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Food and Drug Administration-approved radiopharmaceu-
tical for bone pain palliation. The therapeutic effect derives
from the beta particles, which have an energy penetration
range of up to 67 mm in soft tissues and 3—4 mm in bone
[2]. Sr-89 has a half-life of 50.5 days, and decays to stable
yttrium-89, emitting high-energy beta particles (Epax
146 MeV) and 0.01 % of gamma-rays (910 keV).
Administration poses no radiation risk to others, and
patients can accordingly be treated on an outpatient basis.
Studies of Sr-89 pharmacokinetics have demonstrated that
plasma clearance is variable (1.6-11.6 1/day), with overall
total-body retention of 20 % in a healthy population at
90 days after injection, particularly in the normal skeleton.
Osteoblastic lesions show as much as five times greater
radiopharmaceutical uptake and more prolonged retention
than areas of normal bone in the same patient (lesion/
normal bone ratio, 5:1) [3, 4].

Although the clinical profile of Sr-89 for prostate or
breast cancer patients has been widely described [3, 5-9],
little information is available concerning patients with
other malignant diseases. Here, we conducted a retro-
spective analysis to clarify the clinical profile of Sr-89 in
patients with multiple bone metastases arising from various
other cancers.

Patients and methods
Patients

Entry criteria were a pathologically proven malignancy,
clinical presence of multiple bone metastases detected by
bone scintigraphy, and adequate organ function.

Patients eligible for external-beam radiotherapy (RT) or
surgery were basically excluded from Sr-89 candidates.

Written informed consent for treatment was obtained
from all patients before the initiation of treatment. This
study was approved by the Institutional Review Board of
National Cancer Center Hospital, Japan.

Pretreatment evaluation

All patients underwent a complete blood count and serum
chemistry testing at entry. Patients who fulfilled any of the
following criteria were ineligible: (1) white blood cell
count less than 2,000/mm?® (2) platelet count less than
75,000/mm>; (3) hemoglobin less than 9 g/dl; and (4)
serum creatinine greater than 2.0 mg/dl or creatinine
clearance less than 30 ml/min. All patients underwent bone
scintigraphy before treatment. Information about pain and
analgesic effect was obtained by physician interview in
accordance with standard NRS practice.
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Protocol treatment

Sr-89 chloride (Metastron) was given by single intravenous
infusion at 2 MBg/kg over 2 min followed by a 20-ml
saline flush. Premedication was not routinely performed.

Follow-up, response evaluation, and toxicity

Patients visited the outpatient clinic for a complete blood
test and interview every 2 weeks from the initiation of
treatment until 2 months after treatment. Self-reported
outcome measures were used as response index, including
pain diary data on a 0-10 numeric rating scale (NRS) [10,
11]. Complete response (CR) was defined as a minimum
NRS of 10 % or less than that at the initiation of treatment,
partial response (PR) as a minimum of 50 % or less than
that at the initiation of treatment, and no response (NR) as a
minimum NRS of equal to or greater than that at the ini-
tiation of treatment.

Toxicities were graded using the Common Terminology
Criteria for Adverse Events (CTCAE) version 4.0.
Biweekly follow-up was continued until toxicities were
easily manageable.

Statistical analysis

Survival curves were estimated using the Kaplan—-Meier
product-limits method with the log-rank test. Overall sur-
vival was calculated from the start of treatment to the date
of death or last confirmed date of survival. Survival time
was censored at the last confirmation date if the patient was
alive. Univariate analysis was conducted using the log-rank
test.

Results
Patient characteristics

Fifty-four consecutive patients with painful bone metasta-
ses were treated with Sr-89 chloride at the National Cancer
Center Hospital East between March 2009 and July 2011.
All patients were reviewed. Patient characteristics are lis-
ted in Table 1. Twenty-six patients (48 %) had breast or
prostate cancer. Twenty-six (48 %) had received chemo-
therapy in the 6 months before the initiation of treatment,
among whom the median interval between the last che-
motherapy and protocol treatment was 87 days (range,
0-164). Thirty-one patients had received prior palliative
radiotherapy for bone metastases.

