual therapy concept when the
option of deceased donor liver transplantation is

missing

do0i:10.20944/preprints202406.1440.v1
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LIMAX®
(Humedics GmbH, Berlin, Germany)

e psychological and psychiatric
evaluation to exclude underlying
psychiatric  illness and to ensure
compliance

e ethics committee**

Operation Surgical  exploration of the donor |Surgical exploration of the recipient (Check of
(Comparison of the anatomical relations and | feasibility)

intraoperative Cholangiography) —>recipient first for malignant diseases

* during outpatient presentation if viable

** according to the German organ donation law

Table 2. Patient characteristics.

overall Donors  who | Donors Who | Accepted
potential were Were vs. not
Donors Accepted Not Accepted (n | accepted
(n=594) (n=124) =470) Donors
Characteristic
mean (SD; | mean (SD; | mean (SD; range) | p - value
range) orn (%) | range) orn (%) | orn (%)
donor Ageinyears | 43.67 (12.5; 18- | 43.75 (12; 21-66) | 43.65 (12.6; 18- | 0.17
76) 76)
Sex 309 Women | 73 Women | 236 Women | 0.09
(52%) (58.9%) (50.2%)
285 Men (48%) | 51 Men (41.1%) | 234 Men (49.8%)
Biologically | 336 80 256 0.04
related
Relatedness | 216 (36.4%) 54 (43.5%) 162 (34.5%) 0.06
grade 1
Relatedness | 120 (20.2%) 26 (21%) 94 (20%) 0.81
grade 2
Not 258 43 215 0.03
biologically
related
Relatedness | 141 (23.7%) 31 (25%) 111 (23.6%) 0.75
grade 3
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5
Relatedness | 117 (19.7%) 13 (10.5%) 104 (22.1%) <0.01
grade 4
recipient labMELD 14.73 11.95 15.45 <0.01
Malignom 312 64 248 0.82
Benign 273 60 213 0.54
HCC inside | 21 7 14 0.15

Milan criteria

HCC outside | 109 24 85 0.75

Milan criteria

CPT, Child-Pugh-Turcotte Score for cirrhosis mortality; labMELD

Outpatient Consultation

Initially patients were consultated in our outpatient department. The potential donor must
clarify their voluntary for living liver donation and they must proof their close relationship to the
organ recipient. That is followed by a survey of the detailed anamnesis and medical history including;:
the current medication, medication history, family history, allergies, previous illnesses and previous
operations. The acceptance of blood transfusions and coagulation preparations should also be
queried here. Additionally, the potential donors were physically examined. Laboratory tests included
the following parameters: blood group, transaminases, cholestasis parameters, coagulation, retention
parameters, serum electrolytes, albumin, virological status, inflammation and blood counts[18]. An
abdominal sonographic examination is performed to visualize the liver parenchyma, bile ducts and
liver vessels to estimate organ size, degree of steatosis and to rule out malignancies.

Inpatient Examination

The second step takes place after inpatient admission. A repeated psychological interview is
another requirement in the evaluation process. Further includes a computer tomography (CT) and a
magnetic resonance cholangiopancreatography[19-21] (MRCP). We used 3D reconstruction
software[22] to display the liver anatomy to plan the resection level, perform a volumetry of the split
liver and to identify anatomical variants (MeVis Medical Solutions AG®; Bremen; Germany / Synapse
3D, Fujifilm® Minato; Japan)[22]. We used a non-invasive test to assess liver function of the donor
(LiMAX®; Humedics GmbH; Berlin; Germany)[23].The cardiopulmonary suitability of the donor was
also checked. If needed, any additional examinations were indicated and analyzed by a cardiologist.
At the end of the process, there is the anaesthesiological assessment and the legally required surgical
clarification.

To assure altruistic donation in accordance to german law donor operation takes place after a
sufficient time for consideration and after a positive vote by an ethic living donation committee
(anchored in the state medical association of the respective federal state).

