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Abstract: Purpose: This study was designed to elucidate the various new classifications and the use of LDLT
for HCC in this context beyond the Milan criteria (MC). Methods: The clinical data of patients with HCC
outside the MC who underwent LT at Jena University between January 2007 and August 2023 were
retrospectively analysed. Eligible patients were classified according to various classification systems.
Clinicopathological features and overall- and disease-free survival rates were compared between the two
groups (LT vs. LDLT) and within the context of bridging therapy. The Results: Among the 245 patients
analysed, 120 patients did not meet the MC, and 125 patients met the MC. Moreover, there was no significant
difference in overall survival between patients outside the MC for LT versus LDLT (OS 44.3 months vs. 28.3
months; 5-year survival, 56.4 % vs. 40 %; p = 0.84). G3 tumour differentiation, the presence of angioinvasion
and lack of bridging were statistically significant risk factors for tumour recurrence according to univariate and
multivariate analyses (HR 6.34; p = 0.0002; HR 8.21; p < 0.0001; HR 7.50; p = 0.0001). Bridging therapy before
transplantation provided a significant survival advantage regardless of the transplant procedure (OS: p =0.008;
DEFS: p < 0.001). Conclusions: Patients with HCC outside the MC who underwent LT or LDLT had outcomes
comparable to those of patients who met the MC. Nevertheless, such patients remain disadvantaged on the
waiting list, which is why LDLT represents a safe alternative to LT and should be considered in bridged HCC
patients because of differences in tumour differentiation, size and tumour marker dynamics.

Keywords: hepatocellular carcinoma; Milan criteria; living-donor liver transplantation; transplant
outcome

Introduction

Liver transplantation (LT) is the only curative option for patients with liver cirrhosis and
hepatocellular carcinoma (HCC)'. HCC represents the most common malignant indication for LT2.

The Milan criteria® (MC) were introduced in 1996 to assess the prognosis after LT for patients
with hepatocellular carcinoma and liver cirrhosis and are still used today for organ allocation, with
the standard exception of the MELD score, to prioritize patients with HCC inside the MC in the
Eurotransplant area. In this region, organ allocation is based on the MELD system, and patients with
hepatocellular carcinoma fulfilling the MC can generate exceptional points regardless of their
labMELD score on the waiting list.

After more than 25 years of MC use, adjustments to the organ allocation criteria for patients with
HCC outside of the Milan population are now being discussed, and even Mazzaferro et al. discussed
expanding their own criteria over time?.

Bridging procedures such as transcatheter arterial chemoembolization and selective internal
radiotherapy have been able to further improve oncological outcomes in patients with HCC, and new
therapeutic approaches such as immunotherapy have been established>. Even if immune
checkpoint inhibition is currently not implemented in the bridging of patients with HCC on the
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waiting list, it is encouraging that this approach has the potential to further improve bridging therapy
in combination with conventional bridging methods®1-13.

The present guidelines for HCC outside the MC are currently being further adapted
internationally, for example, in the University of California San Francisco criteria (UCSF)", the
extended Toronto criteria for liver transplantation's, the up-to-seven rule?, the Japanese 5-5-500 rule’¢,
adapted treatment recommendations for patients with hepatocellular carcinoma in Spain (Barcelona
Clinic Liver Cancer classification)!” and in the transplant region of Australia and New Zealand's.

The prognostic factors relevant for HCC in the context of LT were tumour morphology, tumour
biology, tumour grade, cancer-related symptoms, the dynamics of the tumour biomarker alpha-
fetoprotein, the response to bridging therapy' and the presence of angioinvasion.

Because the organ donation shortage in some transplant regions causes the waiting time and the
average MELD score at the time of LT to continually increase, the probability of LT for patients with
HCC outside the MC decreases, and thus, the number of HCC-associated deaths on the waiting list
increases?-22. Therefore, the allocation criteria for these patients should be adjusted to allow them fair
access to donor organs. The impportance of the various new classification systems has not been
conclusively assessed. These developments have led to the importance of LDLT for HCC patients,
and an increasing in LDLT is also being seen in non-Asian transplant centres?'.

