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Purpose: Health-related quality of life (HRQoL) is a significant prognostic factor for overall
survival in hepatocellular carcinoma (HCC) patients, and this is independent of stage and
liver function. Inflammation plays a significant role in HCC development and progression.
It was hypothesized that the inflammatory status of HCC patients may affect their HRQoL.
The relationship between HRQoL and inflammatory status was explored using indicators
IL-8 level and modified inflammation-based index (mIBI, based on IL-8, C-reactive protein,
and albumin).

Methods: From 2007-2011, HCC patients were enrolled prospectively. Baseline HRQoL
assessment utilized the European Organization for Research and Treatment of Cancer (EORTC)
QLQ-C30 and QLQ-HCCIS; clinical and laboratory data were collected at diagnosis. Two
summary indices, C30 and HCC18 index-scores, were calculated. Correlation analyses were
performed between HRQoL and inflammatory markers.

Results: In the 445 patients studied, significant correlations were found between IL-8 levels
and EORTC QLQ-C30, QLQ-HCC18, C30, and HCC18 index-scores. The strongest correlated
factors were those reflective of constitutional symptoms, namely QLQ-C30 “appetite loss”
(with Pearson’s correlation coefficient, =0.322, P<0.0001); QLQ-C30 “fatigue” (»=0.311,
P<0.0001); QLQ-C30 “role functioning” (r=—0.305, P<0.0001); QLQ-HCCI18 “nutrition”
(=0.317, P<0.0001); and QLQ-HCC18 “fatigue” (=0.306, P<0.0001). In addition, moderate
but significant correlations were also observed with HCC18 index score (#=0.321, P<0.0001),
and C30 index score (r=0.306, P<0.0001). HRQoL factors were also significantly correlated
with mIBI.

Conclusion: Baseline HRQoL using the conventional assessments of EORTC QLQ-C30 and
QLQ-HCCI18, as well as C30 and HCC18 index-scores, significantly correlated with inflamma-
tory indicators (IL-8 level and mIBI) in HCC patients. Among the strongest correlations were
those between IL-8 level and the two index-scores, as well as HRQoL aspects that represent
constitutional symptoms. When paralleled with molecular findings, traditional HRQoL assess-
ment in HCC has gained a new level of understanding: pattern recognition within an HRQoL
instrument could potentially identify patients with more severe inflammatory state.
Keywords: cytokine interleukin 8, index score, EORTC QLQ-C30, EORTC QLQ-HCC18,
liver cancer, modified inflammation-based index

Introduction

Hepatocellular carcinoma (HCC) is an aggressive cancer, which carries a high mor-
bidity and mortality. It is the fifth commonest cancer and the second leading cause
of cancer death in the world.! In early days, when HCC treatment was limited, the
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prognosis of HCC patients was poor, with median survival
of 2—4 months, albeit with a wide survival range from
0.1-65 months.> Various factors have been reported to be
of prognostic significance for HCC. Of these, two emerging
factors are health-related quality of life (HRQoL)*'® and
inflammatory markers."!

Inflammation plays a significant role in HCC develop-
ment and progression.!? In HCC, an immunosuppressive
environment has been demonstrated.'? Tumor-promoting
inflammatory cells, including myeloid-derived suppressive
cells (MDSC) and regulatory T cells, and tumor-promoting
microenvironment have been reported to foster cancer cells
immune evasion, proliferation, invasiveness, and angiogen-
esis.!® Predominant Th2-like cytokines (IL-4, IL-8, IL-10,
and IL-5) compared to Thl-like cytokines (IL-1o, IL-1,
IL-2, tumor necrosis factor o) in the tumor microenviron-
ment was associated with a more aggressive form of HCC."
HCC patients with higher MDSC counts were found to have
higher serum IL-10, IL-13, and vascular endothelial growth
factor levels. These patients have been reported to have more
advanced stage HCC, poorer liver functional reserve, and
shorter overall survival (OS)."* On the contrary, HCC patients
with an inflammatory microenvironment with the presence of
immune cells infiltration and an expression of innate immune
response genes within their resected tumors were shown to
have more favorable prognosis with longer survival than those
without such an inflammatory microenvironment. ¢

