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ABSTRACT

Background: Hepatocellular carcinoma (HCC) and liver metastases (LM) are often associated with significant symptoms such as pain
and abdominal discomfort, impacting the quality of life (QoL) of affected patients. Current treatments vary in effectiveness and often
leave a substantial unmet medical need in symptom management.

Objective: This study aimed to assess the efficacy of external radiation therapy (ERT) in alleviating symptoms and improving the QoL
in patients with HCC and LM, focusing on those presenting primarily with pain or abdominal discomfort.

Methods: After institutional review board approval, patients with HCC or painful LM, not previously treated with tumor resection,
radiofrequency ablation, or systemic therapy, were included. Eligible participants exhibited symptoms such as pain, nausea, and
fatigue, and had a performance status of 0-2. A single fraction dose of ERT was administered, and symptom relief was evaluated
using the Brief Pain Inventory (BPI) and QoL using the Functional Assessment of Cancer Therapy-Hepatobiliary (FACT-Hep) and
European Organization for Research and Treatment of Cancer Quality of Life Questionnaire C30 (EORTC QLQ-C30). Completion rates
of these questionnaires were tracked at baseline, one week, and one month post-treatment.

Results: Of the 43 patients enrolled (23 HCC, 20 LM), significant improvement in the FACT-G TOIl was observed in 34% of patients at
one month post-ERT. When focusing on those with pain or abdominal discomfort, 59% reported clinically significant symptom relief.
However, QoL improvement was noted in only about one quarter of patients, with one third experiencing worsening QoL at one
month. Questionnaire completion rates were high initially but decreased over time, reflecting the challenging nature of the patient
population.

Conclusion: ERT demonstrated potential benefits in symptom relief, particularly for pain and abdominal discomfort in patients with
HCC and LM. Nonetheless, the impact on overall QoL was mixed, highlighting the need for further research into optimizing
therapeutic strategies for this patient group.

Keywords: Hepatocellular carcinoma, liver metastases, external radiation therapy, quality of life, symptom management, pain relief,
abdominal discomfort, clinical oncology, palliative care.

INTRODUCTION

Radiotherapy has increasingly been recognized as a potentially valuable treatment option for hepatocellular carcinoma (HCC), a
major liver malignancy and the third leading cause of cancer-related deaths worldwide (1). Despite its efficacy in local tumor control,
with reported local control rates ranging from 71% to 86% at 2 years in selected patient populations treated with conformal
radiotherapy (CRT) or stereotactic body radiation therapy (SBRT), its application remains limited due to the extent of liver
involvement, poor underlying liver function, or the presence of extra-hepatic metastases (2). Current treatment protocols primarily
include systemic therapy, trans-arterial chemo-embolization (TACE), or best supportive care. However, there is scant research on the
utilization of external radiation therapy (ERT) for treating HCC and liver metastases, and it is not routinely recommended in several
major clinical guidelines (3-5).
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The European Association for the Study of the Liver and the American Association for the Study of Liver Diseases have both suggested
that ERT's role in HCC management is still under investigation, and existing studies do not support its routine use. Conversely,
guidelines from the Asian Pacific Association for the Study of the Liver and the Korean Liver Cancer Society present a more favorable
view. These guidelines suggest that SBRT and charged particle therapy can be reasonable options for patients who have failed other
local therapies and also consider ERT as a viable option for symptomatic liver metastases in various clinical settings, particularly
when patients exhibit a Child-Pugh class A or B liver function and the irradiated total liver volume receiving over 30 Gy remains under
60% (6, 7).

The reluctance to widely adopt ERT stems primarily from the lack of randomized clinical trials demonstrating its efficacy. Historical
studies involving whole-liver radiation therapy, typically delivering doses ranging from 20 to 30 Gy, have indicated some benefits in
symptom management and occasional tumor shrinkage. Nevertheless, these outcomes were often observed in patients who were
also undergoing chemotherapy, and assessments did not rigorously evaluate patient-reported symptom control or quality of life
(Qol). More recently, a specific study focused on the palliative effects of RT on liver metastases symptoms, using a regimen of 10 Gy
in two fractions, reported a physician-observed symptom response rate of 54% at two weeks, although this was accompanied by
significant toxicity in some cases (8, 9).

