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This review evaluates the available evidence to establish the role of liver transplantation in the management of
hepatocellular carcinoma in India.Most liver transplants in India are living donor transplants due to the paucity
of brain dead organ donors. There is sufficient evidence to permit allocation of organs to patients with tumors
within the Milan criteria. If the waiting list time is more than 6 months, a down-staging locoregional treatment
modality such a trans-arterial chemoembolization, radiofrequency ablation, resection or percutaneous ethanol
injection may be used to prevent disease progression. Allocating scarce livers to patients with more advanced tu-
mors may not be justifiable. However, living donor liver transplantation may be offered to medically fit patients
with hepatocellular carcinoma with cirrhosis, offering a guarded prognosis to patients beyond the Milan or
UCSF criteria. Vascular invasion and extra-hepatic disease should be absolute contraindications to liver trans-
plantation. ( J CLIN EXP HEPATOL 2014;4:S97–S103)
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The role of liver transplantation in the management

of hepatocellular carcinoma (HCC) is best under-
stood in the context of the evolution of the modal-

ity. This is not a situation that lends itself to the conduct of
multi-center double blind randomized controlled studies
and much of the evidence comes from case series and data-
base reviews. At the end of this review, it will be clear that
patients with decompensated cirrhosis with small, not too
numerous HCCs, with no vascular involvement and no
extrahepatic spread are best served by an early liver trans-
plant and that they do as well after liver transplant as pa-
tients transplanted for liver failure without HCC. It is
also clear that patients with HCC infiltrating into major
blood vessels or with extrahepatic spread have such poor
outcomes that they are not candidates for liver transplant.
Patients without cirrhosis with resectable HCC are obvi-
ously candidates for liver resection. Patients with early
cirrhosis with small HCCs may be candidates for either
resection or ablative therapies like radiofrequency ablation
or for transplantation. Patients with larger HCCs, more
numerous HCCs or adverse markers of tumor biology
like markedly raised alfa-fetoprotein (AFP) levels or uptake
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of fluoro-deoxy-glucose (FDG) on positron emission to-
mography (PET) have a higher recurrence rate and a poorer
long-term survival after liver transplantation than patients
transplanted for liver failure without HCC and it is not
clear exactly where to draw the line. If the option of living
donor liver transplant (LDLT) is available, the patient is
not competing with another patient for a scarce resource
(a deceased donor liver). However the potential benefit
should be weighed in the context of the potential for
harm to the donor. Whether to have different criteria for
LDLT is an essentially ethical question and should perhaps
be settled only after the donor's wishes are taken into ac-
count.
EVOLUTION OF LIVER TRANSPLANTATION
FOR HCC

In the early years of liver transplantation, the procedure
was a desperate attempt to save a dying patient. Neither
the surgical technique nor the anesthetic management
had been standardized. It was a victory for the patient to
survive the operation and go home. Coagulopathy and
bleeding was a major problem.1 In this context, the patient
with an unresectable cancer in the liver was an attractive
candidate. Since the cirrhosis was not very advanced, there
would be less portal hypertension and coagulopathy and
the patient was more likely to survive the operation. Liver
transplantation was offered to patients with various unre-
sectable malignancies in the liver. Of the first 7 liver trans-
plants attempted, in Denver, Boston and Paris, 6 were for
cancer, 3 HCC, 2 colorectal liver metastases and 1 cholan-
giocarcinoma.2 As liver transplantation evolved and the
procedure became safer and more standardized, long-
term survival became the norm. However, when the long-
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term survival of patients transplanted for liver cancer was
evaluated, it was found to be dismal. In 1985, Starzl's
group, which had by then moved to Pittsburgh, reported
a 75% recurrence rate in patients transplanted for liver can-
cer.3 In contrast, patients with incidental HCCs diagnosed
on pathological examination of the explanted liver did well
with 12 of 13 alive without recurrence. Penn reported the
results of transplantation for primary or metastatic cancer
in 637 patients.4 The 5-year survival of patients trans-
planted for HCC was a dismal 18%. Patients transplanted
for cirrhosis were doing well with improvements in immu-
nosuppressive drugs and since there were not enough
donor livers for the potential recipients, liver transplanta-
tion for HCC fell into disrepute for many years.

