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Summary

The risk for recurrent hepatocellular carcinoma is still
significant, and its overall prognosis is dismal. This study
aims at reporting incidence of recurrent hepatocellular
carcinoma (rHCC) cases following liver transplantation
(LT), describing their clinical patterns, and current ther-
apeutic modalities at our center. It also concerns poten-
tial risk factors related to HCC recurrence.

Materials and methods

A total of 148 patients underwent LT between August
2006 and December 2020 at our Center. Cases with
rHCC were identified, and their clinical data were com-
prehensively collected.

Results

The mean post-transplant follow-up for the studied pa-
tients was 53%34.8 months. A total of 16 patients had
HCC recurrence (8.9%). Majority of rHCC (68.8%)

Introduction

Since introduction of Milan criteria, an excellent outcomes
of liver transplantation (LT) for hepatocellular carcinoma
(HCC) were validated [1-3]. Unfortunately, this favorable
outcome is not always achievable. The risk for recurrent
HCC (rHCC) is still reported in approximately one-fifth of
patients transplanted for presence of HCC. The occurrence
of rHCC is a significant setback in the clinical course of af-
fected patients with dismal prognosis reported in most in-
stances [4-9].

Furthermore, the incidence of rHCC poses significant
ethical concerns about current allocation system which

were observed within the first two years from LT. Vas-
cular lymphatic invasion, poor tumor differentiation
and RETREAT score were significantly related to HCC
recurrence.

Conclusions

Early detection is an imperative for the use of more cura-
tive rHCC-managing options. The tumor volume-based
criteria are insufficient to predict high risk patients for
HCC recurrence. Risk stratification models for HCC
recurrence should be employed to identify high-risk pa-
tients for HCC recurrence. Screening protocols should
be tailored to the risk of HCC recurrence.
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favors transplantation of more HCC patients. The number of
transplanted HCC patients has been reported to be steadily
increasing over last two decades. The transplantation activity
causes increased burden of already limited deceased donor
pool, or provokes a debate over the living donation outcomes
(10, 11].

It is therefore crucial to report the cases of rHCC following
liver transplantation, to identify their clinical patterns, and
to promote development of screening protocols for their
early detection and treatment. Moreover, a comprehensive
analysis should be made for identifying the risk factors asso-
ciated with HCC recurrence.
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This study aims primarily at reporting of the incidence of
recurrent HCC following liver transplantation, to describe
their clinical patterns, current therapeutic modalities at our
center. It also addresses potential risk factors of HCC recur-
rence, by comparing them to the data reported elsewhere.

Materials and methods

A total of 178 patients diagnosed for having HCC approved
the research consent and were subsequently included in the
study. The clinical charts for those patients considered for
liver transplant at our center were retrospectively reviewed.
HCC at our center is diagnosed by contrast-enhanced com-
puted tomography (CT) and/or abdominal magnetic reso-
nance imaging (MRI). Staging was based on chest CT, cra-
nial CT, and technetium-99m bone scintigraphy, to exclude
extra-hepatic disease.

Current study was approved by our institutional Research
Ethical Committee under the 8/11/09/02/2020 code. The
ethical approval was obtained before conduction of this
study. Patients were consented to use medical charts to ob-
tain pertinent medical information for research purposes
only. Extensive efforts to protect patients’ identity were also
ensured. In accordance with Declaration of Helsinki, all the
patients were consented about their clinical management
and were also informed that their decision to approve or dis-
approve the research consent will not influence their clinical
management.

Our center currently adopts Milan Criteria (MC) as the
standard criteria for LT for HCC. Any patient who is beyond
MC is usually considered for a downstaging protocol using
one or more locoregional therapies to downstage the tumor
to within MC. LT for the down-staged patients is considered
after further confirmation of the absence of extrahepatic dis-
ease. Pretransplant locoregional therapies included radiofre-
quency ablation (RFA), trans-arterial chemotherapy (TACE)
and/or trans-arterial radiotherapy (TARE). Cases which
were found unfit for liver transplantation were excluded
from the study.

LT was performed using either deceased donor liver trans-
plants (DDLT), or liver transplantation from a living donor
(LDLT). The LDLT donors were first- and second-degree
relatives of respective patients. Cases of pediatric LT or liver
re-transplantation were excluded from this study.