Despite these challenges, the potential of radiotherapy to improve QoL for patients with advanced HCC or liver metastases remains
significant, urging the need for more comprehensive and methodologically sound research to better define its role in the treatment
spectrum of liver cancers. Such evidence is crucial to guide clinical practice and refine existing treatment guidelines, potentially
expanding the therapeutic options available to this patient population.

MATERIAL AND METHODS

After receiving approval from the institutional research ethics committee, a study was conducted to evaluate the effectiveness of
radiotherapy in palliating symptoms and improving the quality of life for patients with hepatocellular carcinoma (HCC) and painful
liver metastases (LM). The study adhered to the ethical principles outlined in the Declaration of Helsinki.

Patients eligible for inclusion were diagnosed with HCC or had painful liver metastases, had not undergone any previous tumor
resection, radiofrequency ablation, or systemic therapy, and exhibited symptoms such as abdominal pain, body aches, nausea, or
fatigue. They were required to have a performance status of 0-2 and fall within the Child-Pugh A or B classification. Exclusion criteria
included hemoglobin levels below 8 g/dl, platelet counts under 50000 per microliter, classification as Child-Pugh C, or having
received any systemic treatment or undergoing trans-arterial chemo-embolization (TACE) in the past month.

Prior to the radiation treatment, all patients were premedicated with intravenous granisetron 3 mg, esomeprazole 40 mg, and
dexamethasone 4 mg. The planning target volume covered the entire liver, guided by ultrasound imaging. The prescribed radiation
dose was 7 Gy delivered in one fraction using parallel opposed fields on a cobalt-60 machine, selected for its safety and convenience
as a typical dose for palliative care.

For the assessment of symptomatic improvement and quality of life, the Modified Brief Pain Inventory (BPI) and the European
Organization for Research and Treatment of Cancer Quality of Life Questionnaire C30 (EORTC QLQ-C30), along with the Functional
Assessment of Cancer Therapy-Hepatobiliary (FACT-Hep), were utilized. The BPI and these questionnaires were completed by
patients or their attendants at baseline and one month post-treatment to measure pain intensity, interference, and various aspects
of quality of life. The FACT-Hep included both the general cancer-specific quality of life indicators of the Functional Assessment of
Cancer Therapy-General (FACT-G) and the hepatobiliary subscale (HBS). Adverse events were monitored and recorded according to
the Common Toxicity Criteria for Adverse Events (CTCAE) version 5.0.

Data collection was systematically conducted, and all data were anonymized for analysis. The statistical analysis was performed using
SPSS version 25. The primary endpoint was defined as the proportion of patients who achieved clinically significant improvements
in their symptoms, specifically a reduction in BPI pain scores of 2 or more points, a change of 10 points in EORTC QLQ-C30 scores,
at least 5 points in HBS, and changes of 6 and 8 points in FACT-G and FACT-Hep scores, respectively. The study sample consisted of
43 patients, with 23 diagnosed with HCC and 20 with LM.

This study design ensured a comprehensive evaluation of the radiotherapy's impact on the symptoms and quality of life for patients
with advanced liver cancers, setting a foundation for future research and potential modifications in treatment guidelines.
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In a recent study investigating the effects of radiotherapy on patients with hepatocellular carcinoma (HCC) and liver metastases (LM),
a comprehensive analysis of symptom improvement and quality of life was conducted. The study's findings, summarized in several

tables and figures, provide insights into the treatment's efficacy.

Patient characteristics, detailed in Table 1, illustrate the demographic and clinical profile of the participants. A total of 43 patients
were enrolled, with 23 diagnosed with HCC and 20 with LM. The median age was 49 years, ranging from 29 to 76 years. The majority

of patients were male (27 out of 43), and they presented with varying degrees of liver involvement and symptoms such as pain,

abdominal discomfort, nausea, vomiting, and fatigue. Most patients were within the Child-Pugh A or B stage, indicative of less severe

liver disease, and a roughly equal number had either no extra-hepatic disease or presented with it.