The Milan Criteria
In 1996, Mazzaferro et al from the University of Milan re-
ported the outcomes in 48 patients with cirrhosis with
small HCCs.5 Their criteria were a single tumor up to
5 cm in diameter or up to 3 tumors none of which was
more than 3 cm in diameter. Twenty-eight patients with
sufficient liver reserve underwent some treatment, predom-
inantly transarterial chemoembolization (TACE) before
transplant. After liver transplant patients were followed
for a median of 26 months. The overall mortality was
17%. The actuarial survival at 4 years was 75% with a recur-
rence free survival of 83%. Thirty-five patients met the
criteria at pathological examination as well (73%) and
had 4-year overall and recurrence free survivals of 85%
and 92% respectively. The 13 patients who exceeded these
limits on pathological examination had 4-year overall
and disease free survivals of 50% and 59% respectively.
The difference was highly significant (P < 0.01). It should
be noted that only 60 of 295 patients referred for trans-
plant for HCC met the criteria. Of these 1 died waiting
for transplant, 11 were still waiting for organs and 48
had been transplanted. Transplant was performed a me-
dian of 143 days after staging.

The Milan criteria established that there is a category of
patients with unresectable HCC against a background of
cirrhosis who would do as well after transplant as patients
transplanted for decompensated cirrhosis without HCC.
The Milan criteria have been validated by many other cen-
ters. In a systematic review of such studies, Mazzaferro et al
in 2011 looked at 90 studies spanning a period of 15 years
and including 17,780 patients.6 Only 17% of the studies,
including 1612 patients had level 1b evidence. In 9 studies,
patients who met Milan criteria and underwent liver trans-
plant had post-transplant survival rates comparable to pa-
tients transplanted for non-tumor indications. Nineteen
studies compared patients within Milan criteria and those
beyond. Patients within Milan criteria had a better survival
(hazard ratio 1.68, 95% CI—1.39–2.03). When the studies
were split according to the type of transplant, the hazard
S98
ratio was 1.76 (95% CI—1.45–2.15) for deceased donor
transplants (DDLT) while the advantage was considerably
attenuated in LDLTs with a hazard ration of 1.28 with the
CI beginning at 0.86. This suggests that perhaps the wait
for the organ in the DDLT situation may select patients
with better tumor biology for transplant.7 It may also be
that patients beyond Milan criteria progress while waiting
for a deceased donor liver while theymay have considerably
superior outcomes in the LDLT scenario where this wait is
eliminated.

Beyond the Milan Criteria
Obviously, everyone with tumors beyond the Milan criteria
does not have recurrence after liver transplant and it seems
unfair, for instance to condemn a patient with a 5.1 cm sin-
gle tumor to death. The possibility of seeing how far
beyond the Milan criteria it is possible to go has been
explored inmany ways. The best known of the “beyondMi-
lan” criteria are the University of California at San Fran-
cisco (UCSF) criteria. Yao et al reported 70 patients
transplanted for HCC.8 They confirmed that the size limit
for single tumors could be expanded to 6.5 cm and that for
up to 3 tumors could be expanded to 4.5 cm provided the
sum of the diameters of all the tumors was not more than
8 cm. Patients within the UCSF criteria had 1 and 5-year
survivals of 90 and 75% while patients beyond the criteria
had a 1 year survival of 50% (P = 0.0005).

Patel et al analyzed data from the United Network for
Organ Sharing (UNOS) database.9 From 2002 to 2007,
3434 patients were transplanted for HCC. Patients
exceeding UCSF criteria, pediatric cases and patients
whose size and number data was not available were
excluded, leaving 1972 patients. Of these, 1913 patients
were within the Milan criteria while 59 were beyond Milan
but within the UCSF criteria. The survival of the two co-
horts was similar, 1,2,3 and 4 year survival in the Milan
cohort was 89%, 81%, 76% and 72% respectively while in
the USCF cohort it was 91%, 80%, 68% and 51% respec-
tively. This might be a better assessment of the impact of
extending the criteria in the transplant population at large
as opposed to a single center. While this report confirms
the validity of the USCF criteria, it also illustrates the
fact that only 3% of patients undergoing liver transplant
for HCC will benefit from this extension of the criteria.
In this study there were only 59 patients out of 1972
who were beyond the Milan criteria but within the UCSF
criteria (2.9%). However, it may be that the small number
of patients beyond Milan and within UCSF might reflect
the fact that many centers had not yet accepted the
UCSF criteria as a replacement for the “gold standard”Mi-
lan criteria.