The aim of the work was to show the results of liver transplants in patients with HCC inside and
outside the MC and to compare the different HCC classifications with each other based on the results
of the study population. Therefore, we wanted to demonstrate our bridging and transplantation
strategies for these patients and the use of living liver donation. The primary endpoints for this study
were overall survival (OS) and disease-free survival (DFS). Markers for poor transplant outcome and
oncological outcome were identified in our study population through univariate and multivariate
analyses.

Materials and Methods

Patient selection

The clinical data of the patients were collected through a retrospective review of medical records.
Eligible patients were those who were diagnosed with HCC or who underwent LT for HCC between
January 2007 and August Patient data were retrieved from the hospital database. Patients who
underwent LT before January 2007 (before the introduction of the MELD score? system for organ
allocation in the Eurotransplant area) were not included.

Details on organ allocation and information about the donor were obtained from the 245 patients
via the Eurotransplant database (ENIS-next).

In addition, patients who were delisted from the waiting list were evaluated via the centre list
during the period examined.

The response to bridging therapy was assessed by using the modified RECIST criteria for HCC
and involved imaging every 3 months after bridging?. Each patient was discussed at an
interdisciplinary tumour conference and also a transplantation conference?.

Outcome measures

All eligible patients who underwent LT or LDLT were stratified into two groups according to
the MC. In the outside-Milan group , information about tumour location, bridging therapy, treatment
response to bridging therapy, postoperative survival time, postoperative complications, hospital stay,
ICU stay, tumour size, number of tumour nodes, histopathological findings, duration of alpha-
fetoprotein perioperatively, and the timing of recurrence and treatment of the recurrence were
investigated. The patients in the outside-Milan group were then further classified according to the
expanded criteria (UCSF, Toronto, 5-5-500-rule, UTSC, BCLC).

Patients with HCC according to the MC were then categorized into two groups to compare the
outcomes according to the surgical procedure (LDLT vs. LT).
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Comparisons of preoperative factors, surgery-related factors, pathological findings,
postoperative course, overall survival (OS) and disease-free survival (DFS) rates were performed
between the two groups. The independently associated factors for OS and DFS were investigated.

Statistical analysis

A normality test could not verify the normality of the data. Therefore, median values were
calculated, and nonparametric statistical tests were used (the Shapiro-Wilk test and the Kolmogorov—
Smirnov test). Clinical factors were compared using the Chi-square test, Fisher’s exact test, and
Mann-Whitney U test. DFS was calculated from the date of transplantation to the first imaging-
proven evidence of recurrence. DFS and OS curves were established using the Kaplan-Meier method
and compared using log-rank tests. The Cox proportional hazards model was used to calculate
hazard ratios (HRs) with 95% confidence intervals (Cls) for the risk factors for DFS and OS. Factors
that were significant in the univariate analysis were included in the multivariate analysis.

All the statistical analyses were performed using IBM® SPSS Statistics 29 (IBM®, Armonk, USA).
A p value of < 0.05 was considered indicative of statistical significance.

General medical data and parameters related to transplant outcomes were examined for the
included patients. The patients were then grouped according to whether bridging was performed,
which transplant procedure was used (LT vs. LDLT) or whether they developed a recurrence.

Results

Epidemiology

A total of 245 patients who underwent LT for hepatocellular carcinoma at the Jena University
Hospital Transplant Center between January 2007 and August 2023 were enrolled in this study as
shown in Figure Of these, 125 (51 %) patients met the MC, and 120 (49 %) were outside the MC. The
general epidemiological data for patients inside and outside the MC are presented in Figures 2 and
LDLT was performed in significantly younger patients with lower MELD scores and larger tumours;
these patients were less likely to be able to undergo bridging therapy successfully and were less likely
to have decompensated liver cirrhosis. LDLT was always used when the urgency of the transplant in
relation to the oncological outcome was not adequately reflected by the MELD system, and the time
window for a promising transplant was therefore too short. As shown in Figure 1, many patients
with HCC cannot receive transplantation in a timely manner and therefore have to leave the
transplant waiting list due to disease progression and associated death.