It is unknown if tumor-promoting or tumor-inhibitory
inflammatory responses would result in systemic manifesta-
tion along with elevation in inflammatory markers including
serum cytokine levels, thereby affecting patients’ constitu-
tional symptoms. For instance, a higher serum IL-6 level has
been associated with shorter survival in one study;'” however,
another study has reported conflicting results.'® On the other
hand, higher serum levels of IL-8, IL-35, fibroblast growth
factor 2, growth-regulated oncogene, interferon gamma-
induced protein 10, vascular endothelial growth factor, as well
as lower serum levels of interferon alpha-2 have also been
reported to be associated with shorter relapse-free and OS
in HCC patients.'** Various studies have explored the prog-
nostic significance of a panel of cytokines in HCC patients,
one of these studies was from our group, who evaluated 42
cytokines. IL-8 has been consistently found to be the only
significant prognostic cytokine for survival 2!~

HRQoL is a multifaceted and complex assessment of
human life with special attention paid to healthcare-related
issues. Earlier reports, as well as more recent studies, have

shown HRQoL to be a prognostic factor for patients with
early as well as advanced stage HCC.*® The incorporation
of HRQoL data into existing staging systems has been sug-
gested to further enhance their prognostication powers.”$2
In our recently reported cohort, the prognostic significance
of baseline HRQoL at HCC presentation was independent
of clinical variables including the stage of HCC, liver func-
tion, and patient’s demographic data.” The HRQoL factors
that were analyzed included a general HRQoL instrument
for cancer patients, the European Organization for Research
and Treatment of Cancer (EORTC) QLQ-C30, as well as
HCC-specific HRQoL instrument, QLQ-HCC18. Apart
from conventional assessment using these instruments, our
proposed C30 index score and HCC18 index score, which
were, respectively, summative scores of all the domains and
items of QLQ-C30 and QLQ-HCC18, were also found to
be significant prognosticators.’ These index scores have the
advantage of transforming complex HRQoL data into simpler
tools that are applicable to routine daily clinical practice.

A few recent reports have suggested that correlations exist
between HRQoL and cytokine levels in patients with advanced
malignancies.” % Although the reason for such a correlation
has not yet been elucidated, cancer-induced cytokine release
as a result of inflammatory response has been implicated in
cachexia.®® Alongside functional impairment, cachexia is
associated with a variety of symptoms including malaise,
anorexia, and weight loss. We hypothesized that HRQoL
impairment in HCC patients may be correlated with their
status of inflammation. In this study among HCC patients, the
objectives were to determine the correlations between HRQoL
and inflammatory status of individual patients. The latter was
determined by IL-8 level and the modified inflammation-
based index (mIBI), which have recently been identified to
be prognostic markers in patients with HCC.*

Methods

Patients
From January 2007 to December 2011, newly diagnosed
HCC patients were invited to the study.

Patients were eligible for the study if they had newly
diagnosed HCC (based either on histology, typical findings
from radiological and biochemical tests, or typical imaging
findings in two radiological modalities), had not received any
treatment for HCC, and were able to read and comprehend
Chinese. Patients were excluded from the study if they had
a history of other malignancies, encephalopathy, or cogni-
tive impairment.
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HRQolL assessment

Individual patients completed HRQoL assessment at study
entry using self-administered EORTC QLQ-C30* and
QLQ-HCC18* questionnaires (Chinese versions). C30 and
HCC18 index-scores were calculated as previously published.’
Detailed descriptions of these assessments are listed in Table 1.

Inflammatory markers, clinical factors,

and follow-up

Baseline blood taken was used to assess the serum levels of IL-8,
C-reactive protein (CRP), and albumin. mIBI is an inflamma-
tion-based score derived from IL-8, CRP, and albumin levels.
To calculate mIBI, a score is assigned according to the level of
log,, IL-8 (0 for <1.8; 1 for 21.8), CRP (0 for <10 mg/dL; 1
for 210 mg/dL), and albumin (0 for =35 g/L; 1 for <35 g/L),
respectively. mIBI score is the summation of these three scores.
The cut-off of log,, IL-8 at 1.8 was determined by a receiver
operator characteristic curve in the prognostic analysis, which
has been reported previously.?® Demographic and clinical data
were collected. Patients were followed up until death.