Toso et al suggested using the total tumor volume
(TTV) instead of size and number to predict the risk of
recurrence.10 However, this approach was limited by the
© 2014, INASL
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fact that tumor volume was derived from the diameter
rather than actually measured.

Mazzaferro et al from the Metroticket Study Investiga-
tor's Group reported data from a web based survey of pa-
tients beyond Milan criteria who underwent liver
transplantation at multiple centers.11 Data for 1556 pa-
tients was collected from 36 centers. The concept of “Met-
roticket” comes from the idea that as one moves further
from Milan (in terms of size or number of tumors), the
cost (in terms of probability of recurrence) goes up. On
explant pathology, 1112 patients had tumors beyond Mi-
lan criteria while 444 had tumors within Milan criteria.
Microvascular invasion was found in 41% of patients
beyond the Milan criteria. The 5-year overall survival for
the patients beyond Milan criteria was 53.6% while that
of patients within Milan criteria was 73.3%. Patients
without microvascular invasion and within what they
term the “up to 7” criteria had a 5-year survival of 71.2%
(P < 0.001). The sum of the size of the largest tumor (in
cm) and the number of tumors should not be more than
7. Unfortunately, the presence of microvascular invasion
is not known before transplant.

Lee et al from the Asan Medical Center (AMC) re-
ported their extended criteria.12 A largest tumor diam-
eter of up to 5 cm and maximum number of tumors
of up to 6 was permitted as long as there was no gross
vascular invasion. Of 221 patients transplanted for
HCC, 186 met these criteria, which was 10% more than
the Milan criteria and 5.5% more than the UCSF criteria.
The 5-year survival rates were 76% and 44.5% within and
beyond the Milan criteria, 75.9% and 36.4% within and
beyond the UCSF criteria and 76.3% and 18.9% within
and beyond the AMC criteria (P < 0.001). However,
theirs was a very homogenous population (more than
90% due to hepatitis B) and it is not clear if these criteria
can be extrapolated to Indian and Western populations
where there is a large proportion of hepatitis C, non-
alcoholic steatohepatitis (NASH), alcoholic and crypto-
genic liver disease.

The major “criteria” used for risk stratification of pa-
tients with cirrhosis with hepatocellular carcinoma under-
going liver transplantation are compared in Table 1.
Table 1 Criteria for Risk of Recurrence After Liver Transplant for

Criteria Year Number of patients Size of tumor (cm

Milan5 1996 48 #5

#3

UCSF8 2001 70 #6.5

#4.5

Asan Medical Center12 2008 221 #5

Up-to 711 2009 1556 Size + n

Journal of Clinical and Experimental Hepatology | August 2014 | Vol. 4 | No
Beyond Tumor Size and Number
While size and number do seem to be surrogate markers of
biological behavior of HCC it is increasingly evident that
these alone are not good enough to differentiate between
tumors with favorable outcomes and those that dissemi-
nate early. For instance, since HCC is asymptomatic, a bio-
logically indolent tumor may attain a large size before
being detected but may still have a more favorable prog-
nosis than a small aggressive tumor that has invaded small
portal vein radicles and produced 2 metastatic lesions.

Ito et al from Kyoto University reported on expanded
criteria in their patients undergoing LDLT for HCC.13 Of
their 125 patients, 70 were within the Milan criteria while
55 were beyond. They reported that patients beyond the
Milan criteria but with#10 tumors all under 5 cm in diam-
eter (n = 30) had 5-year recurrence rates (7.3%) similar to
those of patients within the Milan criteria. They incorpo-
rated the levels of Protein Induced by Vitamin K Absence
or Antagonist II (PIVKA II) and defined their own criteria:
up to 10 tumors, none more than 5 cm in diameter and
PIVKA II levels up to 400 mAU/ml. The 78 patients who
met these Kyoto criteria had a 5-year survival of 86.7%.
These criteria were further validated by the same group
in 201314 in a series of 198 patients. Patients within the
Kyoto criteria (147) had a 5-year survival of 82% while
the 49 patients exceeding them had a 5-year survival of
42% (P < 0.001).

The International Union Against Cancer (UICC) TNM
staging has not been useful for assessing prognosis.15

Marsh et al from the Thomas E. Starzl Transplantation
Institute reported 307 patients undergoing liver transplant
for HCC.16 They found depth of vascular invasion, lobar
distribution, lymph node status and the largest tumor
size to be independent predictors of prognosis. Tumor
number was a prognostic factor on multivariate analysis.
They proposed a modification of the staging system.

