
Citation: Ielasi, L.; Stefanini, B.;

Piscaglia, F.; Granito, A.; Tovoli, F. A

Case of Advanced Hepatocellular

Carcinoma with Bone Metastases

Managed with Tyrosine Kinase

Inhibitors and Aggressive Palliative

Radiation Therapy: Role of

Combination Therapy for Extending

Survival. Gastroenterol. Insights 2023,

14, 38–44. https://doi.org/10.3390/

gastroent14010005

Academic Editor: David A. Gerber

Received: 22 December 2022

Revised: 22 January 2023

Accepted: 10 February 2023

Published: 12 February 2023

Copyright: © 2023 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

Case Report

A Case of Advanced Hepatocellular Carcinoma with Bone
Metastases Managed with Tyrosine Kinase Inhibitors and
Aggressive Palliative Radiation Therapy: Role of Combination
Therapy for Extending Survival
Luca Ielasi 1,2 , Bernardo Stefanini 1,2 , Fabio Piscaglia 1,2 , Alessandro Granito 1,2,* and Francesco Tovoli 1,2

1 Division of Internal Medicine, Hepatobiliary and Immunoallergic Diseases, IRCCS Azienda
Ospedaliero-Universitaria di Bologna, 40138 Bologna, Italy

2 Department of Medical and Surgical Sciences, University of Bologna, 40138 Bologna, Italy
* Correspondence: alessandro.granito@unibo.it

Abstract: We report the case of a 68-year-old man with advanced hepatocellular carcinoma (HCC)
with multiple bone metastases (BM) treated with tyrosine kinase inhibitors. Despite an insufficient
disease control on BM with a progression free survival (PFS) of 6 months, sorafenib was not discontin-
ued and multiple radiation therapy (RT) sessions with a palliative purpose were performed. Thanks
to this aggressive radiotherapy approach in order to control the bone tumor burden, the patient has
continued sorafenib for 34.6 months achieving an overall survival (OS) of 41.3 months. This result
highlights the importance of a tailored management of patients with advanced HCC and the role of
the RT for BM control, even if at lower cumulative radiation dose, for extending patient survival.
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1. Introduction

Hepatocellular carcinoma (HCC) is a leading cause of cancer-related death world-
wide and a globally relevant medical problem [1]. Despite the significative advances in
surveillance and diagnosis, and the availability of multiple treatment modalities, the prog-
nosis remains poor, mainly in advanced stage [2]. In this setting, surgical approaches and
loco-regional treatments cannot generally control the entire tumor burden and systemic
therapy is the recommended treatment [3–5]. The last decade has been characterized by the
advent of several new systemic agents, in both first line settings and beyond, expanding
the therapeutic armamentarium for advanced HCC patients.

However, symptoms of advanced HCC as well as side effects of systemic therapies not
only reduce the quality of life but also cause treatment interruptions and dose reductions
that can potentially decrease therapeutic efficacy. Therefore, through a multidisciplinary
management, the optimal treatment of advanced HCC should also aim at efficiently con-
trolling cancer-related symptoms to prolong life while preserving quality of life [6].

Of note, there is now the possibility of combining multiple treatment approaches
together with systemic therapy and this could theoretically provide better outcomes.

Among these combination treatments, loco-regional ones are assuming a relevant role
in liver oncology in the last years, both for hepatic and extrahepatic tumor localizations.
Radiation therapy is widely used in clinical practice for the management of HCC, even in
advanced stages. It can be for curative purposes, to ablate the lesion through a higher dose
of radiation, or it can be palliative, to shrink the volume of the tumor mass, or for the relief
of pain by a lower dose of radiation.

Bone metastases are generally the most common target of palliative, antalgic, radiation therapy.
We report a case of a patient with advanced HCC and multiple bone metastases

who was initially treated with first line sorafenib with a good intrahepatic treatment
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response, but an insufficient disease control on extrahepatic disease. During treatment with
sorafenib, that has not been discontinued according to the multidisciplinary team decision,
multiple radiation therapy sessions with antalgic purpose have been performed on bone
metastases. This approach provided satisfactory, safe, and effective control of bone pain
due to metastatic cancer with improved quality of life and extended survival.