The median follow-up period for all patients was 114 months.

Owerall survival rate inside and outside the MC

The median OS time in the LDLT inside the MC group was 84.2 months, and the overall 1- and
5-year survival rates were 100% and 78.8%, respectively (Figure 2). The median OS time in the LT
group inside the MC was 62.8 months, and the overall 1- and 5-year OS rates were 99.1 % and 80.1 %,
respectively. There were no significant differences between the LDLT and LT groups (p = 0.30).

The median OS time in the LDLT outside-MC subgroup was 28.3 months, and the overall 1- and
5-year survival rates were 84.2% and 40%, respectively (Figure 3). The median OS time in the LT
outside-MC group was 44.3 months, and the overall 1- and 5-year OS rates were 75.9% and 56.4%,
respectively. OS was not significantly shorter in the LDLT group (p = 0.52).

Disease-free survival rate outside the MC and factors related to disease-free survival outside the MC

The median DFS in the LDLT group was 32.2 months, and the overall 1- and 5-year DFS rates
were 76.3% and 56.5%, respectively (Figure 3). The median DFS time in the LT group was 62.3 months,
and the overall 1- and 5-year DFS rates were 85.7% and 72.3%, respectively. DFS was significantly
better in the LT group (p = 0.006).
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The univariate and multivariate analyses of the risk factors for DFS are presented in Figure
Tumour differentiation (G3), microvascular invasion and missing bridging therapy were significant
risk factors for poor DFS in the univariate analysis (HR 6.34; p = 0.0002; HR 8.21; p < 0.0001; HR 7.50;
p =0.0001).

DFS and OS for patients who underwent LDLT or LT outside the MC

The DFS and OS of patients in the LDLT group and LT group are presented as Kaplan-Meier
curves in Figures 6 and Although the OS in the LDLT group was lower, the groups did not
significantly differ.

MELD score, tumour morphology and bridging response outside the MC

The median labMELD score was 10 in the LDLT group (mean 11.8; range 6-31) and 12 in the LT
group (mean 16.7; range 6-40). The MELD score was significantly lower in the LDLT group (p = 0.005).

The median tumour size (determined by pathological examination) was 52 mm (mean 60 mm,
range 30-220 mm) in the LDLT group and 48 mm (mean 48.4 mm; range 17-120 mm) in the LT group
(p=10.07).

The number of tumour nodes (determined by pathological examination) was 3 (mean 4, range
1-20) in the LDLT group and 2.5 (mean 4.2; range 1-25) in the LT group (p = 0.84).

Downstaging after bridging therapy (regardless of the bridging method and frequency) was
achieved for 43.8% of patients in the LDLT group and 50.7% of patients in the LT group (p =0.52). A
partial response after bridging therapy was observed in 59.4% of the LDLT group and 70.4% of the
LT group (p = 0.27). Vital tumour residue after bridging was present in 18.8% of the LDLT group and
29.6% of the LT group (p = 0.25).

Results according to different classifications beyond the Milan grade

The classification results of the patients according to the different classifications (Milan, UCSF,
5-5-500, UPTS, Toronto and BCLC) are presented in Figure Our data showed that all the
classifications used enabled identification of patients who had a higher risk of developing recurrence
after transplantation. However, it appears that the recurrence rate did not correlate with overall
survival, disease-free survival, or 1-year or 5-year survival in any subgroup. The only classifications
that were separated here were BCLC and Toronto. All (newer) classifications were deemed inferior
to the MC according to the criteria above (survival rate and recurrence rate).

