Hepatocellular carcinoma (HCC) is one of the leading
causes of cancer-related deaths in the United States.
With its current trend, HCC is projected to become the
third leading cause of cancer-related deaths in the United
States by 2030." Currently, more than 55% of HCC
cases are diagnosed beyond localized disease, and the
majority do not receive definitive curative therapies, such
as surgical resection or liver transplantation.’# Curative
therapies are mainly reserved for patients with localized
disease or those within Milan criteria. However, many
nonsurgical treatment options are still available to
patients with unresectable, advanced stage HCC (Table
1). Although there are many options for locoregional or
systemic therapies in the management of unresectable
HCC, this review will focus specifically on transarterial
radioembolization (TARE), radiofrequency (RFA)/micro-
wave ablation (MWA), stereotactic body radiation ther-
apy (SBRT), systemic therapy, and hospice/supportive
medicine. It is important to note that the approach for
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HCC treatment is variable and dependent on many fac-
tors, such as medical expertise, performance status,
tumor stage and location, and degree of liver dysfunc-
tion. Therefore, utilizing multidisciplinary teams may pro-
vide the best option for developing a treatment plan.

TRANSARTERIAL RADIOEMBOLIZATION

There are two major modalities for intra-arterial, cathe-
ter-based therapies for unresectable HCC. Transarterial
chemoembolization (TACE) relies on direct delivery of
chemotherapeutic agents to tumor-feeding hepatic arter-
ies followed by embolization. TACE is currently the stan-
dard protocol for intermediate-stage HCC as
recommended by the American Association for the Study
of Liver Diseases (AASLD) and European Association for
the Study of Liver (Fig. 1).34 However, TACE is contrain-
dicated in patients with main portal vein thrombosis.
Although TACE has demonstrated survival advantage
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TABLE 1. CURATIVE VERSUS NONCURATIVE THERA-
PIES FOR HCC

Curative Noncurative

TACE or TARE
Cryoablation*

Liver transplantation
Hepatic resection
RFA or MWA Percufaneous ethanol injection*
External-beam radiation therapy*
Stereotactic body radiation therapy
Sorafenib/regorafenib

Hospice/palliative care

*Not discussed in this article.

among those who receive treatment, not all patients are
eligible and other treatment options must be pursued.
Patients ineligible for TACE may be better candidates for
TARE, a novel therapeutic option for unresectable HCC.
TARE selectively delivers radioactive yttrium-90 (Y*°) to
tumor tissues through tumor-feeding hepatic arteries
while potentially minimizing damage to surrounding
healthy parenchyma.® Lobo et al.” recently performed a
systematic review and meta-analysis comparing TACE
and TARE, which identified five studies with 553 patients
and concluded no difference in survival or major
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posttreatment complications. However, patients who
underwent TARE experienced less postprocedural pain
(relative risk [RR], 0.51; 95% confidence interval [Cl],
0.36-0.72; p < 0.01) but greater subjective fatigue (RR,
1.68; 95% Cl, 1.08-2.62; p < 0.01).> Unlike TACE, main
portal vein thrombosis is not a contraindication for TARE.
Additional research on the long-term efficacy of TARE in
the management of unresectable HCC is needed to bet-
ter understand the role of TARE in relation to other cura-
tive and palliative therapies.

RADIOFREQUENCY/MICROWAVE ABLATION

RFA uses thermal energy produced from high radiofre-
guency to induce a spherical area of necrosis surrounding
the tip of the needle electrode. Typically, RFA is most effec-
tive for tumors <3 cm in diameter and achieves a 1-cm
safety margin of healthy hepatic parenchyma neighboring
the tumor. Among smaller, localized HCC, RFA can be con-
sidered a therapy with curative intent. However, larger
tumors, including HCC >3 c¢m often require multiple needle
deployments with the goal being control of tumor growth
and not necessarily long-term cure. In a recent study by
Tateishi et al.,® 1000 cases of complete tumor ablation with
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FIG 1 General approach for HCC treatment. Detailed indications and contradictions for treatment can be viewed in the 2017 AASLD