The liver explants were studied for presence of HCC lesions.
Size, number, tumor grade, and lymph vascular invasion
were reported by an experienced liver transplant pathologist.
Triple immunosuppression protocol was utilized for LT re-
cipients including calcineurin inhibitors (CNI) corticoster-
oids and mycophenolate mofetil.

In addition to routine liver transplant follow-up protocol,
the patients transplanted for HCC were followed up by liver
ultrasound, a-fetoprotein (AFP), and liver function tests at
six-month intervals for the rest of their lives. The cases with
new focal liver lesion were further diagnosed by contrast-en-
hanced dynamic study to characterize this lesions, and liver
biopsy was also taken to diagnose uncertain cases. The re-
current HCC (rHCC) cases were identified, and their clinical
data were comprehensively collected.
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Demographic data, pretransplant variables, transplant-re-
lated variables as well as characteristics of malignancies
(number of lesions, tumor size and grade, lymph vascular
invasion) were retrieved from the patient charts. Addition-
ally, risk estimation of tumor recurrence after transplant
(RETREAT score) was calculated [12], and these data were
correlated with HCC recurrence. The data were analyzed by
means of t-test and chi-square test. P-value of <0.05 was con-
sidered statistically significant. Kaplan-Meier curves were
used to express survival outcomes and its significance was
determined by log-rank test.

Results

A total of 178 patients presenting with HCC agreed to partic-
ipate in the study. Fig. 1 shows their distribution as regards
liver transplant, downstaging locoregional therapy (LRT)
and incidence of recurrent HCC.

148 adult patients underwent LT due to presence of HCC at
our institution between August 2006 and December 2020.
They included 93 males (62.8%) and 55 females (37.2%),
ninety-six of them were within Milan criteria. The mean
post-transplant follow-up for the studied patients was
53+34.8 months, range from 24.3 to 160.1 months. The over-
all 5-year survival of patients, grafts, and tumor-free survival
were 72.7%, 90.8% and 87.7%, respectively (Fig. 2).

A total of 16 patients had HCC recurrence during the fol-
low-up period (8.9% of transplanted HCC patients). Of
them, eleven rHCC cases were registered in males. Never-
theless, gender factor did not differ significantly between
patients with HCC recurrence compared to those with
no rHCC (P=0.6). The mean age at HCC recurrence was
60.8+4.1 years. The current study demonstrated that most
HCC recurrencies (68.8%) were observed within two years
from liver transplant. Moreover, elevated AFP and distant
metastases (mainly, lung lesions) dominated in clinical
pattern in 87.5% and 56.3% of rHCC patients, respectively
(Table 1).

Table 1. Clinical, and laboratory characteristics
for cases of rHCC

Clinical and laboratory profile Number (%)

<2 years n
Time to HCC >2-5years 5
recurrence

>5 years 0

Liver only b
Location of HCC Distant 9
recurrence

combined 1

<10 ng/dL 2
AFP at HCC >10-200 !
Recurrence >200-<1000 5

>1000 5
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Figure 1. Distribution of HCC patients according to LT, LRT, and incidence of rH(C
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Figure 2. Overall patient, graft and tumor-free survival

Vascular invasion, poor tumor differentiation and RE-
TREAT score differed significantly between the patients with
rHCC and patients with no HCC recurrence. On the other
hand, transplant criteria, type of transplant and total tumor
volume (TTV)>115 cm’® showed no significant difference
(Table 2). Correlation between RETREAT score, transplant
criteria, and HCC recurrence is shown in Table 3.

Unfortunately, all rHCC cases in the current study were be-
yond surgical or locoregional therapy. Sorafenib was admin-
istered to these patients as a supportive measure. None of
these patients were alive at the time of current report, their
median survival following rHCC diagnosis was 135+11.5
days.

Discussion

The results of current study compare well with medical litera-
ture as regards the overall excellent outcome for transplanted

‘\‘\‘\*—0

2 3 4 5
83.1% 77.1% 72.7% 72.7%
93.8% 91.6% 90.8% 90.8%
100.0% 91.7% 87.7% 87.7%

following LT for HCC patients

HCC patients and the overall rate of rHCC [2, 3]. Filgueira et
al,, reported rHCC in 15-20% of transplanted HCC patients
within a median of 12-16 months form liver transplant with
around 75% occurring in the first two years. Timing of HCC
recurrence in the current study was within two years follow-
ing liver transplant in 68.8% of patients.