2. Case Report

In 2010, a 68-year-old obese Caucasian male (BMI 34.5 kg/m2) underwent segmental
liver resection for a monofocal poorly differentiated (G3 according to Edmonson–Steiner
classification) hepatocellular carcinoma (HCC), that had arisen on a precirrhotic liver with
underlying non-alcoholic fatty liver disease (F3 according to METAVIR histopathological
system). HCC was detected during regular ultrasound surveillance because the patient
presented chronic hepatitis C infection (HCV), previously treated with interferon alpha and
ribavirin achieving a sustained virologic response since 2000. No other significant clinical
conditions were reported in his past medical history, with the exception of a mild chronic
obstructive pulmonary disease as a former smoker.

In 2015, recurrence of histology confirmed G3 HCC (three hepatic nodules) during the
follow up. Consequently, the patient was treated with transarterial chemo-embolization.
Unfortunately, progressive disease due to incomplete response of the treated nodules and
appearance of new intrahepatic (three nodules) and extrahepatic lesions was detected on a
contrast enhanced computed tomography (CT) scan performed three months after the loco-
regional treatment. The presence of multiple bone metastases (left clavicle, V left rib, D5,
D11 and L4 vertebrae, sacrum and left iliac crest) defined the progression as an advanced
stage of disease, according to the Barcelona Clinic for Liver Cancer staging system (BCLC
stage C). At that point, serum alpha-fetoprotein (AFP) was negative (4.7 ng/mL), liver
function was preserved (Child–Pugh class A5) and patient general conditions were good
according to Eastern Cooperative Oncology Group Performance Status (ECOG-PS 0).

Sorafenib was started as first-line systemic treatment at a full dose of 800 mg/day in
December 2015. Permanent reduction to 400 mg/day was necessary to manage drug-related
adverse events (grade 3 diarrhea, grade 2 hand/foot skin reaction, grade 2 oral mucositis,
grade 1 fatigue and grade 1 weight loss); a satisfactory drug tolerance was consequently
achieved, allowing the patient to continue the treatment with sorafenib.

Six months after the beginning of first-line systemic therapy (June 2016), radiological
progression of disease was documented due to dimensional increase of only the V left
costal metastases. Based on the stability of both intrahepatic and other bone localizations
of disease, the patient was referred to the Radiotherapy Unit for radiation therapy (RT) and
sorafenib was continued. In fact, the patient refused to be enrolled in second-line clinical
trials available at that moment.

Meanwhile, two more RT sessions with antalgic purpose were performed on left
clavicle and L4 vertebra because of the appearance of left clavicular and back lumbar pain
without pathological fractures on X-rays.

In December 2016, a new bone metastasis at L2 vertebra was detected on CT scan,
while other intra- and extrahepatic localizations were stable. Consistent with the previous
treatment strategy, RT was performed on L2 vertebra and sorafenib was continued. After a
few months, two RT sessions with antalgic purpose were performed on bone localization of
D5 vertebra because of the appearance of back dorsal pain without pathological fractures
on X-rays.

In October 2018, a significant progression of disease occurred. Hepatic lesions in-
creased in number and dimensions, but also new abdominal lymph nodes and bone lesions
(X right rib) appeared. In light of this evident disease progression under the ongoing
therapy, sorafenib was permanently discontinued. Given the good tolerance to first line
sorafenib, regorafenib was started as a second-line therapy (regorafenib was licensed for
HCC in Italy in 2018) at a standard dose of 160 mg/day in cycles of 3 weeks on/1 week
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off. Another RT session on X right rib was performed with antalgic purpose few days after
switching to regorafenib.

Regorafenib was well tolerated, and only low-grade drug-related adverse events were
reported (grade 1 diarrhea and grade 1 fatigue), so no dose reduction was required.

The first assessment of treatment response performed with CT scan after 8 weeks from
second-line therapy initiation showed stable disease. However, regorafenib was discontin-
ued 2.6 months after, due to the clinical deterioration of the patient’s general conditions
(ECOG-PS 3); liver function was, however, still preserved (Child–Pugh class A6).

Although the drug discontinuation too place, the patient’s general conditions did not
improve. The patient died due to bacterial pneumonia in May 2019.

3. Discussion

Hepatocellular carcinoma is the most common histological type of primary liver cancer
and it represents the sixth most common cancer and the third cause of cancer-related death
worldwide with more than 830,000 deaths per year [1]. In the majority of cases, HCC occurs
in patients with an underlying chronic liver disease, mainly cirrhosis. The most common
etiologies of liver cirrhosis are chronic viral hepatitis (HBV infection and HCV infection),
chronic alcohol assumption and non-alcoholic fatty liver disease.