In case of tumor indication for transplantation or technical considerations in the recipient the
living donation procedure starts with the exploration of the recipient first. If this has been ruled out,
surgical exploration of the donor including intraoperative cholangiography begins. Donor and
recipient surgery are performed nearly parallel in two operating theatres.

Analysis
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For the evaluation, the various processes should be broken down and the potential donors who
presented themselves as outpatients and inpatients should be analyzed. The relationship to the
recipient should also be examined according to the following groups: parents/children (grade 1),
siblings/grandchildren/grandparents (grade 2), spouses (grade 3) and distant relatives/friends (grade
4).

In addition, the reasons for rejecting a potential living donor should be presented and evaluated.
For this purpose, we have divided the reasons for rejection into seven categories as shown in Table
3.

In the evaluation, three groups were distinguished depending on liver function and liver
disease: patients with non-cirrhotic liver disease, patients with non-decompensated and patients with
decompensated liver cirrhosis. In addition, the Model of End-Stage Liver Disease score (MELD) of
the patients and exceptional points were recorded. In the case of hepatocellular carcinoma, the
classification according to Milan criteria was used[24].

The collected data were read out retrospectively using electronic data processing programs and
in individual cases, supplemented by telephone queries to the patients. Due to the retrospective and
single center approach, a good comparison with alternative evaluation methods is not possible.

Table 3. Exclusion Criteria.

Potential Donors Who were not accepted (n=470) *

Relative contraindications

Donor related

e Body-mass-index > 30 kg/m? + Steatosis hepatis + previous abdominal 52
operations (11,1%)
e Blood group incompatibility
e another donor is more suitable for LDLT 24 (5,1%)
76
Recipient related (16,2%)

e postmortal transplantation was performed

Absolute contraindications 40 (8,5%)
Donor related
e withdrawal of consent to donate
® Rejection for medical or mental reasons (for example: cardial or

pulmonal contraindications)

e Concomitant medication with perioperatively increased risk of zg i:ioj: ;
bleeding
e Concomitant medical condition or medication which has an .
increased perioperative risk of wound healing disorders 12 g,z;:;
e Lack of technical aptitude ’
16 (3,4%)

Recipient related
e Lack of acceptance by the recipient

e disease progress in the recipient
34 (7,2%)
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7
Potential Donors who were accepted 90
o Successful donation (19,1%)
o Aborted Procedure (intraoperative cancellation because of anatomical
variations or steatosis/fibrosis or circulatory instability of the recipient 132
during the operation or progression of the underlying disease in the 124
recipient) 13

*often there are several reasons for rejection at the same time (which is why the total number of
rejections in this table is higher than the number of patients).

Results

For 320 recipients, 594 potential living donors were presented at the Jena University Hospital
between January 2013 and December A total of 357 of them were rejected after the outpatient
presentation and 237 were admitted to a planned hospital stay for further examinations. After further
diagnostics, 113 of the 237 patients were excluded. During the period 124 living donor liver
transplantations were performed (Table 1).

Of the 594 potential donors, 216 were parents/children (grade 1), 120
siblings/grandchildren/grandparents (grade 2), 141 spouses/partners (grade 3) and 117 distant
relatives/friends (grade 4).

Table 3 displayed the reasons for a donor’s rejection.

Underlying Disease

The entity of the underlying disease in the performed living donations was malign in 60 patients
and benign liver disease in 64 patients (Table 1). Hepatocellular carcinoma accounted for the largest
proportion of patients with an underlying malignancy. Of these 31 patients, seven met the Milan
criteria and 24 were outside of the Milan criteria.

The proportion of recipients who presented for liver transplantation with liver cirrhosis was
74.7% (239 of 320 recipients). Living liver donations were performed significantly more often in
recipients without liver cirrhosis than in patients with liver cirrhosis (49 of 125 versus 31 of 195; p
<0.001).