Filgueira et al. reported a poor prognosis for rHCC patients
with median survival of 7-16 months from diagnosis of re-
currence. They also claimed that HCC recurrence should be
considered a systemic disease as only 30% of patients show
isolated hepatic recurrence [4]. Chagas et al., reported 8%
HCC recurrence rate and isolated hepatic recurrence in
more than one-quarter of patients. Post-recurrence survi-
val rates were 34% at 1 year compared to 0% in the current
study [5].

Filgueira et al., reported that curative therapeutic modali-
ties including reaction and ablative techniques are of value
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Table 2. Transplant and tumor-related variables for rHCC following liver transplantation

Variables Patients with no rHCC Patients with rHCC P value
Within MC 87 9
Tr.ansplant 045
criteria Beyond MC 45 7
Vascular Invasion
N=10 4 6 0.00001
Poor dlffe_rentatlon 3 5 0.00001
Tumor characteristics N=3
TTV>115 cm?
N=48 40 8 0
<2 points 109 0
RETREAT Score | 3-5points 19 10 0.000
>5points 4 6
LDLT 80 1
Type of transplant 0.53
DDLT 52 5
Table 3. Correlation between RETREAT score, transplant criteria and HCC recurrence
RETREAT Score Patients with no rHCC Patients with rHCC
. Total
Points HCC within MC HCC beyond MC HCC within MC HCC beyond MC
0 25 9 0 0 34
12 49 26 0 0 75
3-5 12 8 3 6 29
>5 1 2 3 4 10
Total 87 45 6 10 148
P value 0.45 1 -

specially in cases where a smaller number and size of lesions
is detected provided the disease is strictly confined to the
liver. They quoted significantly longer median survival (22
months compared to 9 months in those with palliative treat-
ment only) [5].

In the current study, it was noted that rHCC presentation
is of the very late pattern, where there are limited options
for therapeutic options and only palliation is possible. This
might indicate vulnerability in screening protocol for rHCC
and immunosuppression in the current study. It calls for
more tailored approach for patients with high risk for HCC
recurrence.

The use of rapamycin in patient transplanted for HCC was
suggested and practiced in many transplant center [13-15].
It was hypothesized that rapamycin will improve recurrence
free survival in these vulnerable patients. Nevertheless;
(SiLVER trial) failed to show such effect [16].

Risk factors for HCC recurrence were traditionally report-
ed to include male gender, those beyond Milan criteria, or
those with partial response to LRT, AFP >400 ng/dL, those
microvascular invasion, poor differentiation, TTV>115 cm?,
and LDLT [6-9].
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Only vascular invasion and poor tumor differentiation were
shown to significantly related to HCC recurrence in the cur-
rent study. Conversely, transplant criteria, TTV and type of
transplant did not show significant relation.

As regards HCC outcome, much emphasis was always cred-
ited to the classical volume related tumor criteria e.g., num-
ber of HCC lesions, size of the HCC lesions, TTYV, etc. the
results of current study confirm that volume related criteria
are at least insufficient to predict high risk patients for HCC
recurrence [17-21]. More factors should be included in this
regards namely, the biology-related tumor criteria e.g., poor
differentiation, and vascular invasion. It is thus feasible to
apply risk stratification scores for HCC recurrence which
encompass various radiological, pathological and laboratory
variables like RETREAT score [12, 22, 23].

In the current study, HCC recurrence was entirely reported
in patients with 3 or more points on the RETREAT score, the
incidence of rHCC incidence increased from nil in those of
<2 points to around one third of those with 3-5 points and
up to 70 % of those with more than 5 points. RETREAT score
predicted the occurrence of rHCC in our patients and corre-
lated significantly with its occurrence, P=0.00.
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Conclusion

HCC recurrence is still a significant medical concern for
transplanted HCC patients. Early detection is imperative
for the use of more curative options for the management of
rHCC.