Patients with liver cirrhosis are considered at high risk of developing liver cancer and
they are included in surveillance programs, generally based on semiannual ultrasound
surveillance, to detect disease at an early stage in order to augment the likelihood of
curative treatment.

Surveillance has been shown to increase the probability of diagnosing HCC at earlier
stages of the disease, increasing the rate of access to curative treatments and, consequently,
increasing patients’ survival [3]. Patients with eradicated hepatitis C virus infection and
non-alcoholic fatty liver disease are categories that are of special interest because they are
also at risk of developing HCC, but they are formally excluded by surveillance programs [7].

The prognosis varies greatly among HCC patients with different stages of disease
with median survivals ranging from more than 5 years for very early and early stages
to 3 months for terminal stage [5].

Despite recent advances in treatment that have significantly improved the survival
outcomes of patients with HCC, the presence of extrahepatic spread, an indirect sign of
tumor biological aggressiveness, remains a predictor of poor prognosis [2]. Patients with
extrahepatic spread, just as patients with macrovascular tumor invasion or cancer-related
deterioration of general conditions (ECOG-PS > 0), are considered in an advanced stage of
the disease [5]. According to the main international guidelines, patients with metastatic
HCC undergo systemic therapy as first treatment option [3–5].

Bone metastases (BM) represent the second most common extrahepatic site for HCC
after lungs, accounting for approximately the 30% of extrahepatic HCC localizations [8].
In addition to the primary tumor burden, patients with BM suffer from skeleton-related
events, loss of mobility, reduced quality of life and increased medical cost [9]. Radiation
therapy (RT) is widely used for management of BM with both curative and palliative
purpose [10].

The role of stereotactic ablative radiotherapy (SABR) in combination with standard
treatments in patients with BM has been largely studied in the last years.

The SABR-COMET (Stereotactic Ablative Radiotherapy for the Comprehensive Treat-
ment of Oligometastases) trial on various solid cancers (mainly breast, lung, colorectal and
prostate) showed a prolonged progression free survival (PFS) and overall survival (OS)
in oligometastatic patients (i.e., with <5 BM) treated with SABR in a median follow-up of
25 months. Among 66 patients randomized in the treatment arm, 19 patients (28.7%) expe-
rienced grade 2 or worse treatment-related adverse events and 3 patients died (4.5%) [11].

In the long-term and extended long-term analysis of SABR-COMET trial (median
follow-up of 51 months and beyond 5 years, respectively), authors confirmed the durable
improvement in OS and PFS in the SABR arm with 21.3% of patients achieving a survival
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of more than 5 years and a lower need of cytotoxic chemotherapy. Moreover, no significant
differences in quality of life between arms have been observed [12,13].

In parallel, Kim TH et al. showed the beneficial effect of RT in 530 patients with BM
from HCC with an OS of 5.1 months in the entire study population. Higher radiation dose
(>60 Gy) was significantly related to better outcomes than lower radiation dose, with an
OS of 8.1 and 4.4 months, respectively. No significant differences were reported between
fractioned and unfractioned radiation dose regimens [14]. In this study, sorafenib was
administered only in 194 patients (37% of the entire study population), and data on survival
of this subgroup are lacking.

On the other hand, RT used with palliative purposes can result in an overall pain
improvement in 73%–99% of cases and a complete pain relief in 17%–44% of patients with
HCC and BM, thus reducing analgesic requirements [15]. The latter figure is of particular
interest in HCC patients, most of whom have an underlying liver dysfunction potentially
affecting analgesic metabolism [16]. Different radiation schedules have been proposed;
recently, He J et al. showed that high-dose multiple fraction schedule is related to a longer
period of pain relief compared to hypofractioned RT [17].

The median OS remains poor (5.0–7.4 months) with worse outcomes in patients with
spinal cord compression and skull BM [15,18–20]. Among patients with spinal metastases,
the rates of pathologic vertebral compression fractures and metastatic epidural spinal cord
compression have been estimated to be 12.6% and 9.5%, respectively [21].

The potential benefits of combining RT with systemic therapy in selected subgroups
of patients has also been demonstrated by the results of the NRG Oncology/RTOG 1112
trial (NCT01730937), presented at the last American Society for Radiation Oncology (AS-
TRO) Annual Meeting. This is a randomized phase 3 study of sorafenib with or without
stereotactic body radiation therapy (SBRT) for locally advanced HCC patients who were
ineligible for surgical resection or other local or regional standard therapies showed that
adding SBRT improved OS, PFS, and time to progression (TTP) in patients with advanced
HCC, compared to sorafenib alone, with no significant increase in adverse events [22].