MELD-Score and Waiting Time

In the evaluation of the patients depending on the entity, the mean labMELD score was 12.0 in
patients with a malign tumor disease and 17.8 in patients with a benign disease (p<0.01). Of the
patients who underwent living donor liver transplantation, 13 recipients received exceptional MELD
on the waiting list according to their liver disease. 10 of these patients suffer from cancer with an
average of 23.0 points (each with a hepatocellular carcinoma inside Milan). And three patients had a
benign underlying disease with an average of 21.3 points (one patient with polycystic liver
degeneration, one patient with primary sclerosing cholangitis, and one patient with secondary
sclerosing cholangitis).

Furthermore, two patients had exceptional points on the waiting list due to a non-standard-
exceptional MELD: a patient with liver metastases from a neuroendocrine tumor of the small intestine
and a patient with decompensated nutritional-toxic liver cirrhosis with recurrent bacterial peritonitis
and ascites fistula via an umbilical hernia.

The waiting time at Eurotransplant was shorter in patients with a malignant disease (235.3 d vs.
4375 d; p=0.263). Significantly more potential donors presented for these recipients who were
considered for a living donation (2.0 vs 1.5; p=0.023).

We have stratified all potential donors in the period from 2013 to 2023 according to the
underlying diagnosis of the potential recipient and according to the degree of relationship to the
recipient and highlighted the living donations that were successfully performed (Figure 2). In our
center, we treated patients with colorectal liver metastases as part of the Liver-t(w)o-Heal study[25]
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with a two-stage living donor liver transplantation[26,27]. Has not been a standard procedure for all,
we subsequently eliminated these cases from that analysis.

1137 Patients listed for Liver Transplantation

January
2013
594 potentially donors for LDLT
outpatient presentation
357 outpatient rejected donors
237 potentially donors for LDLT
inpatient presentation
100 inpatient rejected donors
137 potentially donors for LDLT
surgical exploration
424 Proceeded Deceased 13 intraoperative rejected donors
Donor Liver
Transplantation
124 performed LDLT
December
2023
Figure 1. LDLT Flowchart.
Digni Performed
Dignity Loir /
. . ) Prasenting Bl B2 M1 M2 Total
benign underlying disease Donars (%)
Bl without decompensated liver
cirrhasis
2 benign underlying disease with 4
decompensated liver cirrhosis
7/32 939 310141
M malign underlying disease with 3 21,9% 231% 22%
exceptional MELD
li derlving di 2 B3 16/54 26/120
M2 malign underlying disease 75,8% 25% 1.7%
without exceptional MELD
- ] 17/62 1454 20/93 54216
Degree of Relationship 1 27.4% 25.9% 21,5% 25%
1 children, parents ol /149 25/124 124594
siblings, grandparents, = 22,3% 21% : 20,9%
Z grandchildren

3 spouses

13-16% | LE-R0R | 20248 | BE-0EW | H-30W | B0-35W | E5-d0W | -0

4 distantrelatives, friends

Figure 2. Degree of Relationship vs. Diagnosis.

Discussion

The aim of this study was to map the standardized selection process for living liver donors and
to work through the individual steps. This should be demonstrated using data from potential donors.
In addition, the most common reasons for excluding potential donors were considered.

Our methodology uniquely emphasizes remote donor selection procedures to minimize
hospitalization requirements and prioritizes initial assessments targeting factors commonly
associated with exclusion from donation, thereby minimizing unnecessary examinations. Drawing
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upon extensive experience in evaluating living donors, we have observed that ostensibly healthy
donors frequently harbor clinically significant yet previously undetected conditions.

It was important for us to show the differences in willingness to donate between potential
donors, especially in the context of the underlying diagnosis of the recipient and to show the
strategies for donor selection. We found that there were significant differences in donor selection
depending on the recipient’s underlying diagnosis and urgency for transplantation. We have also
identified relative contraindications of the donor for organ donation and explained how to deal with
them. The degree of relationship between the potential donor and the recipient had influence for
donor selection in the case of recipients with higher urgency. The severity of the recipients” disease
thus had a direct influence on the altruistic decision of the donors. Therefor an expansion of the
potential donor pool to include more distant relatives and friends was observed.