Statistical analyses

Patient characteristics were assessed by standard descriptive
analyses. Correlation between continuous variable (log IL-8
level) and continuous HRQoL factors was analyzed using
Pearson’s correlation analysis. Patients were dichotomized
into mIBI scores of 2-3 vs 0-1 and into log IL8 of >1.8
vs <1.8 for correlative analyses. Correlations between the

Table | HRQolL instruments used in the study.

dichotomized variables and continuous HRQoL factors were
analyzed by Student’s #-test and/or logistic regressions. The
statistical analyses were performed using statistical software
(SAS version 9.3; SAS Institute, Cary, NC). A P-value of
<0.05 was regarded as statistically significant.

Ethics approval and informed
consents

This study was approved by the regional ethics committee
(Joint Clinical Research Ethics Committee of the Chinese
University of Hong Kong and New Territories East Cluster of
Hospital Authority). Written informed consent was obtained
from all study patients.

Results

Patient characteristics

Four hundred and forty-five patients had complete HRQoL
data and information on their inflammatory indicators. Tables 2
and 3 show the patients’ baseline clinical characteristics,
inflammatory indicators, and HRQoL. The median age at
diagnosis was 60 years. The majority of patients (94%) had an
Eastern Cooperative Oncology Group (ECOG) performance
status of 0 or 1. Fifty-eight percent had cirrhosis, 81% had
hepatitis B, while 6% had hepatitis C infection. Fourteen
percent belonged to Barcelona Clinic Liver Cancer (BCLC)
stage A, 24% stage B, 56% stage C, and 5% stage D. With
regards to first-line treatment, 51 patients (12%) had surgery,
28 (6%) had local ablative therapy, 110 (25%) had trans-arterial

EORTC EORTC QLQ-C30 is a general cancer instrument containing multiple items, measured in multiple-point Likert scales,

QLQ-C30 that reflects the multidimensionality of the HRQoL construct. It includes five functional domains (physical, role, cognitive,
emotional, and social), three symptom domains (fatigue, pain, and nausea and vomiting), and a global health and HRQoL
domain. Six single items assess common symptoms in cancer patients (dyspnea, appetite loss, sleep disturbance, constipation,
diarrhea), and financial problems. All scales and domains are transformed to scores ranging from 0—100. A lower score for
a functional or global HRQolL scale reflects a poorer functioning level or global QoL, while a lower score for a symptom/
problem scale reflects less symptoms/problem (better HRQoL).

EORTC QLQ- EORTC QLQ-HCCI8 includes 18 multiple item scales organized into six domains (fatigue, body image, jaundice, nutrition,

HCCI8 pain, and fever) and two items (abdominal swelling and sex life). All scales are grouped and transformed to score ranging from
0-100. A lower score represents a less severe symptom/problem (better HRQoL). EORTC QLQ-HCCI8 is used together
with EORTC QLQ-C30.

C30 index > [(100-physical functioning), (100-role functioning), (100-emotional functioning), (100-cognitive functioning), (100-social

score functioning), (100-global Qol), scores of fatigue, nausea and vomiting, pain, dyspnoea, insomnia, appetite loss, constipation,
diarrhea, financial difficulty] + 15
Range of C30 index score: 0—100; a lower score represents a less severe symptom/problem.

HCCI8 index > (scores of fatigue, body image, jaundice, nutrition, pain, fever, sex life, abdominal distension) + 8

score Range of HCCI18 index score: 0—100; a lower score represents a less severe symptom/problem.

Abbreviations: EORTC, European Organization for Research and Treatment of Cancer; HCC, Hepatocellular carcinoma; HRQolL, health-related quality of life.
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Table 2 Baseline clinical and laboratory characteristics of HCC

Table 2 (Continued)

patients. .
Factors No. (%) Median (range)
Factors No. (%) Median (range) Modified inflammation-based index
Age (years) 445 60 (18-88) 0 109 (24.5)
Gender | 127 (28.5)

Male 395 (88.8) 2 123 (27.6)

Female 50 (11.2) 3 86 (19.3)

ECOG performance status C-reactive protein (mg/L) 11.13 (0.05-17.62)

0 137 (30.8) <10 199 (44.7)

[ 283 (63.6) >10 246 (55.3)

2 18 (4.0) First-line treatment

3 7 (1.6) Surgical intervention 51 (11.5)

Baseline biochemistry Percutaneous RFA/ethanol 28 (6.3)

