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Background: Palliative therapies are provided to a subset of hepatocellular carcinoma (HCC) patients
with the aim of providing symptomatic relief, better quality of life and improved survival. The present study
sought to assess and compare the efficacy of different palliative therapies for HCC.

Methods: The National Cancer Database (NCDB), a retrospective national database that captures
approximately 70% of all patients treated for cancer in the US, was queried for patients with HCC who
were deemed unresectable from 1998-2011. Patients were stratified by receipt of palliative therapy. Survival
analysis was examined by log-rank test and Kaplan Meier curves, and a multivariate proportional hazards
model was utilized to identify the predictors of survival.

Results: A total of 3,267 patients were identified; 287 (8.7%) received surgical palliation, 827 (25.3%)
received radiotherapy (RT), 877 (26.8%) received chemotherapy, 1,067 (32.6%) received pain management
therapy, while 209 (6.4%) received a combination of the previous three modalities. On multivariate analysis
palliative RT was identified as a positive predictor of survival [hazards ratio (HHR) 0.65; 95% CI, 0.50-0.83].
Stratifying by disease stage, palliative RT provided a significant survival benefit for patients with stage IV
disease.

Conclusions: Palliative RT appears to extend survival and should be considered for patients presenting
with late stage HCC.
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Introduction Unfortunately, only a minority of patients are eligible for

o such interventions secondary to tumor (mutlifocality, size
Opver the last two decades, the incidence of hepatocellular Y ( &, size,

carcinoma (HCC) in the United States has increased to
become the fifth most commonly diagnosed cancer and
the third largest contributor to cancer-related mortality
(1,2). Currently, surgical resection, liver transplantation,
and ablation therapy are the only potentially curative
therapies offered to patients presenting with HCC (3-6).
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metastasis), patient (performance status, frailty) or external
(organ shortage) factors, preventing the majority of patients
from receiving definitive interventions for their disease (7).
Given the increased relative number of patients unable
to undergo curative therapies in HCC, it is important to

understand the options for patients in the non-curative
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paradigm.

Palliative therapies aim to alleviate symptoms, improve
the quality of life, and extend survival for such patients
(8,9). Palliative options for the care of patients with HCC
include surgical palliation, palliative chemotherapy, regional
therapies including transarterial chemoembolization
(TACE), palliative radiotherapy (RT), and pain management
therapies. Surgical palliation has been established for biliary
decompression, which leads to fewer episodes of cholangitis
and/or hepatic failure. Similarly, palliative chemotherapy
(sorafenib, gemcitabine etc.) and TACE were reported to
reduce mortality in HCC patients with advanced disease
(10-12). Additionally, palliative RT was reported to provide
pain relief from bone and adrenal metastases, and pain
resulting from the enlarging tumor mass, subsequently
improving patients’ survival and quality of life (11,13).
While these modalities have shown variable benefits in
prolonging survival, their alternative benefits in relieving
symptoms allow them to be considered palliative (8-10).

Given the increasing incidence of HCC, it is important
to understand the degree to which palliative therapies are
clinically utilized and the survival benefit they provide. The
current study aimed to compare different palliative therapies
commonly utilized from a nationally representative sample
of patient with HCC, using overall survival (OS) as a
surrogate of efficacy. Relevant predictors of survival were
also identified.