The results have set forth that a structured evaluation of donors makes the living donation
process more efficient[6,28,29]. Not suitable, potential donors can already be excluded by means of
an outpatient examination, thus avoiding hospitalization and unnecessary further examinations.

We have shown for which patients living donation is a good alternative to deceased organ
donation. Living donation can be considered especially in the combination of decompensated
underlying disease and a low MELD score or for patients with malignant disease without the option
for exceptional MELD[30-35].

When evaluating living donation, there are significant differences depending on the underlying
disease of the potential recipient. The urgency for liver transplantation, particularly in patients with
cancer, is represented by the MELD-system only for standard exceptions. These patients, whose only
curative treatment option is liver transplantation, would die of disease progression or be excluded
from liver transplantation by progression before they were allocated an organ by the prevailing
allocation system[30,36—40]. Thus, living liver donation is a great opportunity for this patient cohort.
This has two effects on the evaluation process of living donors in this patient group: compared to
patients with non-malignant disease, more distant relatives and friends are considered for the
donation of patients with a malignant disease. In addition, the willingness to make a living donation
is usually higher for these patients, which we have seen in the significantly higher number of
potential donors we examined per patient. We also see the same effect in patients with
decompensated liver cirrhosis in the patient cohort we examined, even if it is not statistically
significant here.

A further advantage of a living liver donation is the temporal variability and plannability of the
intervention. On average, patients have a significantly shorter waiting time for a liver transplant than
patients who receive a conventional deceased donor liver transplant. Based on our experiences
through our living liver donation program, we have established the criteria for exclusion from
donation including relative and absolute contraindications donor and recipient related (Table 4). We
were also able to show that patients could already be excluded as donors when they presented
themselves as outpatients (Table 5) and that we uncovered previously unknown diseases in the
course of the evaluation examinations in presumably healthy donors (Table 6).

Table 4. Rejection Categories.

o number of patients in our population and breakdown into
Definition ) .
different reasons for exclusion (n=)*

54 Lack of acceptance by the recipient (a donor presented
Lack of acceptance by the
o ] himself on his own initiative willingness for donation and the
recipient or withdrawal of o . . i .
I recipient declined a living donation) or withdrawal of consent
consent to donate
to donate



https://doi.org/10.20944/preprints202406.1440.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 20 June 2024

10

II

For medical or psychological

reasons

52 Body-mass-index > 30 kg/m? (n=20), Steatosis hepatis (n=22),
liver cirrhosis or fibrosis (n=4), previous abdominal operations
(especially in the upper abdomen) with significant intra-

abdominal adhesions (n=6).

46 Concomitant medical condition or medication which has an
increased perioperative risk of wound healing disorders:
rheumatoid arthritis (n=11) or psoriasis with methotrexate (n=4)
or monoclonal antibody (n=2) or prednisolone (n=6) or
azathioprine therapy (n=3). Long-standing diabetes mellitus
(n=14). Factor-V-Leiden mutation (n=6).

22 Cardiac contraindications: coronary heart disease (n=5),
chronic heart failure (n=4), conspicuous cardiac diagnostics
(poor exercise capacity or ST segment changes in the exercise

electrocardiogram) (n=13)

17 Concomitant medication with perioperatively increased risk
of bleeding: dual antiplatelet agents (n=7), therapeutic

anticoagulation (n=10).

16 Diseases diagnosed during donor evaluation: suspected
malignancy (n=7) or other diseases (sarcoidosis, collagenosis,

colitis, neurodegenerative disease; n=8).

7 Pulmonary contraindications: pulmonary disease (Chronic
obstructive pulmonary disease > GOLD 1I, n=4), conspicuous
pulmonary diagnostics (spirometry shows severe ventilation

disorder, n=3).