Of the patients, 23 (43 %) had received bisphosphonate
therapy before Sr-89 administration, and all these patients



Int J Clin Oncol

Table 1 Patient characteristics

Total Breast/prostate  Other

Number of patients 54 26 28
Age, median (range) (years) 64 (34-89)
Gender, male/female 25/29 12/14 13/15
PS, 0-1/2/3 22/23/9 14/9/3 8/14/6
Primary site

Breast 15

Prostate 11

Lung 8

Head and neck 6

Colorectal 6

Other 8
PS§ performance status
Table 2 Toxicity

Grade (CTCAE ver. 4.0)
3 4 % 3/4

Leucopenia 0 1 1.8
Neutropenia 0 1 1.8
Anemia 5 1 11.1
Thrombocytopenia 2 2 74

CTCAE common terminology criteria for adverse events

continued to receive bisphosphonates during and after Sr-
89 administration. Sixteen (70 %) of the breast/prostate
cancer patients received bisphosphonate therapy, although
only 7 patients (25 %) of patients with other cancers
received therapy.

Toxicity

Thirteen (24 %) patients experienced a transient increase in
pain, which was classified as a flare-up response. Profiling
of other nonhematological toxicities was hampered by the
frequent use of additional supportive interventions during
and after protocol treatment, including morphine or other
medications. Hematological toxicity is summarized in
Table 2. Grade 3—4 anemia was observed in 6 patients, 3 of
whom required blood transfusion within 2 months after
protocol treatment. One patient developed disseminated
intravascular coagulation (DIC), which might have been
related to either Sr-89 administration or primary disease
progression or to both.

Efficacy

Two patients were excluded from response evaluation
because of sudden death unrelated to the use of Sr-89
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Fig. 1 Time to response (breast/prostate cancer vs. other). Time to
response was calculated from the initiation of treatment to the day of
pain relief (>PR). Median time to response in breast/prostate cancer
patients was 46 days (range, 13-217); that in other cancer patients
was 31 days (range, 14-73). There was no significant difference
between breast/prostate cancer patients and others

chloride. One patient with lung cancer died 7 days after Sr-
89 administration. Hepatic failure caused by liver metas-
tases was considered to be the main cause of death.
Another patient with gastric cancer died 31 days after Sr-
89 administration. At first visit after Sr-89, his performance
status was 2. However, after the first visit, his condition
was rapidly worsened by cachexia.

Overall response rate was 71.2 % and CR rate was
34.6 %. Median time to response was 36 days (range,
13-217 days). Median time to response in breast/prostate
cancer patients was 46 days (range, 13-217), whereas that
in other cancer patients was 31 days (range, 14-73)
(Fig. 1).

Analgesic use at 2 months after treatment was decreased
for only 11.5 % of patients. With a median follow-up
period of 6.8 months, median survival time was
6.1 months and the 1-year overall survival rate was
28.0 %. Median survival time was significantly longer in
patients with breast or prostate cancer than in those with
other malignancies (Fig. 2).

Next treatment after Sr-89

After Sr-89 treatment, 9 patients received chemotherapy as
a next treatment. The remaining 43 patients received best
supportive care. Of those, 12 patients received palliative
radiotherapy for bone metastases; median time from Sr-89

to next radiotherapy was 48 days (range, 13-252 days).

Predictive factors

Age, primary site (breast/prostate vs. others), history of
chemotherapy, and onset of flare-up response were
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Fig. 2 Overall survival. Median survival time and 1-year survival
rate were 8.0 months and 39.9 %, respectively, in patients with
breast/prostate cancer, and 4.9 months and 17.9 % in those with other
cancers. Overall survival was significantly longer in patients with
breast/prostate cancer than in patients with other cancers (p = 0.008)

Table 3 Univariate analysis of predictive factors associated with
response

n RR (%) Pvalue  HR (95 % CI)
Age (years) 1.01 (0.96-10.6)
Gender
Male 23 73.9 0.70 0.78 (0.23-2.65)
Female 29 69
Primary site
Breast/prostate 26 72 0.76 1.21 (0.36-4.02)
Other 26 68.2
Prior chemotherapy
Yes 25 53.8 0.90 0.92 (0.28-3.07)
No 27 76.9
Flare-up response
Yes 13 53.8 0.12 2.86 (0.76-10.7)
No 39 76.9

RR reponse rate, HR hazard ratio, CJ confidence interval

investigated in univariate analysis (Table 3), but no sig-
nificant predictive factor was identified.