Yao et al compared the then proposed UCSF criteria
with the Milan criteria and the Pittsburgh criteria in 70 pa-
tients transplanted for HCC.17 The difference in survival
between 24 patients beyond Milan criteria and 46 patients
withinMilan criteria was not significant. Fourteen patients
(20%) exceeded theMilan criteria but met the UCSF criteria
HCC.

) Number of tumors Others Survival

Within Beyond

1 75% 50%

3

1 75% 50%

#3

#5 76.3% 18.9%

umber #7 No microvascular invasion 71.2% 48.1%

. S3 | S97–S103 S99
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and had a 2-year survival of 86%. Patients with Pittsburgh
stage 1, 2 and 3A had survival similar to patients within
UCSF criteria and significantly better than patients with
Pittsburgh stage 3B and 4. The Pittsburgh criteria, unfor-
tunately, require information about vascular invasion
and lymph node involvement, which is not available before
transplant.

Poon et al from the University of Hong Kong reported
that hepatitis C and microscopic venous invasion, in addi-
tion to tumor size and multifocality were independent pre-
dictors of recurrence in 247 cirrhotic patients undergoing
resection or transplantation.18

The alfa-fetoprotein level (AFP) has been used as a sur-
rogate marker for vascular involvement and high risk for
recurrence. The Asan Medical Center group reported that
all patients with very high AFP levels (above 3000 ng/ml)
had recurrence within 3 years.12 Toso et al looked at avail-
able data from the Scientific Registry of Transplant Recip-
ients (SRTR) on 6478 patients being transplanted for
HCC.19 They reported that total tumor volume (TTV)
and AFP were independent predictors of recurrence. They
developed a composite score where patients with a TTV
of more than 115 cc or an AFP level more than 400 ng/
ml were outside criteria. Patients beyond these criteria
had a survival of less than 50% at 3 years. One must be
guarded while interpreting these data because being a data-
base study, patients alive with recurrence were missed. The
imaging was done an average of 3.6 months before the
transplant and the TTV was calculated from the diameter
of the tumor assuming each tumor to be a sphere and
not actually measured.

Wei et al used microarrays to compare gene expression
profiles of HCC tissues with non-tumorous tissues of the
same livers.20 They found that 509 genes (about 6% of
the total) were differentially expressed between HCC and
non-tumor tissue. Two hundred were down regulated
while 307 were up regulated. These genetic pathways
would be targets for differential expression at different
stages of HCC and to try and differentiate between biolog-
ically aggressive tumors and indolent ones. While this
approach seems promising, it would require access to tu-
mor tissue before therapy can be started.
THE ROLE OF LIVING DONOR LIVER
TRANSPLANTATION

LDLT is an attractive option for patients with HCC, partic-
ularly for those beyond the conventional criteria who
would not be listed for a DDLT. However, the risk to the
donor becomes a factor in this situation. Liver donation,
particularly right lobe donation (required for most adult
to adult LDLTs) is associated with definite donormortality
and significant morbidity. The mortality of liver donation
has been reported to be about 0.2% (probably an underes-
timate since there is no registry in many countries which
S100
perform LDLT) and the morbidity has been estimated to
be 0–100% depending on how it is measured.21 It is also
clear that as center experience grows, the incidence of
serious complications decreases.22 The risk to the donor
would not be justifiable if there is little possibility of the
recipient surviving long-term as when there is extrahepatic
disease or gross vascular invasion. However, between the
conventional criteria and these patients is a significant
population of patients who would benefit from liver trans-
plantation although with a relatively high-risk of tumor
recurrence. The concept of “double equipoise” describes
the balance between the benefit to the recipient and the
risk to the donor.23 Assuming that the donor risk is fixed,
an LDLT is easy to justify when the outcomes are known to
be good as with a recipient whose tumor is within the Mi-
lan criteria in a milieu where there is a shortage of livers. As
the risk of recurrence goes up (with increasing tumor size,
number, AFP level etc), the risk to the donor becomesmore
problematic. Certainly, everyone would agree that LDLT
should not be offered to a recipient with extrahepatic dis-
ease or macrovascular invasion but the situation where the
tumor is beyond the convention criteria and a recurrence
rate of approximately 50% can be expected in the long-
term it is unclear where the line should be drawn. It is, in
fact, not even clear if the surgeon has a right to be paternal-
istic and draw a line if a well-informed donor wishes to give
the recipient a chance to receive the only potentially cura-
tive treatment available.