Methods

A retrospective analysis of the National Cancer Database
(NCDB) was performed (1998-2011). The NCDB is a joint
program of the American College of Surgeons Commission
on Cancer (CoC) and the American Cancer Society
(ACS), that captures approximately 70% of all invasive
malignancies diagnosed at the United States (14). The study
was conducted following the approval of the Institutional
Review Board at the Medical College of Wisconsin.
Utilizing the liver participant user file (PUF), we queried
and identified all stage I-IV HCC patients, according to
the AJCC Cancer Staging Manual edition for the year of
diagnosis. Subtypes of HCC were excluded. Patients that
received definitive surgical resection, ablation, or liver
transplantation were excluded. Patients were clustered
by their disease stage according to the American Joint
Committee on Cancer (AJCC) staging system, 6" edition;
and patients with incomplete staging information were
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excluded (15). Further stratification of the cohort was
performed by palliative therapy delivered. The NCDB
defines palliative care as “care performed to relieve
symptoms and may include surgery, radiation therapy,
chemotherapy and other systemic therapies (ST) (hormone
therapy, or other systemic drugs), and/or other pain
management therapy” (16). Patients that did not receive
any palliative therapy were also excluded from the study
cohort. Clinicopathologic variables such as patient age,
sex, ethnicity, Charlson comorbidity index (CCI), tumor
size, disease stage, metastasis and palliative modality were
collected. Treatment facilities were categorized as academic
cancer centers and community cancer centers according
to the COC-accreditation categories (17). Comprehensive
community cancer programs were combined with
community cancer programs to form the latter group.

Statistical analyses were performed using Stata 12.0
(StataCorp, College Station, TX, USA). Continuous
variables were described as medians and interquartile ranges
(IQR), while categorical variables were described as totals
and frequencies. Data were compared by the means of Chi-
squared test and Mann-Whitney test as appropriate. OS was
examined by Kaplan-Meier curves and compared by log-
rank test. A univariate Cox regression analysis was used to
identify the factors associated with the OS, and factors that
were significant on the univariate model were examined by
the means of multivariate regression analysis. Hazards ratio
(HR) and 95% confidence intervals were calculated for each
of the variables. Alpha was set at 0.05 and a P value <0.05
was considered significant.

Results

A total of 126,988 HCC cases were identified from the
dataset. Of these, 3,267 met our inclusion criteria for the
study period [1998-2011]; of which 287 (8.8%) received
surgical palliation, 827 (25.3%) received palliative RT, 877
(26.8%) received palliative chemotherapy and other ST,
1,067 (32.6%) received pain management therapy, and
209 (6.4%) received a combination of the previous three
modalities (Figure I). The median age for the study cohort
was 61 years (IQR 54-72). Overall, the majority of the
study population was males (81.3%), of Caucasians ancestry
(72.5%), and with no comorbidities (45.7%). A majority of
the patients had a government based insurance (Medicaid/
Medicare) (60.7%), and were equally treated at academic
cancer centers (49.3%) vs. comprehensive community
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Figure 1 Flow chart of final patient cohort selection. HCC,

hepatocellular carcinoma.

cancer centers (50.7%). Most of the study cohort presented
with an advanced disease (stage IV: 54%; stage III: 26%),
had an elevated alpha-feto protein (AFP) level (63%), and a
tumor size >5 c¢cm (75%). Information about liver cirrhosis
was missing in approximately 86% of the study cohort,
and was therefore excluded from further analysis. Table 1
shows the differences in the baseline clinicopathologic
characteristics between palliative therapy groups.

The majority of the patients in the RT group had
the lowest comorbidities (CCI 0: 57.8%), compared to
the patients in the pain management therapy, which had
the highest comorbidities (CCI >1: 64.2%; P<0.001). A
majority of patients with stage IV disease received palliative
RT (38.5%). The spine (35.4%) was the most commonly
radiated site in the RT group, followed by the liver (18.8%)
(Table 2).

Opverall, palliative RT provided the best OS, while pain
management therapy provided the worst (4.9 vs. 2 m,
P<0.001) (Figure 2). A similar trend was observed for
patients with stage IV disease, where palliative RT provided
the best OS compared to other palliative therapies (P<0.001)
(1able 3). Interestingly, there was no statistically significant
difference in survival between different palliative therapies
for patients with stage III disease between palliative groups
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(P=0.07).