Discussion

The clinical profile obtained in this study suggests that Sr-
89 chloride may be of benefit in the treatment of painful
bone metastases, not only in patients with breast and
prostate cancer but also in those with various other
malignancies. »
Previous studies have identified hematological toxicity
as one of the main side effects of Sr-89 chloride [6, 12, 13].
Hematological toxicities were present in the present study
also but were of acceptable severity, albeit that the
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frequency of anemia was slightly higher than in previous
reports. Further, the incidence of flare-up response was
higher than with radiotherapy. Previous reports have shown
similar results [6, 12], which appears to support the
hypothesis that the incidence of flare-up response increases
with increasing volume of bone metastases.

Among other findings, overall response rate was 71.2 %
and CR rate was 34.6 %. Overall response rate was 69.2 %
in breast and prostate cancer and 73.1 % in other cancers.
These results showed that Sr-89 chloride had definite
benefit in patients with painful bone metastases.

Our present results are of particular clinical valuable
given the relative paucity of information about the clinical
profile of Sr-89 chloride in cancers other than breast and
prostate.

In this study, we used self-reported outcome measures as
response index, including pain diary data on a 0-10
numeric rating scale (NRS). However, analgesic use was
decreased for only 11.5 % of all patients at 2 months after
treatment, and considerable discrepancy was seen between
the results calculated by the diary and interview response
indexes.

In clinical practice, analgesic use is seldom decreased
even when the patient reports a decrease in bone pain.
There are two major reasons for this: first, analgesics may
also be required for other pain; and second, a decrease in
analgesic use carries the risk that pain will recur. The
recurrence of pain is a fatal outcome, particularly in
patients receiving best supportive care. For these reasons,
because a change in the amount of analgesics used does
not reflect the response to Sr-89 chloride, we consider
that this variable should not used as an index in clinical
practice.

The predictive factors of response to Sr-89 are still
controversial. Some investigators have found a better
response in patients with good condition, and a poorer
response with far-advanced metastatic disease [9, 14-16].
On the other hand, in some reports no significant difference
was seen in patient background between responders and
non-responders [17, 18].

In the present study, age, primary site (breast/prostate
vs. other), history of chemotherapy, and onset of flare-up
response were investigated in univariate analysis, but no
significant predictive factor was identified.

The primary site of cancer and treatment history had no
impact on the efficacy of Sr-89 chloride in univariate
analysis, suggesting that Sr-89 chloride can be considered
regardless of the primary site and treatment history.

Two major limitations of this study warrant mention.
First, pain-free survival could not be evaluated because of
the difficulty in conducting detailed and frequent inter-
views in patients receiving best supportive care. Second,
the small scale and retrospective design of the study meant



Int J Clin Oncol

that significant predictive factors of efficacy could not be
adequately investigated.

Nevertheless, we consider that these results will be
valuable for clinicians concerned with the difficult issue of
bone pain control, particularly in view of the paucity of
other data on this agent.

Conclusion

Sr-89 chloride may useful in the treatment of bone
metastasis pain in patients with various malignancies, as it
is in those with breast and prostate cancer.
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Proton beam therapy for nasal cavity and/or paranasal malignancies:
Sadamoto Zenda and Tetsuo Akimoto
Department of Radiation Oncology, National Cancer Center Hospital East

Summary

Proton beams are characterized by their rapid fall-off at the distal end of the Bragg peak and sharp lateral
penumbra, depending on energy, depth, and delivery. These physical characteristics give proton beam therapy
(PBT) a better dose distribution than X-ray irradiation, and PBT is now deemed a feasible and effective treat-
ment modality that provides curative high-dose irradiation to the tumor volume without increasing normal tis-
sue toxicity.

