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In the December issue of The Journal of Nuclear Medicine,
Ahn et al. (1) report the results of a National Cancer Database
analysis comparing the trends and the outcomes of using transarte-
rial radioembolization (TARE) and systemic therapy in the setting
of locally advanced hepatocellular carcinoma (HCC) with portal
vein thrombosis (PVT) in the presence of single or multiple
tumors. The study shows not only the possible benefit of TARE in
a real-life setting but also the trends and the factors associated
with such treatment. The study spans an 8-y period (2010–2017)
during which sorafenib was regarded as the gold standard systemic
therapy for advanced HCC. Contextually, it should be highlighted
that TARE has been Food and Drug Administration–approved
since 1999, and its indication has been expanded to include locally
advanced PVT since 2005. Hence, during the same time as this
study, TARE has played a major role as the dominant arterial
locoregional therapy in HCC with PVT, reflected in its increased
use per Ahn’s analysis.
This study, despite the limitations inherent in data from big

national databases, showed 3 major key points. First, the increased
adoption of TARE from 13% to 37% in advanced HCC is under-
standable, as the microembolic effect permits treatment in the
presence of compromised portal flow. This is in direct contradis-
tinction to chemoembolization, in which occlusion of the hepatic
artery as part of treatment, in the presence of an occluded portal
vein, risks inducing ischemic hepatitis. Also, the 40%–50% TARE
response rate in this setting has far exceeded expectations, fueled
increased use, and resulted in subsequent resection or liver trans-
plantation, a novel observation resulting from the clinical introduc-
tion of TARE in the last decade. In fact, downstaging of patients
with PVT to resection or transplantation has been demonstrated
with TARE (2,3). Of note, TARE has shown durable responses in
the context of high response rates, similar to immunotherapies
(4,5). Second, the large sample size is a key factor that made it
possible to capture the overall survival (OS) benefit of TARE over
systemic therapy. In the recent phase III trials comparing TARE
versus sorafenib (SARAH and SIRveNIB), OS differences were
not captured, possibly because of insufficient sample sizes, post-
progression therapy, treatment centers lacking the requisite exper-
tise, and heterogeneous patient populations. Although a

retrospective review of the National Cancer Database does over-
come all of these issues, the large sample size can elicit differ-
ences in OS (6,7). Third, the time frame in which the study was
conducted suggests that most of the systemic therapy used was
sorafenib. Therefore, the results can be extrapolated only to TARE
versus sorafenib and not to TARE versus other systemic therapies.
The HCC community has witnessed the rapid approval of multi-

ple systemic therapies, including regorafenib, lenvatinib, cabozan-
tinib, ramucirumab, nivolumab, pembrolizumab, and ipilimumab,
all of which provide more options for second- and third-line treat-
ments (8). Furthermore, combinations such as atezolizumab and
bevacizumab have been shown to be dramatically superior to sora-
fenib in terms of progression-free survival and OS (9). New trials
have proven that not all systemic therapies for advanced HCC are
the same. Novel systemic agents such as lenvatinib have been
shown to be more effective at inducing tumor response than sora-
fenib as first-line treatment; other agents, such as regorafenib and
cabozantinib, have been shown to be effective as second-line treat-
ment at improving OS. Important recent observations have also
been made with TARE, with the DOSISPHERE-01 trial showing
that TARE more than doubled OS in a patient population with
large tumors (mean, 10 cm), two thirds of whom exhibited PVT,
when personalized dosimetry was implemented (10).
Despite the thorough database analyses, there are several limita-

tions. The lack of information about baseline tumor characteristics
and burden and the extent of PVT, shown to significantly prognos-
ticate outcomes in patients undergoing TARE, was a limitation
(11). Another important limitation was the unavailability of data
on subsequent second-line and third-line treatments, known to
confound OS outcomes in clinical trials.
Although systemic therapies have significantly changed the

landscape with level I evidence, there are still too many patients
who do not respond and progress early. Advanced-HCC patients
are often relegated only to systemic therapy; future investigations
should focus on taking advantage of the durable antitumoral effect
of local therapy in combination with systemic agents in advanced
disease. Now with the ability to personalize dose and exceed 205
Gy with a durable effect, augmenting the effect of systemic ther-
apy is not a remote possibility (10,12). Well-designed trials are
needed (13).
The overarching conclusion from this database analysis relates

to the macroscale overview of patterns of clinical practice and
national trends in TARE and systemic therapy use. If personalized
decision making is our goal, we must significantly increase the
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baseline characteristics to be reported in all systemic therapy trials,
similarly to what is done in locoregional therapies. Granularity of
detail is needed, including index tumor size, number of lesions,
overall hepatic burden, lobar or bilobar distribution, liver function,
location of vascular invasion, and location of metastases. Combin-
ing extrahepatic disease and vascular invasion as a single category
should be discouraged. Without this imaging detail as a form of
biomarker, we will be unable to achieve the goal of individualiz-
ing patient treatment by baseline characteristics.
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