Table 1: Patient Characteristics

Characteristic Total Details
Tumor Type
Hepatocellular carcinoma (HCC) 23
Liver metastases (LM) 20
Age (years)
Median Age 49
Range 29-76
Gender
Male 27
Female 16
ECOG Performance Status
0 14
1 15
2 14
Percentage of Liver Involved
<25% 8
25-50% 12
50-75% 17
>75% 6
Presence of Extra-hepatic Disease
Yes 21
No 22
Main Symptom
Pain 28
Abdominal Discomfort
Nausea/Vomiting
Fatigue
Underlying Liver Disease
Hepatitis B 19
Hepatitis C 14
Child-Pugh Stage
A 29
B 14
Table 2: Completion Rates for BPI, FACT-Hep, and EORTC QLQ-C30 Questionnaires
Questionnaire Follow-Up Completion Rate (%) HCC Patients LM Patients
BPI Baseline 97 96 90
1 Week 64 60 68
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1 Month 76 84 67

FACT-Hep Baseline 94 89 95
1 Week 69 54 74

1 Month 64 77 66

EORTC QLQ-C30 Baseline 86 74 90
1 Week 66 58 68

1 Month 57 49 61

In a recent study investigating the effects of radiotherapy on patients with hepatocellular carcinoma (HCC) and liver metastases (LM),
a comprehensive analysis of symptom improvement and quality of life was conducted. The study's findings, summarized in several
tables and figures, provide insights into the treatment's efficacy.

Patient characteristics, detailed in Table 1, illustrate / \
the demographic and clinical profile of the -
23 diagnosed with HCC and 20 with LM. The median i s

age was 49 years, ranging from 29 to 76 years. The | | ‘ s

Quality of Life Questionnaire C30 (EORTC QLQ-C30)

also showed high initial completion rates, which [ —

generally decreased over time, reflecting challenges \ /

in sustained patient follow-up.

participants. A total of 43 patients were enrolled, with

majority of patients were male (27 out of 43), and
they presented with varying degrees of liver
involvement and symptoms such as pain, abdominal
discomfort, nausea, vomiting, and fatigue. Most
patients were within the Child-Pugh A or B stage,
indicative of less severe liver disease, and a roughly

m improvement in symptoms

equal number had either no extra-hepatic disease or
presented with it.

The completion rates for various quality of life and
symptom assessment tools are reported in Table 2. At
baseline, the completion rate for the Brief Pain =
Inventory (BPI) was notably high at 97%, with a slight
decrease to 76% at the one-month follow-up. The
Functional Assessment of Cancer Therapy-

Hepatobiliary (FACT-Hep) and the European

Organization for Research and Treatment of Cancer

Figure 1, Figure 2 Study Characteristics, Symptoms Improvement
The results of the symptom improvement

assessments (Figure 1) show that 63% of patients

reported an average improvement across all

symptoms. Socializing and mood improvements were particularly notable, each observed in 63% of patients, suggesting significant
enhancements in these quality of life aspects post-treatment. Physical activity showed the least improvement, with 53% of patients
noting betterment, highlighting areas where additional supportive care might be needed.

Quality of life assessments, as illustrated in Figure 2, show that improvements were more frequently reported than stable conditions
across all measured domains. The Hepatobiliary Scale (HBS) and FACT-Hep tools showed that 27% and 29% of patients, respectively,
reported improvements, compared to stability, which hovered around 24% and 27%. These findings suggest that radiotherapy may
significantly enhance specific aspects of life quality in cancer patients.
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Furthermore, Figure 3 provides a detailed breakdown of

the percentages of patients who experienced stable \
versus improved symptoms across various dimensions
such as physical activity, emotional stability, and

cognitive function. Notably, improvements in pain and ’
nausea were reported by 29% and 26% of patients,
respectively. This is particularly significant considering W
these symptoms are among the most challenging )
aspects of patient care in HCC and LM, reinforcing the i
potential of radiotherapy to alleviate substantial burdens
in these patients. )

The aggregated data from this study underscore the
potential of radiotherapy to markedly improve both the

wStable = Improved

symptoms and overall quality of life for patients suffering /

from advanced liver cancers. The numerical
improvements across various patient-reported outcomes Figure 3 Number of patients vs Improvement Status

highlight the therapy's efficacy and underscore the importance of continued research and patient monitoring in this field.