Bilirubilin (umol/L, range) 19 (3-548) injection

Albumin (g/L) 37 (8-53) LEM/TACE/TAE 110 (24.7)

ALT (iu/L) 57 (12-564) Systemic therapy 85 (19.1)

Prothrombin time (s) 12.3 (8.9-32.9) Best supportive care 171 (38.4)

AFP (ng/mL) 239 (1-3,637,000) Abbreviations: AFP, a-fetoprotein; AJCC, American Joint Committee on Cancer;
HEPatitiS B, % 361 (8'-') ALT, alanine transaminase; BCLC, Barcelona clinic liver cancer; CLIP, the Cancer
Hepatitis C, % 29 (6.5) of the Liver lItalian Program; CUPI, the Chinese University Prognostic Index;
Cirrhosis. % 260 (58.4) ECOG, Eastern Cooperative Oncology Group; HCC, hepatocellular carcinoma;

- . - LEM, transarterial lipiodol-ethanol mixture; RFA, radiofrequency ablation; TACE,
Ascites L1 (24.9) transarterial chemoembolization; TAE, transarterial embolization.
Vascular Involvement 144 (32.4)
Tumor number (Single : Multiple) | 165 : 280
Child-Pugh Class
A 303 (68.1) therapy, 85 (19%) had systemic therapy, and 171 (38%) had
B 125 (28.1) best supportive care alone. The mean C30 index score was 30.4
17 (3. .
AJEC o 38) (£19.5), and the mean HCC18 index score was 25.1 (£17.1).
| 17 (3.8) The median follow-up duration was 30.5 (95% CI=27.5-33.7)

I 112 (23.1) months. The median OS was 8.9 (95% CI=7.3-10.4) months.

I 57 (12.9)

v 259 (58.2 .

o 82 Correlation between HRQoL and IL-8
uda stage

| 203 (45.6) level

::I 222;‘;5'4) The mean IL-8 level was 128.4 (£171.7) pg/ml, and the
CUPI 09 mean log IL-8 value was 1.84 (3£0.51) pg/ml. HRQoL was

Low risk 224 (50.3) significantly correlated with log IL-8 level (see Table 4). Log

Medium risk 164 (36.9) IL-8 had positive and significant correlations with C30 index
CLTPIgh risk 57 (128) score, HCC18 index score, QLQ-C30 “fatigue”, “nausea and

score

0 57 (12.8) vomiting”, “pain”, “dyspnea”, “insomnia”, “appetite loss”,

I 86 (19.3) “diarrhea”, and “financial difficulty”, QLQ-HCC18 “fatigue”,

2 105 (23.6) “body image”, “jaundice”, “nutrition”, “pain”, “sex life”, and

i zi ETLZ “abdominal swelling” (P<0.05). Log IL-8 had a negative and

5 34 (7.6) significant correlation with QLQ-C30 “physical functioning”,

6 3(0.7) “role functioning”, “emotional functioning”, “social function-
BC:C stage et (lad ing”, and “global QoL”. That is, a higher log IL-8 level was

B |07( (2‘4 z)) correlated with worse HRQoL. The strongest correlations

c 251 (56.4) were detected with HCC18 index score, where the Pearson’s

D 23 (5.2) correlation coefficient was =0.321 (P<0.0001); the corre-
:_L'S |(|I_Dgg/ mi) 7483 gg} ! 27202;’) sponding result for C30 index score was 0.306 (P<0.0001); for

og IL- . 313, .
<18 207 (46.5) QLQ-C30 “appetite loss”, =0.322 (P<0.0001); for QLQ-C30
>1.8 238 (53.5) “fatigue”, 7=0.311 (P<0.0001); for QLQ-C30 “role function-
(Continued)  ing”, =—0.305 (P<0.0001); for QLQ-HCCI8 “nutrition”,
2722 submit your manuscript Cancer Management and Research 2019:11
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Table 3 Health-related QoL characteristics of the 455 HCC patients based on EORTC QLQ-C30 and EORTC QLQ-HCCI8

assessment

QoL variable | Mean +SD Median | Min. | Max.