III

Lack of technical eligibility

24 Lack of technical feasibility: preoperative diagnosed
anatomical variant (n=16), intraoperative cancellation of the
donation in the case of an unexpected anatomical variant with

a substantial risk of donor morbidity (n=8)

v

Another donor is

suitable for LDLT

more

76

Disease progress in the

recipient

90 Disease progress in the recipient (aborted during the
evaluation process or after operational exploration of the

recipient (extrahepatic tumor involvement in patients with an

do0i:10.20944/preprints202406.1440.v1
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underlying malignant disease or fulminant decompensated

liver function in a benign underlying disease)

(In principle, an
incompatible
VI |donation is feasible,

case-by-case basis)

living
but

should be evaluated on a

Blood group incompatibility | 24
ABO-

Deceased
VII | transplantation

performed

donor

was

40 postmortal transplantation was performed

*often there are several reasons for rejection at the same time (which is why the total number of

rejections in this table is higher than the number of patients).

Table 5. Distinction between outpatient and inpatient donor rejection.

Disease (n) rejected as a donor during the | rejected as a donor during the
outpatient presentation (n) inpatient presentation (n)

Coronary heart disease (n=5) 0 5

Chronic heart failure (n=4) 2 2

Chronic obstructive 4 0

pulmonary disease > GOLD II

(n=4)

Conspicuous cardiac or 0 16

pulmonary diagnostics

(n=16)

Vascular or biliary anatomic 16 8

anomaly (n=24)

Liver fibrosis / cirrhosis (n=4) 1 3

Primary sclerosing cholangitis | 0 1

(n=1)

Rheumatoid arthritis* (n=11) | 11 0

Psoriasis* (n=4) 4 0

Diabetes mellitus (n=14) 13 1

Factor-V-Leiden mutation 3 0

(n=3)

Suspected malignancy (n=7) 0 7

Sarcoidosis (n=5) 4 1

Collagenosis (n=1) 0 1

Colitis (n=1) 1 0
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Neurodegenerative Disease 1 0
(n=1)

*Rejection due to disease-specific immunomodulatory medication.

Table 6. Distinction between donor rejection for pre-existing conditions or incidental diseases.

Disease (n=total) Rejection as a donor due to a Rejection as a donor due to an
known pre-existing illness that was diagnosed
condition/disease (n) during the evaluation (n)

Coronary heart disease (n=5) 3 2

Chronic heart failure (n=4) 2 2

Chronic obstructive 4 0

pulmonary disease > GOLD II
(n=4)

Conspicuous cardiac or 0 16

pulmonary diagnostics
(n=16)

Vascular or biliary anatomic 0 24

anomaly (n=24)

Liver fibrosis / cirrhosis (n=4) 1 3
Primary sclerosing cholangitis | 0 1
(n=1)

Rheumatoid arthritis (n=11) 11 0
Psoriasis (n=4) 4 0
Diabetes mellitus (n=14) 14 0
Factor-V-Leiden mutation 3 0
(n=3)

Suspected malignancy (n=7) 0 7
Sarcoidosis (n=5) 0 5
Collagenosis (n=1) 0 1
Colitis (n=1) 0 1
Neurodegenerative Disease 1 0

(n=1)

There are strict exclusion criteria, such as the medical suitability of the donor for living liver
donation. There is no room for individual consideration here. One example is the donor’s previous
cardiac disease, which entails a significantly increased perioperative risk and there are relative
exclusion criteria, which are usually associated with a higher risk for the patients involved. This
would be, for example, the ABO-incompatible living liver donation, which has a poorer long-term
outcome for the recipient, but can be an option if there are no alternatives[41].

A standardized model for donor evaluation was developed, which corresponds to our
recommendations and shows differences to previous strategies.

Contraindications to living donation can already be detected during the outpatient presentation
through simple examinations and the anamnesis and patients can thus be excluded without the need
for further inpatient evaluation examinations. The anamnesis for previous illnesses and medication
is of particular importance, since here, as already shown in Table 4, clear contraindications to living
donation can be found. This means that the potential donor can be spared examinations such as
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computer tomography with contrast agent and hospitalization. Our procedure also allows the
patient’s relatives to introduce themselves for evaluation on their own initiative. Here, the
clarification of the feasibility before carrying out invasive diagnostics and ultimately the clarification
of the acceptance by the potential recipient is of primary importance.