There are several published data about the outcomes of proton beam therapy for head and neck cancer from
our institution. On the other hand, 91 patients who satisfied both criteria, definitive or postoperative PBT (>
50GyE) from January 1999 through December 2008, and more than 1 year follow-up, were traced to check the
late toxicity. The median observation period was 57.5 months (range 124 ~ 162.7), and the median time to
onset of Grade 2 or greater late toxicity except cataract was 39.2 months (range 2.7 ~ 99.8 months). Grade 4
visual loss occurred in 5 patients.

We consider that a relatively short observation period will result in the underestimation of late toxicity.

In the present study, we found many events which would not usually be encountered without long-term fol-
low-up, and an adequate understanding of the toxicity profile of PBT in these patients thus requires long-term
follow-up.

Key words : Proton beam therapy, Nasal cavity, Late toxicity
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Abstract

Objective: The purposes of this study were to investigate the prevalence and determinants of depres-
sive symptoms among hepatocellular carcinoma (HCC) survivors and to evaluate the impact of
depressive symptoms on health-related guality of life (HRQOL).

Methods: A cross-sectional study was conducted on 128 consecutive patients attending an outpatient
clinic in Japan 1 year or more after curative treatment. To assess depressive symptoms and HRQOL,
the participants were asked to complete the Center for Epidemiologic Studies Depressive Symptoms
Scale, the European Organization for Research and Treatment of Cancer (EORTC) QLQ-C30, and
EORTC QLQ-HCC18, respectively. Multiple logistic regression models were used to identify factors
associated with depressive symptoms. EORTC QLQ-C30 and EORTC QLQ-HCC18 scores were
compared between participants with and without depressive symptoms.

Results: The prevalence of depressive symptoms among the HCC survivors was 28.3%. The
multiple logistic regression analysis revealed that the determinants of depressive symptoms included
poor Karnofsky performance status (odds ratio [OR]=4.59, 95% CI=1.03-20.55, p =0.04), poor liver
function (OR=3.22, 95% CI=1.11-10.0, p=0.03), living alone (OR=6.87, 95% CI=2.53-18.63,
p=0.0002), and unemployment (OR =5.18, 95% CI=1.73-15.54, p = 0.003). Survivors with depressive
symptoms had poorer HRQOL in almost all domains compared with survivers with no depressive

symptoms.
Received: 20 fanuary 2013

Revised: 17 April 2013
Accepted: 22 April 2013

Conclysions: This study suggests that after treatment, many HCC survivors éxperience depressive
symptoms that are strongly associated with poorer HRQOL.
Copyright © 2013 John Wiley & Sons, Ltd.

Introduction

Hepatocellular carcinoma (HCC) is a major health prob-
lem worldwide [1]. It is the sixth most common malig-
nancy in the world, with more than half a million new
cases annually [1]. The HCC 5-year survival rate after
liver resection or liver transplantation has reached over
50% because of improvements in diagnosis and freatment,
and the number of HCC survivors has increased [2]. The
HCC recurrence rate is very high because of chronic
hepatitis, which is the predominant risk factor for HCC
in China, Western countries, and Japan [2,3]. Therefore,
it is becoming increasingly important to preserve health-
related quality of life (HRQOL) of HCC patients during
their prolonged life span.

It is known that many cancer survivors experience a
number of symptoms and posttreatment effects, including
depressive symptoms [4]. Although depressive symptom
is a symptom that occurs during the course of cancer, it
persists for years after the completion of treatment, and
it is one of the most frequent symptoms experienced by

Copyright © 2013 john Wiley & Sons, Ltd,

cancer survivors [4,5]. It has been suggested that depres-
sive symptoms strongly affect HRQOL [4,6] and can lead
to a shorter survival of cancer patients [7,8]. Fortunately,
depressive symptoms ate freatable. Numerous randomized
controlled trials show that psychological distress, includ-
ing depressive symptoms, can be alleviated by pharmaco-
logic and nonpharmacologic interventions [9]. Therefore,
it is particularly important, for cancer survivors, to imple-
ment routine depressive symptoms screening and provide
appropriate care and treatment.