In a multivariate analysis, palliative RT was identified as
a positive predictor of survival (HR 0.65; 95% CI, 0.50-0.83;
P=0.001) (7able 4). Treatment at an academic cancer facility
was also identified as a positive predictor of survival (HR
0.80; 95% CI, 0.70-0.92; P=0.002). Negative predictors
of survival included older age (=65 years) (HR 1.28; 95%
CI, 1.10-1.49; P=0.001), multiple comorbidities (CCI >2;
HR 1.34; 95% CI, 1.12-1.60; P=0.001), elevated AFP level
(HR 1.61; 95% CI, 1.26-2.06; P<0.001), larger tumor
size (=5 cm) (HR 1.57; 95% CI, 1.26-2.06; P<0.001), and
stage 4 disease (HR 1.37; 95% CI, 1.23-2.00; P<0.001).
Pain management therapy was also identified as a negative
predictor of survival (HR 1.54; 95% CI, 1.20-1.96;
P<0.001).

Discussion

The alarming rise in HCC incidence and mortality over
the past few decades in the US and the limited curative
interventions has subsequently led to the investigation
of alternative therapies. Palliative therapies provided
promising outcomes for such patients, varying between
better quality of life, symptom control and a potential
improvement in survival. Recent studies suggest that early
palliative care improves the quality of life and mood in
addition to prolonging survival (18). More specifically,
previous studies have shown benefit with palliative therapies
in the care of patients with unresectable HCC. Davila et
al report a reduction in mortality following the receipt of
TACE or systemic chemotherapy in HCC patients not
eligible to receive definitive management options (19).
Others have shown improved survival provided by palliative
RT for patients with spinal metastasis from HCC (13,20).
Few studies compared these different palliative modalities
to assist in determining the best approaches in the palliative
management of HCC (8). The current study sought to
examine and compare different palliative therapies offered
to patients with HCC by assessing their impact on the OS.
The results suggest that palliative RT provides the best
survival outcomes for patients with HCC; most noticeable
in patients with stage IV disease; followed by palliative
chemotherapy and other ST; whereas pain management
therapy provided the worst survival outcomes (P<0.001).
There is a burgeoning and established literature that
suggest the benefit of palliative RT in providing adequate
control of HCC mass, relieving symptoms, improving
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*, chi-square test. HCC, hepatocellular carcinoma; RT, radiotherapy; ST, systemic therapy; IQR, interquartile range; CCI, Charlson comorbidity index; AFP, alpha-feto

protein.
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Table 2 Radiation location by frequency

Radiation location Frequency Percentage (%)
Spine 293 354
Liver 156 18.9
Hip & pelvis 88 10.6
Unknown 120 14.5

Kaplan-Meier survival estimates

1.00 A
S
>.0.75 A
=
3
© 0.50 |
Q
g
> 0.25
>
(%]
0.00
0 5 10 15 20 25
Analysis time (months) n=949
Surgical palliation Palliative RT
Palliative CT Pain therapy

Combined palliative therapies

Figure 2 Kaplan-Meier curve comparing the median OS by
palliative therapy (Log-rank test; P<0.001). OS, overall survival;
RT, radiotherapy.

the quality of life and extending survival in HCC and
other unresectable malignancies (13,21-24). As it pertains
to quality of life indices, Hawkins and Dawson reported
improvement of symptoms in HCC patients presenting
with lymph node metastases, brain metastases and bone
metastases following the receipt of palliative RT (22).
Similarly, Hayashi et 4/. emphasized the importance of
palliative RT in relieving pain and improving the quality
of life in HCC patients presenting with bone metastasis, a
form which is unique to HCC which causes both bone and
neuropathic pain (13). Other reports show that palliative
RT leads to the reduction of tumor mass effects and
pain from bulky disease, in addition to the cessation of
bleeding and the prevention of tumor rupture (22). When
evaluating survival, recent studies have shown stereotactic
beam radiotherapy (SBRT) to be at least equivalent to
radiofrequency ablation (RFA) and potentially a curative
treatment in early stage HCC (25-27). While there is
currently no phase III data to support SBRT alone, these
findings and the growing body of literature supports
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Table 3 Median survival by stage

