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Reappraisal of transarterial radioembolization for
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radioembolization versus tyrosine kinase inhibitor in
hepatocellular carcinoma with portal vein thrombosis”
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Hepatocellular carcinoma (HCC) is a hypervascular tu-
mor and has a tendency to invade portal vein (PV).! HCC
with portal vein tumor thrombosis (PVTT) has a very poor
prognosis, with a median overall survival (OS) of 2.7
months without treatment and less than 15 months despite
appropriate treatment.>* HCC invasion of PV can result in
rapid intrahepatic tumor spread. In addition, PVTT may
lead to deterioration of liver function, as well as increased
risk of portal hypertensive complications.* Thus, it is grad-
ed as Barcelona Clinic Liver Cancer (BCLC) stage C (ad-
vanced-stage) HCC, and the standard first-line treatment
for HCC with PVTT is systemic therapy.

Prior to the appearance of atezolizumab plus bevacizum-
ab treatment in 2020,° the tyrosine kinase inhibitor (TKI)
(sorafenib or lenvatinib) was the recommended first-line

systemic therapy for HCC with PVTT from 2008. However,
even with TKI treatment, HCC with PVTT is still prone to
rapid tumor spread.® Further, TKI is often related to poor
tolerability and discontinuation, and dose reduction due to
adverse effects such as hand-foot skin reaction and diar-
rhea.” Therefore, considerable centers around the world,
especially in Eastern countries, perform locoregional thera-
py such as chemoembolization in HCC patients with PVTT
in which the main PV is not invaded.®

Transarterial radioembolization (TARE) (Fig. 1), another
option of locoregional therapy for HCC, has gained popu-
larity due to similar efficacy with chemoembolization, a
lower toxicity profile and less post-embolization syn-
drome.*®In previous retrospective studies, TARE showed
an excellent safety profile with median OS ranging from 10
to 14.1 months in the treatment of HCC with PVTT.>"""® On
the strength of these encouraging clinical outcomes, two
randomized controlled trials (RCTs) (SARAH and SIR-
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veNIB) comparing TARE and sorafenib were conducted in
the setting of locally advanced HCC, but failed to confirm a
meaningful survival benefit provided by TARE.""® However,
these two studies did not specifically focus on the subset
of HCC patients with PVTT, and a large proportion of HCC
patients with main PVTT (34%) were enrolled in the TARE
group of SARAH trial." Strictly speaking, HCC with main
PVTT should be regarded as extrahepatic spread due to
its location. Typically, TARE is ineffective for HCC with tu-
mor thrombosis spreading into main PV." Furthermore, the
radiation dose used in TARE in the SARAH and SIRveNIB
trials seemed to be suboptimal in the light of the current
time. For instance, a recent DOSISPHERE-01 trial® com-
pared the personalized boosted dosimetry (=205 Gy) and
the standard dosimetry (120+20 Gy) subgroups of locally
advanced HCC patients and showed a better median OS
(27 vs. 11 months, P=0.01) and a higher objective response
rate (71% vs. 36%, P=0.007) in the former group than in
the latter group. This study may challenge the conclusions
of previous two RCTs, in which the standard dosimetry was

Rt. PVTT

used.

Most recently, Hur et al.”” presented a retrospective multi-
center study comparing the outcomes of TARE (n=124) and
TKI (sorafenib or lenvatinib) (n=92) therapy in treatment-
naive patients with liver-confined HCC with segmental or
lobar PVTT. This study may have a significant clinical im-
pact because there has never been such a sizable study
before. In this multicenter study, the median OS of the
TARE group was significantly longer than that of the TKI
group in the unmatched cohort (28.2 vs. 7.2 months,
P<0.001) and in the matched cohort (60 pairs) (24.2 vs. 8.4
months, P=0.004). The OS difference was more prominent
in the subgroups with Vp1 (segmental) or Vp2 (second-or-
der branch) PVTT than in the subgroup with Vp3 (lobar)
PVTT. Regarding the safety issue, the rates of adverse ef-
fects (ascites, hepatic encephalopathy, and liver function
deterioration) were significantly lower in the TARE group
than in the TKI group. According to the results of this study,
it was suggested that TARE may provide superior OS and
fewer adverse effects compared to sorafenib or lenvatinib

|17

Figure 1. A 56-year-old man with hepatocellular carcinoma (HCC) and right lobar portal vein tumor thrombosis (PVTT). CT arteriography
(A) and arteriography via a common hepatic artery (B) showing huge infiltrative HCC with right lobar PVTT. (C) Transarterial radioemboli-
zation (TARE) using personalized boosted dosimetry (265 Gy) was carried out. Follow-up CT 3 months after TARE (D) and 8 months af-
ter TARE and subsequent atezolizumab plus bevacizumab treatment (E), showing a dramatic decrease in tumor sizes.
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in the setting of liver-confined HCC with Vp1-Vp3 PVTT.”
Unlike the results of the SARAH and SIRveNIB trials,""
two important factors may have contributed to the superior
outcomes of TARE in the study by Hur et al.”: appropriate
patient selection (exclusion of patients with main PVTT)
and delivering high-dose radiation (median, 3.6 GBq vs. 1.4
GBq in the SARAH trial or 1.6 GBq in the SIRveNIB trial).
Delivering high-dose radiation without increasing major
complications may result in favorable outcomes. Nowa-
days, many centers have moved on from the use of the
standard dosimetry to the use of the personalized boosted
dosimetry.

Despite the strengths of the study, the retrospective na-
ture of this study" introduces potential biases and limita-
tions inherent in an observational study. A well-designed
RCT would be required to prove efficacy of TARE in HCC
patients with PVTT in the future. A better systemic treat-
ment option (atezolizumab plus bevacizumab) has
emerged,® but long-term follow-up data of atezolizumab
plus bevacizumab treatment focusing on HCC with PVTT
in a large sample population is still lacking.”® Thus, RCT
comparing TARE and atezolizumab plus bevacizumab
would attract a great deal of interest. In addition, TARE is
not possible in all patients with liver-confined HCC and
segmental or lobar PVTT. For instance, typically TARE is
not indicated for HCC with extensive, bilobar liver involve-
ment due to the concern of serious radiation hepatitis.
Surely, systemic therapy may play an important role for this
specific indication.

HCC with PVTT is a complicated event; prognosis differs
significantly according to the tumor burden and extent of
PVTT." A personalized approach should be adopted for
HCC patients with PVTT, instead of one-size-fits-all sys-
temic therapy. As Hur et al.”” suggested, locoregional ther-
apy such as TARE can be a better treatment option than
systemic therapy if the extension of PVTT and tumor bur-
den is limited. However, best treatment option for this spe-
cific group should be further searched in future well-de-
signed comparative studies.
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