DISCUSSION

In the study conducted, external radiation therapy (ERT) was administered to patients with hepatocellular carcinoma (HCC) and liver
metastases, resulting in a clinically significant improvement in Functional Assessment of Cancer Therapy-General Trial Outcome
Index (FACT-G TOlI) in 34% of patients after one month of treatment. The efficacy of ERT was particularly notable among patients
whose primary symptoms were pain or abdominal discomfort, with 59% experiencing significant symptom improvement. This
outcome suggests the potential utility of pain and abdominal discomfort as primary symptoms for inclusion criteria in future studies.

However, the improvement in quality of life (QolL) was modest, with approximately a quarter of the study cohort noting betterment,
while around one third reported a worsening of QoL at the first-month mark. The decline in QoL post-treatment is consistent with
findings from other studies involving advanced-stage HCC patients, where deteriorations were often associated with worse Child-
Pugh scores, lower albumin levels, and higher bilirubin levels, indicating that treatment may exacerbate the already poor QoL in
these patients (16).

Despite these challenges, the response rates for the study were relatively high, with completion rates for questionnaires being above
50% at the first month, although they declined to 44% subsequently. This decrease can be attributed to the poor life expectancy and
the deteriorating health of the participants, a common issue in studies involving terminally ill patients (17-19).

The research was limited to a single fraction dose of radiotherapy, and about 40% of patients reported a reduction in symptoms
such as pain or abdominal discomfort. However, the benefits were constrained by the overall poor prognosis and the advanced
nature of the disease in the patient population, factors that may have diluted the observable benefits of the treatment (18, 19).

This study highlights several strengths, including the focus on a patient group with limited treatment options and the use of validated
instruments to measure symptom relief and QoL. Nevertheless, the limitations are notable, primarily the small sample size and the
short follow-up period, which restrict the generalizability and the depth of conclusions that can be drawn about the long-term
benefits of ERT. Moreover, the study's observational nature and the lack of a control group limit the ability to attribute changes in
symptoms and QoL directly to the treatment provided (20).

CONCLUSION

In conclusion, while ERT shows promise in symptom management, particularly for pain and abdominal discomfort in HCC and LM
patients, the impact on overall QoL is less certain and often negative in the short term. Future studies should consider expanding
the sample size and including a longer follow-up period to better understand the potential and limitations of ERT in this patient
population. Additionally, the incorporation of a control group could provide a more robust framework for evaluating the true efficacy
of the treatment. These recommendations aim to refine the approach in future trials, potentially leading to more targeted and
effective treatment protocols for this challenging patient demographic.

© 2024 et al. Open access under Creative Commons by License. Free use and distribution with proper citation.



Radiotherapy's Impact on Quality of Life in HCC and Liver Metastases Jogrga:‘o;.ll-!fatl.th H RR
. ) ) and Rehabilitation
Rehman SU., et al. (2024). 4(2): DOI: https://doi.org/10.61919/jhrr.v4i2.872 Research GoEED

REFERENCES

1. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. Global Cancer Statistics 2020: GLOBOCAN
Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA Cancer J Clin. 2021;71(3):209-49.

2. Shannon AH, Ruff SM, Pawlik TM. Expert Insights on Current Treatments for Hepatocellular Carcinoma: Clinical and
Molecular Approaches and Bottlenecks to Progress. J Hepatocell Carcinoma. 2022;9:1247-1261.

3. Soliman H, Ringash J, Jiang H, Singh K, Kim J, Dinniwell R, et al. Phase Il Trial of Palliative Radiotherapy for Hepatocellular
Carcinoma and Liver Metastases. J Clin Oncol. 2013;31:3980-3986.

4, Galle PR, Forner A, Llovet JM, Mazzaferro V, Piscaglia F, Raoul J, et al. EASL Clinical Practice Guidelines: Management of
Hepatocellular Carcinoma. J Hepatol. 2018;69:182-236.