Even in the US where costs are high and there is a very
small LDLT component in a predominantly DDLT sce-
nario, it has been established that introducing the option
of LDLT improves survival though at a higher cost.24

Even in small HCC, LDLT seems to be more effective
from a life-expectancy and cost effectiveness viewpoint25

and certainly both donor and recipient outcomes have
improved in the 12 years that have passed since the publi-
cation of this analysis. The Mount Sinai group reported
outcomes of offering LDLT to patients beyond the Milan
criteria.26 Thirty-six patients with HCC underwent liver
transplant with a follow-up of more than one year. The
mean wait for LDLT was 62 days (surprisingly long, the
corresponding time at an Indian LDLT center would be
about 14 days) while the wait for DDLT during the same
period was 459 days. Fifty-three percent of the patients ex-
ceeded UNOS priority criteria. One and 2-year survivals
were 75% and 60% respectively and there was no significant
difference in survival between patients within24 and
beyond the criteria.12 It must be noted that the duration
of follow up in this study was short and the number of pa-
tients beyond criteria was small. The University Hospital,
Essen reported a similar initial experience.27 Of their 34 pa-
tients, 19 met the Milan criteria while 15 exceeded them.
Overall survival at 1 and 2 years was 68% and 62% respec-
tively. It should be noted that both these series had a
higher mortality from non-tumor causes than would be
© 2014, INASL



JOURNAL OF CLINICAL AND EXPERIMENTAL HEPATOLOGY

Li
ve

r
Tr
a
n
sp

la
n
ta

tio
n

expected at a high volume LDLT center now and this may
have further obscured the role of tumor stage but they
certainly demonstrate that a policy of offering LDLT to pa-
tients even beyond the Milan criteria does not result in un-
acceptably poor outcomes. Todo and Furukawa in 2004,
reported the Japanese experience with LDLT for HCC.28

There were 316 living donor liver transplants across 29 cen-
ters with a median follow-up of 16 months. Overall sur-
vival was 74.7%. One and 3-year survivals were 78.1% and
69% respectively. The recurrence rate was 12.7% indicating
again that much of the mortality was due to other causes.
For patients within the Milan criteria, overall and recur-
rence free survival at 3 years were 78.7% and 79.1% respec-
tively. Patients beyond Milan criteria had 60.4 and 52.6%
respectively. Interestingly, the Milan criteria were used to
deny LDLT at only one third of the centers. The others
considered patients beyond the Milan criteria on a case-
by-case basis but all centers excluded patients with major
vascular invasion or extrahepatic disease.

Our own experience with 77 patients undergoing LDLT
for HCC was reported in 2010.29 Forty patients were within
the UCSF criteria, 28were beyond and 9were not classifiable
because of inadequate documentation of size or number of
tumors. The 1 and 3 year recurrence-free survival in patients
within and beyond the criteria were 92.4% and 83% versus
96.4% and 76.4% at a median follow-up of 589 days. Later,
after a median follow-up of 989 days, the overall survival
was 84.3% (unpublished data). The 1-, 3- and 5-year survival
for the entire cohortwas 92.9%, 84.6% and78.9% respectively.
The overall, 1-, 2- and 3-year survival in patients within the
UCSF criteria was 91.3%, 97.8%, 93.1% and 89.6% respectively
while the corresponding figures for patients beyond UCSF
criteria were 65%, 80%, 69.6% and 69.6% respectively.
DOWN-STAGING FOR LIVER TRANSPLANT

The rationale for down-staging HCCwhile waiting for liver
transplant is two-fold: to reduce the chances of disease pro-
gression while waiting for a liver and to reduce the disease
burden to within the criteria used for listing. The response
to down-staging may also be a surrogate marker of the bio-
logical behavior of the tumor.

Yao et al30 reported outcomes of down-staging for 61
patients slightly beyond Milan criteria. They took patients
with single lesions between 5 and 8 cm or 2–3 lesions with
one lesion exceeding 3 cm or 4–5 lesions with none more
than 3 cm and total diameter up to 8 cm (note that most
of these are within the UCSF criteria to begin with) and
subjected the tumors to locoregional therapy. The tumor
was down-staged to within Milan criteria in 43 patients
(70.5%). Treatment failure occurred in 18 patients
(29.5%). Thirty-five patients were transplanted and had 1-
and 4-year survivals of 96.2% and 92% respectively.

