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Editorial

Can hepatocellular carcinoma recurrence be prevented
after liver transplantation?
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Liver transplantation (LT) is the best treatment strategy for patients with small hepatocellular carcinoma (HCC). However, HCC
patients who have undergone multiple locoregional treatments
due to high tumor volume or multiple tumors receive LT.1 HCC recurrence is the main problem that affects post-transplantation
outcomes, with HCC recurrence rates of approximately 10–20%.2
The prognosis in liver recipients with recurrent HCC is poor, with a
median survival of about 1 year after the diagnosis of recurrent
HCC and the majority (55%) of cases involving extrahepatic recurrence.3 Although HCC recurrence remains a challenge for posttransplant survival, adjuvant therapies are not recommended during the post-transplant period.
Calcineurin inhibitors (CNIs) are considered the cornerstone
therapeutics that can prevent acute or chronic rejection and help
maintain liver graft function after LT. CNIs have a cancer-promoting effect that is associated with their concentrations in the
blood.4 Due to CNIs, recurrent HCC in liver recipients has been associated with worse prognosis due to rapid progression of HCC.3

Kang et al.5 compared the time to recurrence (TTR) and overall
survival (OS) between two groups of patients who received LT for
HCC: the everolimus (EVR) and CNIs group and the CNI-based immunosuppressants (non-EVR) group. Their study also aimed to
identify the risk factors for TTR and OS.5 Before and after propensity score matching, the TTR and OS of the EVR group were longer than those of the non-EVR group, although the EVR group
had a greater number of tumors and a higher frequency of microvascular compared to the non-EVR group. In addition, Kang et al.5
divided the EVR group and the non-EVR group into low-risk and
high-risk patients based on microvascular invasion and the Milan
criteria. In patients without microvascular invasion or within the
Milan criteria, the EVR group had longer TTR and OS compared to
the non-EVR group, and these values were associated with good
prognosis. Interestingly, in patients with microvascular invasion or
beyond the Milan criteria, the TTR did not differ between the two
groups; however, the OS of the EVR group was longer than that
of the non-EVR group. These results showed that, even if HCC recurrence is developed in liver trasnplant recipients, the use of
everolimus suppresses cancer progression. Finally, the use of
everolimus-based immunosuppression was a significant factor for
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longer TTR and OS in HCC patients after LT. The side effects or
complications of everolimus were different from those of CNIs.6
Kang et al.5 also revealed that the number of patients with dyslipidemia and proteinuria were significantly higher in the EVR group
than in the non-EVR group. However, there was no difference in
the frequency of acute rejection, biliary complications, portal vein
thrombosis, wound infection, mouth ulcers, or renal failure between the two groups.
The mammalian target of rapamycin inhibitors (mTORi), such as
everolimus or sirolimus, represent alternative immunosuppressive
agents, and previous studies has confirmed the antineoplastic effect of mTORi.6,7 The Sirolimus in Liver Transplant Recipients with
HCC study (SiLVER) trial, a large, prospective, randomized trial
that enrolled 525 liver transplant recipients with HCC, compared
the recurrence-free survival (RFS) and OS between sirolimusbased and sirolimus-free immunosuppression therapies. Although
the primary endpoint of improved RFS with sirolimus was not met,
better RFS and OS were noted for patients in the sirolimus-treatment arm in the first 3 to 5 years.8 However, the differences in
RFS and OS between the two groups were not statistically significant after 8 years. Everolimus data from two randomized liver
transplant trials (H2304 and H2307) showed that the frequency
of HCC recurrence was lower in the combination of everolimus
and reduced tacrolimus group (5.9% [1 of 17] vs. 23.1% [6 of 26],
P =0.215) in patients beyond the Milan criteria compared to that
of patients within the Milan criteria (2.9% [3 of 102] vs. 2.1% [2
of 96], P =1.000), irrespective of the pre-transplant alpha-fetoprotein (AFP) level; however, this result was not statistically significant.9 A recent study which used the SiLVER-trial data demonstrated that sirolimus treatment is beneficial when given more
than 3 months after LT for HCC and is advantageous particularly
for patients within the Milan criteria with an elevated AFP >10
ng/mL.10
In summary, HCC recurrence is a very important factor that contributes to patient survival. Based on Kang et al.’s study,5 everolimus may inhibit HCC recurrence and increase OS by suppressing
progression even in recurrent HCC. The addition of everolimus to
the CNIs-based immunosuppressive regimen can be considered
for patients with HCC even though it has been associated with
several adverse events, such as dyslipidemia and proteinuria.
However, since this study was retrospective, it will be important
to identify the patients who can benefit from everolimus therapy
based on the risk factors for HCC recurrence.
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