EORTC QLQ-C30
Physical functioning 72.28 23.96 80.00 0.00 100.00
Role functioning 75.06 32.18 100.00 0.00 100.00
Emotional functioning 70.45 25.52 75.00 0.00 100.00
Social functioning 77.08 24.59 83.33 0.00 100.00
Cognitive function 68.58 30.28 66.67 0.00 100.00
Global QoL 52.53 26.38 50.00 0.00 100.00
Fatigue 42.56 29.81 33.33 0.00 100.00
Nausea/vomiting 11.01 21.28 0.00 0.00 100.00
Pain 32.10 31.55 33.33 0.00 100.00
Dyspnoea 29.74 31.27 33.33 0.00 100.00
Insomnia 40.90 35.87 33.33 0.00 100.00
Appetite loss 31.84 35.62 33.33 0.00 100.00
Constipation 16.63 26.72 0.00 0.00 100.00
Diarrhea 16.10 26.52 0.00 0.00 100.00
Financial difficulties 51.16 37.26 66.67 0.00 100.00
C30 index score 30.40 19.45 26.52 0.00 90.37

EORTC QLQ-HCCI8
Fatigue 34.77 25.79 33.33 0.00 100.00
Body image 25.24 22.78 16.67 0.00 100.00
Jaundice 23.48 22.23 16.67 0.00 100.00
Nutrition 26.88 21.40 20.00 0.00 100.00
Pain 23.26 24.44 16.67 0.00 100.00
Fever 6.37 14.48 0.00 0.00 100.00
Sex life 2831 34.40 0.00 0.00 100.00
Abdominal swelling 32.66 35.12 3333 0.00 100.00
HCCI18 index score 25.12 17.08 21.94 0.00 87.50

Abbreviations: EORTC, European Organization for Research and Treatment of Cancer; HCC, hepatocellular carcinoma; QolL, quality of life.

r=0.317 (P<0.0001); and for QLQ-HCC18 “fatigue”, 7=0.306
(P<0.0001). Scatter plots for C30 and HCC18 index scores
against log IL-8 are shown in Figures 1 and 2, respectively.
Additional analyses were conducted using logistic regression,

and findings of univariate and multivariate analyses support
the above findings (see Tables S1 and S2).

Correlation between HRQoL and mIBI

HRQoL domains/items were significantly correlated with
mIBI (see Table 5). Two hundred and nine patients (47%) had
mIBI 2-3. Compared to patients with mIBI 0—1, those with
mIBI 2-3 had significantly worse mean C30 index score and
HCCI18 index score (Student’s ¢-test P<0.0001). mIBI 23
was also significantly associated with HRQoL domain/item

LLINT3

scores in QLQ-C30 “physical functioning”, “role function-

CEINT3

ing”,
and vomiting”,

CEINT3

social functioning”, “global QoL”, “fatigue”, “nausea

ER T3 LRI

pain”, “dyspnea”, “insomnia”, “appetite

loss”, “diarrhea”, and “financial difficulty” (Student’s #-test

P<0.001). Finally, on analysis with QLQ-HCC18, mIBI
was significantly associated with “fatigue”, “body image”,

LR N3

“nutrition”,

CEINNT3

pain”, “fever”, “sex life”, and “abdominal
swelling” (Student’s #-test P<0.03). In summary, patients
with higher mIBI score (ie, higher inflammatory status) had
worse HRQoL. Additional analyses were conducted using
logistic regression, and findings of univariate and multivariate

analyses support the above findings (see Tables S3 and S4).

Discussion

In the present study, the correlations of HRQoL with inflam-
matory markers were investigated. C30 and HCC18 index
scores, as well as the majority of the domains and items in
the EORTC QLQ-C30 and QLQ-HCC18, were significantly
correlated with IL-8 level and mIBI. These suggest the
potential associations between HRQoL and inflammation,
and since IL-8 and mIBI have both been previously shown
to be prognosticators, it may help explain previous reports
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Table 4 Pearson’s correlation analyses between log IL-8 and
HRQol variables.