Llovet et al from Barcelona reported a Markov model
analysis of the benefits of percutaneous alcohol injection
Journal of Clinical and Experimental Hepatology | August 2014 | Vol. 4 | No
or resection in patients with cirrhosis and HCC listed for
liver transplant.31 Liver resection was considered only in
Childs-Pugh A patients while percutaneous treatment
was considered for B patients as well. Surgical resection
increased the transplantation rate by more than 10% and
increased the life-expectancy by 4.8–6.1 months at a cost
of $40,000/- per life year gained if the waiting time was
more than 1 year. For shorter waiting times the cost was
$74,000/- per life year gained. Percutaneous treatment
increased the life-expectancy by 5.2–6.7 months at a cost
of $20,000/- per life year gained with all waiting times.
Millonig et al from Innsbruck, Austria reported the out-
comes of a policy of using TACE to suppress or down-stage
HCC while waiting for DDLT.32 Chemoembolization was
performed in 116 of 175 patients eligible for liver trans-
plant (on the basis of hypervascularity on CT). Ten pa-
tients progressed while waiting for the liver and were
removed from the list. Patients whose tumors progressed
beyond the UCSF criteria were taken off the list. The re-
maining 106 patients were transplanted. The median wait-
ing time for transplant was 9 months. Sixty-eight patients
(58.6%) were within the Milan criteria, 33 were beyond the
Milan criteria but within the UCSF criteria (28.5%) and 15
were beyond the UCSF criteria but were down-staged to
within the UCSF criteria. According to radiological assess-
ment of response to TACE, there were 33 (28.4%) complete
responses, 66 (56.9%) partial responses, 3 (2.6%) stable dis-
eases and 13 (11.2%) with progression of disease. The
dropout rate was 2.9% for those within Milan criteria,
12.1% for those beyond Milan but within UCSF criteria
and 26.7% for those down-staged to within UCSF criteria.
Patients with complete or partial response had 1,2 and 5
year actuarial survival after liver transplant of 100%,
93.2% and 85.7% respectively while those who did not
respond or progressed had corresponding survivals of
82.4%, 50.7% and 19.3% respectively. Vitale et al from Pa-
dova, Italy used an institutional algorithm for treatment
of HCC before liver transplantation.33 They prioritized pa-
tients who did not respond to treatment for transplant.
Response to therapy was the sole predictor of dropout
but those which were actually transplanted from the
non-responders group had a similar survival although
with a somewhat higher recurrence rate. In a review of
the available evidence, Cescon et al34 recommended no lo-
coregional therapy for patients with T1 tumors with wait-
ing times less than 6 months and treatment based on the
BCLC system for T2 tumors and waiting times more
than 6 months. No recommendation could be made for
down-staging strategies because of paucity of evidence.
SUMMARY AND RECOMMENDATIONS

As we noted in the beginning, there will never be a random-
ized, double blind controlled study comparing liver trans-
plantation with anything else as a treatment for HCC and
. S3 | S97–S103 S101
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the results of retrospective data speak for themselves. We
may summarize the evidence available thus:

1. Patients with hepatocellular carcinoma and cirrhosis
meeting the Milan criteria should be offered liver trans-
plantation. The outcomes are comparable to patients
being transplanted for benign indications. Level of evi-
dence 1b. Recommendation grade A.

2. Some patients beyond the Milan criteria but within
other criteria such as the UCSF, TTV or AMC criteria
may be offered liver transplantation with similar out-
comes. However, this population will be a small propor-
tion of the patients beyond the Milan criteria. Level of
evidence 2b. Recommendation grade B.

3. Patients beyond these conventional criteria but without
macrovascular invasion or extrahepatic disease have a
long-term survival of about 50%. They should not be
offered DDLT as long as there is a disparity between
the requirement of livers and the supply. Level of evi-
dence 1b. Recommendation grade A. They may be
offered LDLT with a guarded prognosis after extensive
counseling of the donor and discussion of alternative
treatment options on a case-by-case basis. Down-
staging may be an option for patients who do not
have live donors but policy regarding listing of such pa-
tients should be developed by the transplant listing au-
thority based on the availability of deceased donor
organs in that state.
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