HCC waitlist dynamics

In addition to the transplanted patients, we also observed those who were diagnosed with HCC
at our transplant centre. A total of 259 patients were removed from the waiting list during the
observation period; 82 patients were no longer eligible for transplantation due to disease progression,
and 177 died on the waiting list due to disease progression and liver failure.
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Figure 1. Selection progress.

LT

LDLT

(n=106) (n=19) p value
Preoperative factors
Age (median/range) 62 (40-70) 57 (23-69) 0.0001
Sex (male/female) 90/16 18/1 0.25
Cirrhosis (CPT A/B/C), n 27/66/10 6/7/5 0.73
No cirrhosis 2 2 0.05
Laboratory data (median, range)
labMELD 11 (6-40) 16 (6-24) 0.58
SE-MELD 28 (22-39) 25 (22-31) 0.26
Preoperative AFP (mg/dL) 11.3 (1.0-1240) 12.9 (1.7-5675) 0.82
Bridging therapy (%) 67.9 47.4 0.22
Partial response and downstaging (%) 76.5 68.8 0.72
Vital tumour res(lojh)le after bridging 154 131 0.67
Pathological findings (n)

Histological type (GY/G1/G2/G3) 54/29/21/2 10/5/3/1 0.96
Lymphatic permeation 2 1 0.38
Microvascular invasion 9 3 0.32

Perineural invasion 4 1 0.76
UICC T1/T2/T3/T4 50/42/14/0 8/8/3/0 0.66
UICC NO/N1/N2 106/0/0 19/0/0
Postoperative course
Overall survival in d 1882 2526 0.30
1y survival (%) 99.1 100 0.67
5y survival (%) 80.1 78.8 0.74

CPT, Child-Pugh-Turcotte Score for Cirrhosis Mortality; AFP, alpha-fetoprotein; UICC, Union for
International Cancer Control

Figure 2. Characteristics of patients with HCC inside the Milan stratified by transplantation.
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LT

LDLT

(n="79) (n=39) p value
Preoperative factors
Age (median/range) 63 (44-71) 59 (23-71) <0.0001
Sex (male/female) 69/10 34/5 0.98
Cirrhosis (CPT A/B/C), n 28/32/19 22/14/3 0.0001
Laboratory data (median, range)
labMELD 12 (6-40) 10 (6-31) 0.005
Preoperative AFP (mg/dL) 14.45 (2.3-161974) 15.4 (1.9-28284) 0.93
Bridging therapy (%) 79.7 66.7 0.12
Partial response and downstaging (%) 70.4 53.8 0.24
Vital tumour re510due after bridging 296 18.8 0.25
(%)
Pathological findings (n)
Histological type (GY/G1/G2/G3) 44/4/27/4 11/5/20/3 0.01
Lymphatic invasion 3 5 0.07
Microvascular invasion 18 9 0.42
Perineural invasion 3 0 0.22
UICC T1/T2/T3/T4 13/42/19/1 10/16/10/1 0.76
UICC NO/N1/N2 76/3/0 39/0/0 0.22
Largest tumour diameter 48 (48.4/17-220) 52 (60/30-220) 0.07
Number of tumours 2.5 (4.2/1-25) 3 (4/1-20) 0.84
Postoperative course
Overall survical in d 1964 1313 0.06
ly survival (%) 759 84.2 0.85
5y survival (%) 56.4 40 0.84
Disease-free survival in d 2705 1604 0.006
recurrence (%) 27.8 38.5 0.25
Initial recurrence site
Peritoneum 6 3 0.96
Local (Liver) 10 6 0.71
Lung 12 10 0.22
Lymph node 5 5 0.27
Bones 5 6 0.14
Adrenal gland 4 2 0.96

CPT, Child-Pugh-Turcotte Score for Cirrhosis Mortality; AFP, alpha-fetoprotein; UICC, Union for

International Cancer Control

Figure 3. Characteristics of patients with HCC outside the Milan range stratified by transplantation.