31

Palliative therapy Surgery RT Chemotherapy Pain meds Combination P value*
Entire cohort

Median survival (months) 3.2 4.9 4.3 2 2.9 <0.001
Stage 3

Median survival (months) 3.6 7.1 4.4 2.6 3.1 0.07
Stage 4

Median survival (months) 2.5 4.3 3.3 1.4 2.7 <0.001

*, P value for Log-rank test. RT, radiotherapy.

evaluation with further studies to elucidate the optimal
timing, means of administration (external beam radiation
therapy, stereotactic beam RT; etc.), and radiation dose
required to deliver the utmost benefit of palliative RT.
This is important given our findings of significance in the
multivariate analysis as compared to univariate analysis
for radiation therapy. Given that stage adjustment made a
difference it will be key to look at a more robust database or
those with more patient’s to case match, allowing for more
definitive conclusion.

Similar to previous studies, the current study identified
AFP level, tumor size, and comorbidities as predictors of
survival (28,29). In our analysis we have also demonstrated
the impact of treating facility type on survival, where the
treatment at academic cancer centers was identified as a
positive predictor of survival compared to treatment at
community cancer centers. The difference seen might
be explained by the variability in the quality of care and
expertise level between different cancer center categories.
Academic centers cared for significantly more patients
with advanced stage HCC or those who were high risk
for operative intervention. In addition, comprehensive
community cancer centers had worse survival when
compared to academic centers. These findings are similar
to other studies which demonstrate the disparate effect
location of cancer care can have on treatment decision and
outcomes (30). This finding is seen even when considering
therapeutic care for HCC nationally (31-33). Our data then
suggest that we have a disparity across the continuum of
care for HCC in the US. Given the substantial resources
and complexity in management of HCC it is possible that
academic hospitals may be better suited. Further, research
is then needed to determine best practice in the palliative
management of patients with HCC. The results of the
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current study, however, fail to identify insurance status as a
predictor of survival. This finding is important as previous
reports show that insurance status might impact the survival
of patients presenting with HCC (34). This suggests that as
government insurance is expanded through the Affordable
Care Act patients will receive equivalent care to other
cohorts with private insurance. An alternative view point
would suggest that the outcomes of patients in this group
are universally poor.

The current study has several limitations. Similar to
other administrative datasets, the NCDB might contain
inadequately populated information regarding disease
status, HCC etiology and treatment details. For example,
the absence of cirrhosis data in approximately 86% of
patients may skew findings as this population represents
a larger proportion of HCC patients and the assessment
of the impact of palliative care consultation on cirrhotic
versus non-cirrhotic would be useful. Despite this, the
findings suggest an area in need of further study and
open the door for future investigation. Patients’ quality
of life is not recorded in this dataset, which limited the
outcomes examined to OS. While this outcome might
not accurately compare the efficacy of different palliative
modalities, it can represent a good surrogate of the overall
efficacy of different palliative modalities in patients with
late stage disease, where the majority of patients have a
limited life expectancy. The NCDB database does not
make distinction on curability. Some physicians may
consider this an issue however, given the fact that patients
received palliative therapies this suggest that regardless
of stage of disease there was potentially a clinical scenario
which prohibited resection, opening the door for palliative
therapies. Additional bias might have resulted from the
grouping of patients receiving chemotherapy with those

Ann Palliat Med 2017;6(1):26-35
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Table 4 Univariate/multivariate analysis of factors associated with OS among patients receiving palliative therapy

Univariate Multivariate
Variables
HR (95% Cl) P value* HR (95% Cl) P value*

Age (years)