QoL variable Pearson’s r P-value

EORTC QLQ-C30
C30 Physical functioning -0.275 <0.0001
C30 Role functioning —0.305 <0.0001
C30 Emotional functioning —-0.096 0.043
C30 Cognitive functioning —0.069 0.1441
C30 Social functioning -0.244 <0.0001
C30 Global QoL —0.25 <0.0001
C30 Fatigue 0311 <0.0001
C30 Nausea/vomiting 0.194 <0.0001
C30 Pain 0.217 <0.0001
C30 Dyspnoea 0.177 0.0002
C30 Insomnia 0.165 0.0005
C30 Appetite loss 0.322 <0.0001
C30 Constipation 0.024 0.6186
C30 Diarrhea 0.116 0.0146
C30 Financial difficulty 0.208 <0.0001
C30 index-score 0.306 <0.0001

EORTC QLQ-HCCI8
HCCI8 Fatigue 0.306 <0.0001
HCCI8 Body image 0.267 <0.0001
HCCI8 Jaundice 0.13 0.006
HCCI8 Nutrition 0317 <0.0001
HCCI8 Pain 0.164 0.0005
HCCI8 Fever 0.089 0.0619
HCCI8 Sex life 0.138 0.0034
HCC18 Abdominal swelling 0.29 <0.0001
HCCI8 index-score 0.321 <0.0001

Abbreviations: EORTC, European Organization for Research and Treatment of
Cancer; HCC, hepatocellular carcinoma; HRQolL, health-related quality of life; QoL,
quality of life.

in which HRQoL was found to be a significant prognostic
factor for survival in HCC patients that was independent of
stage and liver function.®

C30 and HCC18 index scores were the strongest prog-
nostic HRQoL factors for OS in HCC patients in a previous
study;’ the underlying reason has been suggested to be due to
their representativeness of all factors within their respective
HRQoL instruments.’ In the current analysis, the perfor-
mance of these two index scores remained better than the
majority of individual HRQoL factors. This further supports
the representative power of these two index scores. As men-
tioned previously, the simplicity of a single index score, in
contrast to a large collection of scores in an HRQoL instru-
ment, enables convenient utilization of complex HRQoL
data for routine clinical use. Since QoL index scores have a
significant correlation with IL-8 level and mIBI, we tenta-
tively suggest that the inflammatory status of an individual
patient may affect his/her HRQoL.
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Figure | Scatter plot of C30 index scores against log IL-8 levels of the 455 HCC
patients.
Abbreviation: HCC, hepatocellular carcinoma.
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Figure 2 Scatter plot of HCCI8 index scores against log IL-8 levels of the 455
HCC patients.
Abbreviation: HCC, hepatocellular carcinoma.

Although the majority of factors in QLQ-C30 and QLQ-
HCCI18 have significant correlations with IL-8 level, it is
noteworthy that quite a number of these correlations, which
were mainly liver-disease related, were only modest. Among
the strongest correlations with IL-8 were QLQ-C30 fatigue,
QLQ-HCCI18 fatigue, QLQ-C30 appetite loss, QLQ-HCC18
nutrition, and QLQ-C30 role functioning. These factors
reflect constitutional symptoms, eg, malaise, anorexia, weight
loss, and cachexia. Inflammatory response, as represented by
IL-8 level, could potentially cause constitutional symptoms,
thereby resulting in QoL impairment that was captured by
the present study. In other words, the inflammatory status
of HCC patients was associated with a specific pattern of
HRQoL impairment, predominantly involving adverse effects
on constitutional symptoms but not on factors associated
with liver disease-related symptoms. When paralleled with
molecular findings, traditional HRQoL assessment has gained
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Table 5 Student’s t-test for HRQoL scores according to miBI
scores 0—| vs 2-3.

QoL variable | mIBIO-1 | mIBI2-3 |P-value

EORTC QLQ-C30
C30 Physical functioning 80.0 (19.8) | 63.6 (25.3) | <0.0001
C30 Role functioning 85.3 (25.1) | 63.5(35.3) | <0.0001
C30 Emotional functioning | 71.8 (23.5) | 68.9 (27.6) | 0.2329
C30 Cognitive functioning | 79.1 (23.7) | 74.8 (25.4) | 0.0658
C30 Social functioning 76.2 (26.2) | 60.0 (32.2) | <0.0001
C30 Global QoL 589 (23.9) | 453 (27.2) | <0.0001
C30 Fatigue 334 (27.4) | 529 (29.1) | <0.0001
C30 Nausea/vomiting 6.1 (14.1) 16.6 (26.1) | <0.0001
C30 Pain 24.7 (28.5) | 40.4 (32.8) | <0.0001
C30 Dyspnoea 24.6 (28.7) | 35.6 (33.1) | 0.0002
C30 Insomnia 357 (340) | 46.7 (37.1) | 0.0012
C30 Appetite loss 212 (30.3) | 43.9 (37.4) | <0.0001
C30 Constipation 16.0 (26.7) | 17.4 (268) | 0.5753
C30 Diarrhea 13.0 (23.2) 19.6 (29.5) | 0.0094
C30 Financial difficulty 44.5 (36.3) | 58.7 (37.0) | <0.0001
C30 Index-score 24.5 (16.5) | 37.0 (20.4) | <0.0001