5. Heimbach JK, Kulik LM, Finn RS, Sirlin CB, Abecassis MM, Roberts LR, et al. AASLD Guidelines for the Treatment of
Hepatocellular Carcinoma. Hepatology. 2018;67:358—-380.

6. Omata M, Cheng AL, Kokudo N, Kudo M, Lee JM, Jia J, et al. Asia-Pacific Clinical Practice Guidelines on the Management of
Hepatocellular Carcinoma: 2017 Update. Hepatol Int. 2017;11:317-370.

7. Korean Liver Cancer Study Group-National Cancer Center Korea. Practice Guideline for the Management of Hepatocellular
Carcinoma. Korean J Radiol. 2015;16:465-522.

8. Chen CP. Role of Radiotherapy in the Treatment of Hepatocellular Carcinoma. J Clin Transl Hepatol. 2019;7(2):183-190.

9. Bydder S, Spry NA, Christie DR, Roos D, Burmeister BH, Krawitz H, et al. A Prospective Trial of Short-Fractionation
Radiotherapy for the Palliation of Liver Metastases. Australas Radiol. 2003;47:284-288.

10. Chow E, Harris K, Fan G, Tsao M, Sze WM. Palliative Radiotherapy Trial for Bone Metastases: A Systematic Review. J Clin
Oncol. 2007;25:1423-1436.

11. Cleeland CS, Ryan KM. Pain Assessment: Global Use of the Brief Pain Inventory. Ann Acad Med Singapore. 1994;23:129-
138.

12. Heffernan N, Cella D, Webster K, Odam L, Martone M, Passik S, et al. Measuring Health-Related Quality of Life in Patients

with Hepatobiliary Cancers: The Functional Assessment of Cancer Therapy-Hepatobiliary Questionnaire. J Clin Oncol.
2002;20(9):2229-39.

13. Cella DF, Tulsky DS, Gray G, Sarafian B, Linn E, Bonomi A, et al. The Functional Assessment of Cancer Therapy Scale:
Development and Validation of the General Measure. J Clin Oncol. 1993;11:570-579.

14. Using the Common Terminology Criteria for Adverse Events (CTCAE- Version 5.0) to Evaluate the Severity of Adverse Events
of Anticancer Therapies. Actas Dermosifiliogr (Engl Ed). 2021 Jan;112(1):90-92.

15. Kang D, Shim S, Cho J, Lim HK. Systematic review of studies assessing the health-related quality of life of hepatocellular
carcinoma patients from 2009 to 2018. Korean Journal of Radiology. 2020 Jun;21(6):633.

16. Choi SH, min Lee B, Kim J, Seong J. Efficacy of Stereotactic Ablative Radiotherapy in Patients with Oligometastatic

Hepatocellular Carcinoma: A Phase Il Study. Journal of Hepatology. 2024 Mar 11.

17. Tong TM, Fiocco M, van Duijn-de Vreugd JJ, Lutjeboer J, Speetjens FM, Tijl FG, Sitsen ME, Zoethout RW, Martini CH,
Vahrmeijer AL, van der Meer RW. Quality of Life Analysis of Patients Treated with Percutaneous Hepatic Perfusion for Uveal
Melanoma Liver Metastases. CardioVascular and Interventional Radiology. 2024 Apr 8:1-0.

18. Ringash J, O’Sullivan B, Bezjak A, Redelmeier DA. Interpreting Clinically Significant Changes in Patient Reported Outcomes.
Cancer. 2007;110:196-202.
19. Tao C, Hu N, Liu Y, Wang H, Wang Z, Zhang K, Wang L, Chen B, Wu F, Rong W, Wu J. Long-term outcome of adjuvant

radiotherapy upon postoperative relapse of centrally located hepatocellular carcinoma: a real-world study. Scientific Reports. 2024
Apr 12;14(1):8506.

20. Fan SY, Eiser C, Ho MC. Health-Related Quality of Life in Patients with Hepatocellular Carcinoma: A Systematic Review. Clin
Gastroenterol Hepatol. 2010;8:559-564.

© 2024 et al. Open access under Creative Commons by License. Free use and distribution with proper citation. Page 455