Volume related criteria are insufficient to predict high risk
patients for HCC recurrence. More factors should be includ-
ed in this regard, namely poor differentiation, and vascular
invasion. Risk stratification models for HCC recurrence
should be employed to identify high risk patients for HCC
recurrence. RETRAET score is a valid and feasible option in
this regards.

Screening protocols should be tailored to the risk of HCC re-
currence. Closer follow up, and more liberal use of dynamic
imaging should be employed in those with high risk for HCC
recurrence.
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PeuuamBbl renatoLeNioNApHON KapLMHOMbI Nodie
TPAHCNNAHTALIMK NeYeHU: KNUHNYecKne ocobeHHoCTh,

NIeyeHme U UCXopbl

Moxawmer PaGeit A6nenbdarrax !, Xycceits Jnbcuecn

! emaprameHT xupypury, GakynbreT MeVLMHbI, YHUBepcuTeT Anekcangpun, Erumer
2 IJeHTp OpraHHOI TpaHcIUTaHTaLuy, [octmrans kopors Pelicana u Hay4HbII LeHTp, Ip-Pusn, KoponescrBo CaynoBckoii

ApaBun

Pe3slome

PUCK pENUIMBOB TemaTole/IIONIAPHON KAPIVMHOMBI
(pT'UK) 3HauuTeneH, M uX OOLIMII IPOTHO3 BCe ellle
HebnmaronpusTed. Llebl0  MCCIENOBAHMA — ABJISIETCA
0600611eHNe TaHHBIX 0 yacToTe penuanBos ['TIK mocre
tpancitanTanyy nedenn (TTI), paccMoTpeHme nx Kin-
HIYECKNX 0COOEHHOCTEN! M CYLIECTBYOLIVX BAPUAHTOB
Tepanmy B HallleM LeHTpe. MBI TaK)KE pacCMaTPUBAEM
[OTEHIMaIbHble (AKTOPhI PUCKA PELVIAVBUPOBAHNS
I'TIK.

MaTtepuans! u MeToApbl

TpaHcrTaHTaIysI IeYeHy ObUTa BBIIOMHEHa 148 mamm-
eHTaM B Cpok ¢ aBrycra 2006 1o fekabpp 2020 . B Ha-
nieM IeHTpe. BolaBnensl cryyan penuausos [TIK u cu-
CTeMaTU3MPOBaHbI X KIMHNYECKIE XapaKTePUCTUKIL.

Pe3synbrarthl

Cpenune cpoku Habmoonenus: mocne TII cocraBmsinmm
53+34,8 mec. Penupusel I'TIK 6b0mm1 06Hapys>keHBI y 16
manyeHToB (8,9%). bonpmmHCcTBO 3TNX 60MbHBIX (68,8%)
HaOJTIofjany B TedeHye IepBbIX ABYX et mocme TTI. V-
Basy B IMMQaTUIecKye COCYAbl, HU3KasA CTeNeHb Aud-
(epeHnpOBKY O1yx0/m 1 oljeHKy 1o mKane RETREAT
6bUIH TOCTOBEPHO CBsi3aHbI ¢ penypyBamu [TIK.
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BbiBoabl

PaHHee BBIsSIB/IEHNUE PELUAVBOB HEOOXOMVMMO [Isl IIPU-
MeHeHUsA 6oree 3G (GEeKTUBHBIX CIOCOOOB KOHTPOJIA
pI'IK. Kpurepuy, ocHOBaHHbIE HA OLIEHKe 0O'beMa OITy-
XOJIM, He TOCTATOYHBI /IS IIPOTHO3MPOBAHNA CTy4aeB
peunausoB I'TIK Bpicokoro pucka. CremyeT MCIOnb3o-
BaTb MOJEMN CTpaTUVKALMY PUCKA [ BBLABICHNA
MAI[MEeHTOB ¢ I1oxuM nporno3oM npu pI'TK. ITpoToko-
JIBL X 00C/Ie[OBAaHMS AO/DKHBI OBITh afJAITUPOBAHBI C
puckoM penuansuposanua I'TTK.

KnioyeBble J10Ba

FeHaTouennIoanHaH KapumHOMa, TpaHCIUIAaHTalMA I1e-
YE€HU, peIMINB OITYXOJIN.
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