EORTC QLQ-HCCI8
HCC8 Fatigue 27.1 22.1) | 43.4(26.9) | <0.0001
HCCI8 Body image 18.7 (20.2) | 32.6 (23.3) | <0.0001
HCCI8 Jaundice 21.8(202) | 25.4 (242) | 0.0840
HCC18 Nutrition 20.6 (18.0) | 34.0 (22.7) | <0.0001
HCCI8 Pain 193 (21.9) |27.8(26.3) |0.0003
HCCI8 Fever 46(129) |83(159) |0.0065
HCCI8 Sex life 24.7 (31.5) | 32.4(37.1) |0.0202
HCC18 swelling 220 (29.7) | 447 (36.9) | <0.0001
HCCI8 Index-score 19.8 (14.6) | 31.1(17.7) |<0.0001

Notes: Data are presented as mean (SD).

Abbreviations: EORTC, European Organization for Research and Treatment of
Cancer; HCC, hepatocellular carcinoma; HRQolL, health-related quality of life; mIBI,
modified inflammation-based index; QoL, quality of life.

a new level of understanding: pattern recognition within an
HRQoL instrument could identify patients with more severe
inflammatory state. From another perspective, since mea-
surement of cytokines is not routinely available, assessing
HRQoL may be a good indicator of the inflammatory status
of an individual patient.

The present study is limited by having analyzed only two
inflammatory indicators, IL8 and mIBI. Nonetheless, data
suggests that the inflammatory process could potentially
be a contributing factor to poor HRQoL in patients with
HCC. Further studies with other inflammatory indicators
are needed.

It has been demonstrated that using interventional therapies
such as exercise programs or anti-inflammatory medication
could lower certain cytokine levels, thereby improving the
HRQoL of cancer patients.**¢ Findings from the current study
support further investigation to determine the role of therapeu-
tic intervention against inflammatory processes in alleviating
constitutional symptoms, thereby improving patient’s HRQoL.

Conclusion

Baseline HRQoL using conventional assessment of EORTC
QLQ-C30 and QLQ-HCCI18, as well as C30 and HCC18
index scores, significantly correlated with inflammatory
indicators (IL-8 level and mIBI) in HCC patients. Among the
strongest correlations were those between IL-8 level and the
two index scores, as well as HRQoL aspects that represent
constitutional symptoms within the EORTC HRQoL instru-
ments. The current findings bring forth insights to traditional
HRQoL assessment, and could potentially revolutionize the
understanding and utility of HRQoL in HCC patients: pattern
recognition within a HRQoL instrument could help to identify
patients with more severe inflammatory state.
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Table S| Univariate logistic regressions of HRQoL variables for

log IL-8 >1.8
QoL variable OR 95% ClI P-value
for OR
C30 Physical functioning 0.981 0.972-0.989 <0.0001
C30 Role functioning 0983 | 0.977-0.990 | <0.0001
C30 Emotional functioning 0.995 0.987-1.002 0.1536
C30 Cognitive functioning 0.995 0.998-1.003 0.2292
C30 Social functioning 0.987 | 0.980-0.993 <0.0001
C30 Global QoL 0.982 | 0.974-0.989 | <0.0001
C30 Fatigue 1.020 1.013-1.027 | <0.0001
C30 Nausea/vomiting 1.020 1.009-1.030 0.0002
C30 Pain 1.014 1.008-1.020 | <0.0001
C30 Dyspnoea 1.009 1.003-1.015 | 0.0054
C30 Insomnia 1.009 1.003-1.014 | 0.0016
C30 Appetite loss 1.017 1.011-1.023 <0.0001
C30 Constipation 1.001 0.994-1.008 | 0.6989
C30 Diarrhea 1.009 1.002-1.016 |0.0178
C30 Financial difficulty 1.010 1.005-1.015 | 0.0002
C30 index-score 1.030 1.019-1.041 <0.0001
HCCI8 Fatigue 1.024 1.015-1.032 | <0.0001
HCCI8 Body image 1.020 1.011-1.030 | <0.0001
HCCI8 Jaundice 1.009 1.000-1.017 | 0.0498
HCCI8 Nutrition 1.032 1.021-1.043 <0.0001
HCCI8 Pain 1.011 1.003-1.019 | 0.0071
HCCI8 Fever 1.020 1.004-1.035 | 0.0107
HCCI8 Sex life 1.004 | 0.998-1.009 | 0.1723
HCCI8 Abdominal swelling 1.014 1.008-1.020 | <0.0001
HCCI8 Index-score 1.034 1.021-1.047 <0.0001