Although research interest in depressive symptoms
among cancer survivors has increased in recent decades,
there have been no studies investigating depressive
symptoms among HCC survivors. Therefore, little is
known about the prevalence and causes of depressive
symptoms among HCC survivors, or the characteristics
of those most at risk of developing depressive symptoms.
This situation makes it difficult to manage the problem.
Thus, the aims of this study were to estimate the preva-
lence of depressive symptoms in HCC survivors more
than 1-year posttreatment, to identify factors associated
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with depressive symptoms, and to evaluate the impact of
depressive symptoms on HRQOL.

Materials and methods

Data collection

‘We conducted a cross-sectional study of HCC survivors
1 year or more after HCC treatment (curative treatment).
The HCC survivors were selected from patients who con-
secutively attended the Gastroenterology Outpatient Clinic
of The University of Tokyo Hospital (a tertiary care teach-
ing hospital). Patients went to see a doctor every 3 months
to check for the recurrence of HCC. Patient medical records
were reviewed prior to selecting potentially eligible pa-
tients. The eligibility criteria were as follows: (1) diagnosed
with HCC more than 1 year prior to data collection and had
curative treatment at The University of Tokyo Hospital; (2)
able to communicate in Japanese; (3) able to participate in
the study, as judged by an attending doctor; and (4) 20 years
of age or older. Patients with evidence of metastatic or re-
current cancer, those with a history of other types of cancer,
and those who were receiving cancer treatment were ex-
cluded from the study.

Data were collected after the patients’ medical appoint-
ments from August 2008 to August 2009 by one of the
investigators. Patients self-administered the question-
naires. Medical data were collected by reviewing the
patients’ medical care records. The investigator checked
for absent responses after receiving the questionnaire and
when possible, asked the patients to respond to missing
items. The ethics committee of The University of Tokyo
approved this study, and all participants provided their
written informed consent.

Measurement of depressive symptoms

Depressive symptoms were measured using the Japanese
version of the Center for Epidemiologic Studies Depressive
Symptoms Scale (CES-D) [10]. The CES-D is a 20-item
self-report questionnaire designed for the screening of
depressive symptoms. Scores for each item are summed to
give a range of total scores from O to 60. A higher score
indicates a greater tendency toward depressive symptoms.
A score of 16 points or higher suggests the presence of
clinical depressive symptoms [10]. The reliability and
validity of the Japanese version of the CES-D have been
confirmed [10]. In the Japanese version, the cutoff value
of 16 was also optimal, assessed by comparing the propor-
tion of patients with CES-D score of 16 points or higher in
a normal control group with that in a group of patients with
mood disorders [10].

Measurement of health-related quality of life

The Eﬁl'opean Organization for Research and Treatment
of Cancer (BORTC) QLQ-C30 (version 3.0) is a

Copyright © 2013 john Wiley & Sons, Ltd.
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questionnaire for assessing HRQOL of cancer patients.
The self-administered questionnaire includes a total of 30
items and includes six functioning scales: physical (five
items), emotional (four items), role (two items), cognitive
(two items), and social functioning (two items), as well as
global health status (two items). The questionnaire also in-
cludes three symptom scales: vomiting (two items), fatigue
(three items), and pain (two items). Six single items assess
dyspnea, insomnia, appetite loss, constipation, diarrhea,
and financial difficulties. The global health status items are
rated from 1 (very poor) to 7 (excellent), and the remaining
items are rated 1 (not at all) to 4 (very much). All item re-
sponse scores were converted into 0100 scores according
to the EORTC scoring guidelines. Higher scores mean a bet-
ter function or a worse Ssymptom. The reliability and validity
of the Japanese version of the EORTC QLQ-C30 have been
confirmed [11].