Similarly, a recent meta-analysis of Li H et al. demonstrated that combination therapy
was more effective than sorafenib monotherapy in patient with advanced HCC. In particu-
lar, sorafenib plus RT was the combination with longer median OS and PSF and lower rate
of adverse events [23].

At the time of presentation of the index patient, the only available therapy was
sorafenib, an oral multitarget tyrosine kinase inhibitor (TKI) that suppresses tumor neo-
angiogenesis and tumor cell proliferation. Since its registration trial in 2008 [24], the
increasing experience with the management of sorafenib and its drug-related adverse
events led to longer treatment duration and survival in patients with advanced HCC [25,26].
Additionally, the advent of regorafenib, another oral TKI and the first available second line
therapy for patients who tolerated and progressed on sorafenib, improved survival further,
extending up to 26 months the median overall survival of patients with preserved liver
function, and not amenable to loco-regional treatments for HCC [27,28].

In the last few years, two more oral TKIs have been approved for the treatment of
advanced HCC. Lenvatinib was demonstrated to be non-inferior to sorafenib as first line
therapy, and cabozantinib was demonstrated to be superior to placebo as second and third
line therapy in previously sorafenib treated patients [29–32].

Nowadays, the therapeutic scenario of advanced HCCs is moving toward immunother-
apy since the combination of atezolizumab (a PD-L1 inhibitor antibody) plus bevacizumab
(an anti-VEGF antibody) demonstrated its superiority compared to sorafenib as a first-line
therapy [33], and several promising trials are now ongoing.

Of note, TKIs still remain the only treatment strategy in patients with contraindica-
tions to immune checkpoint inhibitors and solid organ recipients [34]. Moreover, TKIs
still represent the only available option for second- and third-line therapy in many coun-
tries, while optimal therapeutic sequencing for patients experiencing failure to first line
atezolizumab/bevacizumab is still to be defined [35,36].
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At the same time, the high cost of immune checkpoint inhibitors and the need to
schedule continuous intravenous infusions raise a pharmacoeconomic issue and a logistical
problem that could limit the spread of these new therapeutic regimens.

The strong relationship between the tumor microenvironment and the efficacy of
immune checkpoint inhibitors questions the actual role of these novel treatments in the
disease control of certain sites like bone. First preclinical data are now emerging [37,38],
but real-life results on metastases site specific efficacy are not yet available.

We reported a case in which an aggressive use of palliative RT led to a long-lasting
OS in a patient with advanced metastatic HCC (41.3 months), despite a short PFS of only
6 months (Figure 1 and Table 1).
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Figure 1. Timeline from the start of sorafenib until death of the patient. Red arrows represent
radiation therapy sessions. PD: progression of disease; REG: regorafenib; SOR: sorafenib.

Table 1. Date, localization and radiation schedules of each radiation therapy sessions for
bone metastases.

Date Site Single Dose Sessions Total Dose

Jul 2016 5th left rib 4 Gy 5 20 Gy
Sep 2016 Left clavicle 4 Gy 5 20 Gy
Sep 2016 L4 vertebra 4 Gy 5 20 Gy
Jan 2017 L2 vertebra 4 Gy 5 20 Gy

Aug 2017 D5 vertebra 4 Gy 5 20 Gy
Feb 2018 D5 vertebra 4 Gy 3 12 Gy
Nov 2018 10th right rib 4 Gy 5 20 Gy

This extended survival is far from the aforementioned data reported in literature
about both TKIs and RT. The multidisciplinary team, in agreement with patient personal
preference, decided to not discontinue sorafenib until a significant progression of the entire
tumor burden, leading to a longer duration of treatment (34.6 months) and a longer survival
consequently.

4. Conclusions

The combination of systemic therapy and repeated radiation therapy sessions, although
at lower cumulative dose and for a palliative purpose, and a tailored management of the
patient allowed a significant extension of patient survival that was estimated as poor a priori.

Considering the current refinement and increasing availability of multiple treatment
modalities, the possibility of combining different therapeutic approaches should always be
considered, even in advanced stages of the disease, not only to shrink the tumor burden but
also to avoid deterioration of quality of life. Evaluation of each case by a multidisciplinary
team is the key to establish the best treatment strategy.
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