guidelines for the treatment of HCC.
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RFA were evaluated. Increasing tumor size was associated
with increased number of RFA treatment sessions to
achieve tumor control: mean sessions 1.5 times for nodules
<2 c¢m, 2.3 times for nodules 2.1 to 3.0 cm, 4.2 times for
nodules 3.1 to 5.0 cm, and 11.7 times for nodules >11
cm.® Moreover, a randomized control trial comparing RFA
and hepatic resection in patients with HCC <4 cm and up
to two nodules reported comparable 1-, 2-, and 3-year
overall survival rates; however, patients treated with RFA
had higher rates of local recurrence from residual tumors
that were primarily located underneath the liver capsule.”
Tumor location, such as subcapsular tumors or those
involved with major hepatic vessels, is also a limiting factor
for receipt of RFA caused by inadvertent damage to adja-
cent organs. Although RFA is currently standard care, alter-
native methods of producing thermal energy, such as
MWA, are now emerging for the treatment of HCC.
Potretzke et al.® recently reported MWA to have a lower
rate of local tumor progression (8.8%) compared with RFA
(17.7%). Given similar survival benefits, procedure-related
complications, and decreased rates of local tumor progres-
sion, MWA can be seen as a viable alternative to RFA.
Future prospective randomized control trials are needed to
further evaluate and compare the two treatment modali-
ties. Nevertheless, RFA or MWA remain favorable treatment
options for patients with unresectable HCC given low pro-
cedural risk and complications and appreciable benefit.

STEREOTACTIC BODY RADIATION THERAPY

The role of SBRT in the management of HCC has tradi-
tionally been reserved for patients with expected poor
outcomes because of moderate-to-advanced HCC who
are not candidates for locoregional and surgical thera-
pies. Modern radiotherapeutic advancements permit the
delivery of an ablative dose of radiation without excessive
exposure to noncancerous hepatocytes. Despite the lack
of randomized evidence of SBRT compared with other
standardized therapies for HCC, early-phase trials and
retrospective series have shown modest survival benefit
from SBRT.? Future studies are necessary to better deter-
mine the role of SBRT as either primary or neoadjuvant
therapy in patients with inoperable HCC.

SYSTEMIC THERAPY

In addition to surgical and locoregional therapies, oral
systemic therapies also have a role in the management
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of patients with HCC, particularly those with unresect-
able HCC. Currently, sorafenib, a multikinase inhibitor
that promotes antiangiogenic effects, inhibits tumor cell
proliferation, and induces apoptosis, is the preferred first-
line systemic treatment. Llovet et al.'® conducted a multi-
center, double-blind, placebo-controlled phase 3 trial and
reported a modest increase in median overall survival
with sorafenib (10.7 months) compared with placebo
(7.9 months) (hazard ratio [HR] in sorafenib group, 0.69;
95% Cl 0.55-0.87; p < 0.007). Until recently, treatment
options were unavailable to patients who did not
respond positively or became refractory to sorafenib. A
novel and more potent multikinase inhibitor, regorafenib,
has emerged as a viable second-line option for HCC
patients who had unsuccessful sorafenib treatment. In
the RESOURCE trial, Bruix et al.'' recently reported an
increase in median overall survival with regorafenib (10.6
months; 95% Cl, 9.1-12.1) compared with placebo (7.8
months; 95% Cl, 6.3-8.8) (HR, 0.63; 95% Cl, 0.50-0.79;
one-sided p < 0.0001) among HCC patients who had
developed disease progression despite sorafenib therapy.
Despite improvements in systemic monotherapy for
advanced HCC, additional studies are needed to explore
the potential combination of systemic therapies to fur-
ther improve overall survival.