Through our approach, we have worked out a few points where you have to be particularly
careful to find contraindications to the donation. On the outpatient presentation, the assessment of
the cardiopulmonary risk is important at the beginning and thus the clarification of whether
additional diagnostics are necessary in the further evaluation process. A special consideration should
concern the anamnesis of coagulation disorders of the patient and the family history.

Since we repeatedly encountered previously undiagnosed diseases during the donor evaluation
process, such as findings suspected of being malignant, an interdisciplinary discussion of all findings
is important so that no details are overlooked. The computed tomography should be investigated by
an experienced radiologist and a demonstration of the findings of all (vascular) peculiarities with the
responsible transplantation surgeon, is of particular importance. In our experience, the three-
dimensional reconstruction of the vascular and biliary anatomy with planning of the resection area
and volumetry for the selection of the surgical procedure (left split versus right split) has gained in
importance.

In the framework of donor evaluation, initiating psychological support for both donors and
recipients early on is rational to establish a psychological rapport from the outset, which endures
throughout the entirety of the evaluation process, the donation procedure, and the post-donation
period[42,43]. Such support is extended even in instances where donations do not transpire,
irrespective of the cause, with the aim of collectively attending to and supporting the relatives of
potential recipients(Weng 2018,0ng 2021).

In different transplant regions, subsidiarity manifests through diverse practices tailored to local
contexts. For instance, centers may prioritize deceased donor allocation differently based on
population demographics, organ availability, and logistical considerations. Additionally,
collaborations with neighboring centers and organ procurement organizations facilitate the equitable
distribution of organs within a region while leveraging collective expertise and resources.

Ultimately, subsidiarity empowers transplant centers to adapt and innovate in response to organ
shortages, ensuring that patients receive timely and appropriate care while promoting fairness and
efficiency in organ allocation across diverse transplant regions.

Donor Benefits

As we have evolved donor evaluation over time, we have observed in some patients that donors
were excluded for the presence of multiple minor instead of one major contraindication.

Another important point in donor selection is the presence of psychiatric illnesses or the
psychological stress and excessive demands of potential donors in the context of the evaluation
process[44,45]. In these cases, we were usually also able to present additional somatic
contraindications in order to link the partly subjective reasons for rejection to objective ones in order
to protect the donor from further psychological and emotional stress and pressure from family or
friends. Because of that we don’t see potential donors who were excluded solely on the basis of the
psychological evaluation.

The evaluation of the potential living donor can also be of great importance for the patient, since,
like other centers[46], we have discovered previously undetected diseases in donors who are likely
to be healthy and referred the patient to further diagnostics and therapy (Table 5 and Table 6).

Further Diagnostics for Donor Evaluation

In addition to the standardized program, we will in future expand our donor evaluation for
patients over 50 years of age by an additional colonoscopy and for women by a gynecological
examination and for men by a urological presentation. Furthermore the role of liver biopsy in donor
evaluation is still controversial today. This is the only method to precisely examine the degree of
steatosis or to detect other changes in the liver parenchyma[17]. Liver biopsy is a safe investigation
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method, but routine liver biopsy as part of donor evaluation is still not recommended. Non-invasive
diagnostics using magnetic resonance imaging (MRI) of the liver and contrast-enhanced computed
tomography cannot provide reliable information on the liver parenchyma, but they can provide
evidence of high-grade fatty degeneration or fibrosis.

While living liver donation is considered safe with an estimated mortality rate of between 0.1
and 0.3%, the perioperative morbidity of the donor and the reduction in the donor’s quality of life
are important factors in the decision-making process when selecting a donor[47].

Conclusions

In conclusion, our living donor evaluation program demonstrates the feasibility of safely
expanding the donor pool in times of organ shortage in European transplant programs. Reasons for
not donating have been stated by us to provide a guidance to our evaluation program. In our opinion,
the living liver donation program for adult patients can also be expanded in Europe and further
concepts for diseases not previously accessible via deceased donor liver transplantation, such as
colorectal liver metastases or perihilar cholangiocarcinoma, can be established study based.
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