<65 Ref — Ref

>65 1.15(1.01-1.31) 0.032 1.28 (1.10-1.49) 0.001
Gender

Male Ref - Ref

Female 0.90 (0.76-1.06) 0.235 0.90 (0.76-1.07) 0.247
Ethnicity

Caucasian Ref - Ref

African American 0.96 (0.80-1.15) 0.713 1.04 (0.85-1.26) 0.669

Others 0.92 (0.74-1.14) 0.455 0.78 (0.62-0.98) 0.033
Insurance

Not insured Ref - Ref

Private 0.89 (0.66-1.19) 0.438 1.10 (0.81-1.49) 0.513

Government 0.87 (0.65-1.15) 0.333 0.94 (0.70-1.27) 0.708

Unknown 0.77 (0.47-1.26) 0.306 1.02 (0.62-1.68) 0.917
AFP

Normal Ref - Ref

Elevated 1.36 (1.75-1.72) 0.010 1.61 (1.26-2.06) <0.001

Unknown 1.34 (1.05-1.70) 0.017 1.55 (1.20-1.98) 0.001
CCl

0 Ref — Ref

1 1.19 (1.02-1.39) 0.024 1.14 (0.97-1.33) 0.104

>2 1.21 (1.02-1.44) 0.022 1.34 (1.12-1.60) 0.001
Tumor size (cm)

<3 Ref - Ref

>3-5 1.25 (0.94-1.65) 0.118 1.23 (0.91-1.64) 0.164

>5 1.60 (1.28-2.00) <0.001 1.57 (1.23-2.00) <0.001
Stage

Stage 1 Ref - Ref

Stage 2 0.75 (0.55-1.03) 0.085 0.69 (0.49-0.95) 0.026

Stage 3 1.11 (0.85-1.44) 0.426 0.87 (0.66-1.15) 0.349

Stage 4 1.35 (1.06-1.73) 0.014 1.37 (1.07-1.80) 0.013
Table 4 (continued)
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Table 4 (continued)
Univariate Multivariate
Variables
HR (95% Cl) P value HR (95% Cl) P value

Treating facility

Community cancer program Ref - Ref

Academic cancer program 0.78 (0.68-0.88) <0.001 0.80 (0.70-0.92) 0.002
Palliation

Surgical palliation Ref - Ref

RT 0.86 (0.67-1.08) 0.210 0.65 (0.50-0.83) 0.001

ST 0.83 (0.65-1.06) 0.147 0.80 (0.62-1.02) 0.083

Pain management therapy 1.51 (1.19-1.91) 0.001 1.54 (1.20-1.96) <0.001

Combination 1.09 (0.78-1.52) 0.599 0.97 (0.69-1.38) 0.909

*, chi-squared test comparing individual groups to reference group. OS, overall survival; AFP, alpha-feto protein; CCl, Charlson comorbidity
index; RT, radiotherapy; ST, systemic therapy; OR, odds ratio; Cl, confidence interval.

receiving hormonal therapies and other systemic drugs,
which can potentially censor any additional survival benefit
provided by any of the various regimens that are utilized.
Finally, it is important to realize that this analysis was not
able to assess the clinical factors that impacted the receipt
of different palliative therapies. The choice of a certain
palliative therapy might have been a result of the patients’
performance status, where the patients who are able to
withstand aggressive treatments received RT or CT, while
those with worse prognosis and/or vital status received pain
medicine only for palliation. Studies examining these factors
are still warranted in the future.

Conclusions

The current study suggests that palliative RT provides the
best OS amongst all palliative therapies delivered to HCC
patients. Disease stage, tumor size, treating facility, AFP
level, comorbidities, and age are all predictors of survival
which must be considered in the setting of palliation.
Given the previous reports showing the importance of
palliative RT in improving the quality of life, controlling
local disease and extending survival, and based on the
results of this study, palliative RT should be considered
in a multidisciplinary fashion for patients presenting with
stage IV disease. This manuscript establishes a roadmap
for further research to improve the care of the substantial

© Annals of Palliative Medicine. All rights reserved.

apm.amegroups.com

populations of patients who are ineligible for curative
therapies for HCC. Future research is needed to evaluate
the best practice for RT as well as combination therapy in
the provision of care. This would include the evaluation of
quality of life indices and economic analysis in comparison
of the effect of different palliative therapies.
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