HOSPICE/SUPPORTIVE MEDICINE

The majority of patients with HCC are beyond localized
disease at time of diagnosis, thus limiting eligibility for
potentially curative therapies. Despite advancements in
treatment options for HCC, the median overall 5-year
survival rate remains poor with overall 5-year survival
rate less than 30%." HCC patients with advanced unre-
sectable tumors carry the bulk of this mortality burden,
which is often exacerbated by serious comorbid condi-
tions associated with HCC, such as cirrhosis and
cirrhosis-related complications (i.e., variceal bleeding,
ascites, and hepatic encephalopathy). Although HCC
treatment among these patients is often intended to be
palliative, few have focused specifically on palliative care
and hospice-based management to improve outcomes.
Temel et al.'? reported significant improvement in overall
quality of life, mood, and even median survival in termi-
nally ill patients with metastatic non-small cell lung can-
cer who received early palliative care compared with
standard oncological care. Notably, patients with HCC
who received invasive procedures, such as surgery,
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ablation, and chemoembolization/radioembolization,
were significantly less likely to use hospice therapy com-
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chemoembolization: a systematic review and meta-analysis. Cardio-
vasc Interv Radiol 2016;39:1580-1588.

pared with untreated patients.’®> Moreover, nonhospice 6) Tateishi R, Shiina S, Teratani T, Obi S, Sato S, Koike Y, et al. Percuta-
recipients had greater rates of hospitalization, intensive neous radiofrequency ablation for hepatocellular carcinoma. An
. . . . analysis of 1000 cases. Cancer 2005;103:1201-1209.
care unit admission, and invasive procedures at the end
of life, which culminated into higher costs of more than 7) Feng K, YanJ, Li X, Xia F, Ma K, Wang S, et al. A randomized con-
$12,000 compared with hospice beneficiaries. 314 trolled trial of radiofrequency ablation and surgical resection in the
treatment of small hepatocellular carcinoma. J Hepatol 2012;57:
Within the last decade, increased awareness in hospice 794-802.
care has led to a 7-fold increase in hospice utilization among 8) Potretzke TA, Ziemlewicz TJ, Hinshaw JL, Lubner MG, Wells SA,
patients with end-stage liver disease (ESLD); however, ethnic, Brace CL, et al. Microwave versus radiofrequency ablation treatment
socioeconomic, and geographic barriers limited access for for hepatocellular carcirlwoma: a comparison of efficacy at a single
. . . . center. J Vasc Interv Radiol 2016;27:631-638.
hospice/palliative therapies for underrepresented communi-
ties.1® Furthermore, patients with ESLD may not use hospice 9) Murray LJ, Dawson LA. Advances in stereotactic body radiation ther-
as often because of misunderstanding of disease severity, ;EySfor hepatocellular carcinoma. Semin Radiat Oncol 2017;27:247-
focus on lifesaving interventions, and misperception of hos- '
pice as "“death pane|5.”16 It is important for treating phys|_ 10) Llovet JM, Ricci S, Mazzaferro V, Hilgard P, Gane E, Blanc JF, et al.
cians to openly discuss realistic goals, prognosis, and zgsl;e;ébgl;;dvanced hepatocellular carcinoma. N Engl J Med 2008;
treatment plans earlier in care rather than delaying end-of- ' '
life discussion until treatment options have been exhausted 1) BruixJ, Qin'S, Merle P, Granito A, Huang YH, Bodoky G, et al. Regor-
and the patient is near death. 1618 Multidisciplinary teams afenib for patients with hepatocellular carcinoma who progressed
) ) ) ) ! on sorafenib treatment (RESORCE): a randomised, double-blind, pla-
including hospice care, are necessary to provide the best cebo-controlled, phase 3 trial. Lancet 2017:389:56-66.
treatment options for patients with advanced HCC.
12) Temel JS, Greer JA, Muzikansky A, Gallagher ER, Admane S, Jackson
CORRESPONDENCE VA, et al. Early palliative care for patients with metastatic non-small-
cell lung cancer. N Engl J Med 2010;363:733-742.
CORRESPONDENCE John Ha, Department of Internal Medicine, Uni-
versity of Texas Health Science Center-McGovern Medical School, 13) Sanoff HK, Chang Y, Reimers M, Lund JL. Hospice utilization and
6431 Fannin St, MSB 1.150, Houston, TX, 77030. E-mail: johnhal@ its effect on acute care needs at the end of life in medicare bene-
gmail.com ficiaries with hepatocellular carcinoma. J Oncol Pract 2017;13:
e197-e206.
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