Abbreviations: HCC, hepatocellular carcinoma; HRQolL, health-related quality of

life; QoL, quality of life.

Table S2 Multiple logistic regressions of HRQoL variables for

log IL-8 1.8
QoL variable OR 95% CI P-value
for OR
C30 Fatigue 1.012 1.004—1.021 0.0055
C30 Appetite loss 1.011 1.004-1.019 0.0021
HCC18 Nutrition 1.022 1.008-1.035 0.0013
HCCI8 Fatigue 1.013 1.002—-1.023 0.0163

Abbreviations: HCC, hepatocellular carcinoma; HRQolL, health-related quality of

life; QoL, quality of life.
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Table S3 Univariate logistic regressions of HRQoL variables for

mliBI 2-3
QoL variable OR 95% CI P-value
for OR
C30 Physical functioning 0.969 0.960-0.978 <0.0001
C30 Role functioning 0.977 0.971-0.984 <0.0001
C30 Emotional functioning 0.996 0.988-1.003 0.2282
C30 Cognitive functioning 0.993 0.985-1.000 0.0669
C30 Social functioning 0.982 0.975-0.988 <0.0001
C30 Global QoL 0.980 0.972-0.987 | <0.0001
C30 Fatigue 1.024 1.017-1.031 <0.0001
C30 Nausea/vomiting 1.027 1.016-1.038 <0.0001
C30 Pain 1.017 1.010-1.023 <0.0001
C30 Dyspnoea 1.012 1.005-1.018 0.0003
C30 Insomnia 1.009 1.003-1.014 0.0013
C30 Appetite loss 1.019 1.013-1.025 <0.0001
C30 Constipation 1.002 0.995-1.009 0.5740
C30 Diarrhea 1.010 1.002-1.017 | 0.0093
C30 Financial difficulty 1.011 1.005-1.016 <0.0001
C30 index-score 1.037 1.026—1.049 <0.0001
HCCI8 Fatigue 1.027 1.019-1.036 <0.0001
HCCI8 Body image 1.030 1.020-1.039 <0.0001
HCCI8 Jaundice 1.008 0.999-1.016 0.0818
HCCI8 Nutrition 1.033 1.023-1.044 <0.0001
HCCI18 Pain 1.015 1.007-1.023 0.0003
HCCI8 Fever 1.019 1.005-1.034 0.0080
HCCI8 Sex life 1.007 1.001-1.012 0.0196
HCCI8 Abdominal swelling 1.020 1.014-1.026 <0.0001
HCCI8 Index-score 1.044 1.031-1.057 | <0.0001

Abbreviations: HCC, hepatocellular carcinoma; HRQol, health-related quality of
life; mIBIl, modified inflammation-based index; Qol, quality of life.

Table S4 Multiple logistic regressions of HRQoL variables for

miBl 2-3
QoL variable OR 95% ClI P-value
for OR
C30 Physical functioning 0.984 0.973-0.996 0.0074
C30 Role functioning 0.989 0.981-0.998 0.0150
C30 Appetite loss 1.010 1.004-1.017 0.0028
HCCI18 Abdominal swelling 1.012 1.005-1.019 0.0013
HCCI8 Nutrition 1.015 1.001-1.028 0.0327
HCCI8 Fatigue 1.012 1.001-1.023 0.0347

Abbreviations: HCC, hepatocellular carcinoma; HRQolL, health-related quality of
life; mIBIl, modified inflammation-based index; Qol, quality of life.
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