Disease-free survival

Factors univariate multivariate

HR (95 % CI) p value HR (95 % CI) p value
Male (vs. female) 1.12 (0.45-2.57) 0.744
Complication (grade > 3) 2.10 (0.30-15.3) 0.371

Largest tumour diameter > 50 mm (vs.

<50 mm) 0.79 (0.40-1.89) 0.492
>3 tumours (vs. <3 tumours) 0.81 (0.33-1.39) 0.566

Tumour differentiation GLor G2 (vs. ¢ 5} 5 51 47) 0.0002 447 (0.99-19.1)  0.0324

G3)

doi:10.20944/preprints202401.1523.v1
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Microvascular invasion (V1 vs. VO) 8.21 (3.11-17.85) <0.0001 1.89 (1.12-6.47) 0.169
The N1, 2 (vs. NO) 3.39 (1.41-8.8) 0.08
Lymphatic permeation 1.84 (0.54-3.23) 0.226

Bridging (vs. no Bridging) 7.50 (3.46-12.44) 0.0001 2.67 (1.86-6.11) 0.01
Downstaging (vs. no Downstaging) 2.21 (0.76-4.21) 0.652
AFP > 1000 ng/mL (vs. < 1000 ng/mL) 4.19 (0.24-14.73) 0.09
labMELD > 20 (vs. < 20) 1.43 (0.73-4.10) 0.429

Preoperative ICU-stay (vs. no

hospitality) 2.13 (0.47-3.56) 0.584
Waiting time >1y (vs. <ly) 2.42 (0.75-4.83) 0.08
LDLT (vs.LT) 1.28 (0.55-2.61) 0.12

Figure 4. Cox proportional hazard analysis of risk factors for disease-free survival AFP, alpha-

fetoprotein; Complication, Complication Clavien-Dindo >3a.

doi:10.20944/preprints202401.1523.v1

"5.5.
MILAN UCSF BCLC Toronto "Up-to-seven"
500"-rule
inside outside inside outside inside5 outside 5 insideToro outside inside outside
BCLC ABCLCBBCLCC
Milan Milan UCSF UCSF 5500 5500 nto Toronto UTSC UTSC
Total (n=) 125 120 47 73 40 80 25 64 31 104 16 45 75
OSind 19799 1748.8 1646.5 1798.75 1304.7 19582 1880.8 17445 1618.7 1776 1508.9 15249 1869.7
S5y
survival 799% 51% 609% 464% 53% 508% 64% 524% 40% 54.4 % 333% 632% 475 %
(%)
ly
survival 995% 78.64% 884% 761% 79% 80.8% 88 % 82 % 70 % 80.4 % 733% 905% 75.8%
(%)
DFESind 2951.5 2341.1 20983 2504.5 17849 26182 2639.2 24322 1909.9 2464 1537.1  1992.8 2549
recurrenc
) 11.2% 313% 191% 375% 125% 40 % 12% 29.7% 484 % 26 % 625% 133% 413 %
e (%
LT (n=) 106 79 33 46 24 55 13 46 20 70 9 30 49
LDLT
=) 19 39 14 27 16 25 12 18 11 34 7 15 26
n=

Figure 5. Comparison of HCC classification systems.
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Figure 8. OS depending on bridging therapy inside and outside the MC.
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Figure 10. DFS was also stratified according to bridging therapy.
Discussion

Liver transplantation is a curative procedure for the treatment of HCC inside the MC, but it also
yields good results for patients outside the MC and is superior to systemic therapy (OS 58.3 months
versus 7.9-19.2 months)?». However, this treatment option is limited for patients due to organ
shortages. LDLT can therefore be used for selected patients to enable those patients to undergo a
transplant. Patients were selected on the basis of tumour biology markers such as AFP levels?2,
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tumour differentiation®?!, response to bridging therapy®?!® and the presence of cancer-related
symptoms?.

LT for patients with HCC outside the MC is still more demanding than for those with HCC
inside the MC but may constitute an established procedure with acceptable survival and recurrence
rates at selected transplant centres because this procedure has been applied due to improvements in
bridging therapy and patient selection far from purely morphological aspects. Nevertheless, doubts
remain about the equivalence of patients outside the MC; equivalence with patients inside Milan
should be established according to the new extended criteria if bridging or even downstaging is
possible.

Patients with hepatocellular carcinoma outside the MC have a significantly worse outcome than
patients with HCC inside the MC if bridging therapy is not feasible. However, there are significant
differences among the patients in the outside-Milan group, so that they should not be disadvantaged
across the board in organ allocation.

LDLT is a good option for transplant patients with HCC who have no chance of receiving a liver
transplant via a postmortem organ. We must clarify that the groups of patients who underwent LT
or LDLT represented two different populations due to preselection as shown in the epidemiological
distribution. Living donation should be considered, especially for young patients with low labMELD
scores or poorly bridgeable or nonbridgeable HCC due to large or multifocal tumours.

The LDLT-patient group had a slightly worse outcome than the LT-patient group did, but this
can be explained by selection bias since the factors mentioned above played an important role in
patient selection in the LDLT group as shown in Figure 3 (due to larger tumours, 52 mm vs. 48 mm,
p = 0.07; higher number of tumours, 3 versus 2.5, p = 0.84; poorer bridging, 66.7% versus 79.7%, p =
0.12; poorer bridging response, 53.8% versus 70.4%, p = 0.24; poorer tumour differentiation, p =0.01).

It is still controversial whether LDLT or LT is more beneficial for patients with HCC. A well-
designed, randomized, controlled trial is needed, which is not possible. The existing studies
addressing this topic have shown conflicting results3032-57,

Over the years, various additions to the MC have been made to push its boundaries. Starting
with UCSF expansion to the MC, the first attempt was to adjust the tumour morphology, particularly
the allowable tumour size, via a similar approach to that of Mazzaferro et al.>*

Among the classifications considered to be related to morphological aspects beyond Milan, the
UCSF classification expands the tumour size range (<80 mm)'¢ compared to that of the MC. In our
centre, we recommend a progressive strategy and perform transplants (via LDLT) regardless of
tumour size because we consider other aspects, such as the response to bridging therapy, the
dynamics of tumour markers and tumour grading, to be more relevant.

Only the extended Toronto criteria were used for other aspects, in addition to the tumour size
and number of tumour nodules, which can predict a poor outcome. These criteria stand out among
those included because they have no upper limit on size or number of lesions but exclude patients
with cancer-related symptoms (weight loss >10 lbs or worsening performance status over 3
months)'53. We support the basic idea of these criteria, but obligatory tumour biopsy for assessing
microscopic angioinvasion needs to be discussed. There are no observations as to whether it makes
sense to take the risk of carrying tumour cells during biopsy to detect the V1 situation. For this reason,
we do not currently favour this approach.

The BCLC has been published as a guide for therapeutic decision-making in patients with HCC.
Two new aspects, the general conditions and the liver parenchyma changes of the patients, were
highlighted and influenced the outcome?”. For this purpose, the classification system uses the Eastern
Cooperative Oncology Group (ECOG) scale as a simple but effective diagnostic tool*. However, we
consider the classification to be too regressive and would like to better demonstrate the role of living
liver donation in the decision-making process.

As a further development of its own criteria, Mazzaferro's working group has also published an
adaptation of the MC for patients outside Milan*. In studies, up to seven criteria showed no
differences in MC%. We can share this assessment and consider the up-to-seven rule and MC to no
longer be up-to-date*!.
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In recent years, Asian transplant centres have also been working on further developments for
prognosis assessments!#164243_ Among the various classifications, we have included the "5-5-500" rule
here, which has gained increased attention due to its simplicity. Compared to the other classifications,
this rule is relatively conservative regarding selection, and although it includes AFP as a tumour
marker, it is not very revolutionary regarding morphological aspects. The use of the AFP
concentration as a guide for predicting the outcome of HCC after LT has also been examined in
various ways!%?293144+48_OQur own experience shows that the preoperative AFP level alone determines
oncological outcome in terms of DFS and OS. There is no clear cutoff for the AFP value for assessing
the outcome of a transplant. Methodologically, the problem is that there is no clearly defined period
during which the AFP level is meaningful, and the dynamics of the AFP level have thus far had no
influence on the evaluation. In unbridged or inadequately bridged HCC, rapid AFP dynamics before
transplantation can indicate a poor oncological outcome. We also observed that an insufficient or
delayed decrease in the AFP value after liver transplantation can indicate early recurrence.

There have been further adjustments to the classification for HCC which have not been discussed
further here2844.5. These include, for example, the modification of the TNM criteria for HCC from
Pittsburgh® and the Hangzhou criteria®* for LT at HCC. We have not included the Pittsburgh
modified TNM criteria because the disadvantage of these TNM adjustments is the limited accuracy
of the pretransplant predictions of pTNM>.

The TNM classification of HCC has already been controversially discussed?$435152. Our data
show large discrepancies in tumour sizes and the number of tumour foci according to imaging and
pathology. This restriction should ultimately be extended to all classifications with a purely
morphological consideration of HCC.

In relation to bridging and recurrence, our data show that bridging should always occur if this
approach is technically feasible to improve the OS and DFS of these patients. In the case of living liver
donation, bridging should take place before transplantation whenever technically possible, even if
the transplant is delayed.

Furthermore, our data showed that the occurrence of tumour recurrence is not necessarily
associated with a poorer survival prognosis. On the one hand, this difference may be related to the
improvement in relapse therapy efficacy, although not much has changed in terms of medication. In
our patient population, a large proportion of patients with HCC recurrence after LT underwent
surgery. This subgroup also exhibited improved overall survival compared with patients who were
treated only with medication during relapse. We therefore recommend considering surgical therapy,
depending on the patient's condition, even in patients with oligometastasis.

This study has several limitations. Topping the list is the retrospective single-centre nature of
the study, involving data from which unexpected bias cannot be completely excluded. The number
of patients was small and not comparable to that of Asian high-volume transplant centres; therefore,
the importance of the findings is limited to Western centres. A Germany-wide or Eurotransplant-
wide evaluation would certainly be useful here. Another point that arises from this is that we would
like to submit a plea for adjustments to the organ allocation guidelines in the Eurotransplant region
to address the disadvantage of patients with HCC outside Milan compared to patients without HCC
on the waiting list. A suggestion for the Eurotransplant region would be to distribute SE-MELD
points also for patients with HCC outside the Milan range. However, this distribution should occur
in a reduced form. Currently, patients with HCC inside the Milan start with a matchMELD score of
22 points, and 3 additional points are added every 3 months if the MC are still met. The model for
patients with HCC outside the Milan could start with a reduced number of SE-MELD points and
include a smaller gain to give these patients a realistic chance of a liver transplant.

Conclusion

Liver transplantation is the best treatment option for patients with HCC complicated with
cirrhosis. LT for patients with HCC outside the Milan should be considered regardless of the
morphological aspects that indicate G1 or G2 differentiation, without microscopic angioinvasion and
with favourable AFP dynamics if preoperative bridging therapy can be performed. However, there
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is not yet enough data for an obligatory preoperative biopsy due to tumour spread, so no final
recommendation can be made in this regard. Prompt LDLT after bridging therapy may be a solution
in individual cases. Additionally, LDLT should be evaluated, especially if bridging therapy is not
feasible, as survival is superior to conservative therapy in this situation.
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