The EORTC QLQ-HCC18 is an HCC-specific supple-
mental module developed to augment QLQ-C30 and to
enhance the sensitivity and specificity of HCC-related
QOL issues [12,13]. The self-administered questionnaire
includes a total of 18 items and includes six multi-item
scales: fatigue (three items), body image (two items), jaun-
dice (two items), nutrition (five items), pain (two items),
and fever (two items). Two single items assess sexual
life and abdominal swelling. The items are rated 1 (not
at all) to 4 (very much). The scales and items are
linearly transformed to a 0-100 score, where 100
represents the worst status. The reliability and validity of
the Japanese version of the EORTC QLQ-HCCI18 have
been confirmed [14].

Sociodemographic characteristics

The following sociodemographic information was collected
from the self-administered questionnaire: gender, age, em-
ployment status, educational level, and cohabitation status.

Clinical characteristics

The following clinical information was collected from the
patients’ medical records: Karnofsky performance status
(KPS), etiology of liver disease, comorbidity other than
chronic liver disease, liver function (Child-Pugh grade),
history of HCC recurrence after initial treatment, and time
since treatment. Higher scores in KPS signify better
performance status. We placed cutoff value at 80 points,
where patients begin to feel difficulties in normal activity
or work. Liver function becomes worse in alphabetical
order of Child-Pugh grades A, B, and C.

Statistical analysis

Descriptive statistics are used to present the prevalence of
depressive symptoms and the characteristics of the partic-
ipants.  The prevalence of depressive symptoms was

Psycho-Oncology 22: 23472353 (2013)
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determined by calculating the proportion of patients
exhibiting a score of 16 points or higher on the CES-D.

We used rtests to compare the EORTC QLQ-C30 and
EORTC QLQ-HCC18 domain scores between the HCC
survivors with depressive symptoms and those with no
depressive symptoms. The clinical relevance of the differ-
ence in the mean scores of HRQOL scales between groups
was further measured by calculating the effect size using
Cohen’s d coefficient. As recommended [15], we consid-
ered d values less than 0.2, anything above 0.2 but less than
0.5, and anything at or above 0.5 as indicating small, mod-
erate, and large effect sizes, respectively. Chi-squared tests,
Fisher’s exact tests, and #-tests were used to compare CES-D
scores among sociodemographic and clinical variables, as
appropriate. To identify the sociodemographic and clinical
variables that were independently associated with depres-
sive symptoms, multivariate logistic regression models were
used. Variables with a p value of 0.2 or less were included in
a backward variable selection. Odds ratios and 95% Cls
were calculated for each variable in the final model. In all
statistical tests, p < 0.05 (two-sided) was regarded as statis-
tically significant. Statistical analyses were performed using
SAS release 9.2 (SAS institute Inc., Cary NC, USA).

Results

Among 128 eligible patients, one refused to participate
(because of a lack of time). Thus, data from 127 patients
were included in this study, a response rate of 99.2%.
There were no missing data at the item or scale level.

Table 1. Sociodemographic and clinical characteristics of the study
subjects

Variable n (%)
Male gender 81 (637)
Age (years)® 69084
Employed full time or part-time 50 (394)
Education

<12 years 83 (65.3)
Living with family or other adults 85 (669)
Karnofsky performance status

80-100 113 (889)
Etiology of liver disease

Hepatitis C virus 75 (59.0)

Hepatitis B virus 43 (339)
Comorbidity other than chronic liver disease

Yes 83 (654)
Child-Pugh grade

A 96 (75.5)
History of HCC recurrence after initial treatment

Yes 87 (68.5)
Time since treatment (months)® 247+ 185

Values are expressed as numbers (%) unless otherwise specified.

HCC, hepatocellular carcinoma.

"Data are expressed as mean (standard deviation). Higher Karnofsky performance
scores signify better performance status. Liver function becomes worse with increasing
Child-Pugh grades A, B, and C.

Copyright © 2013 john Wiley & Sons, Ltd.
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Sociodemographic and clinical characteristics of the
study subjects

Table 1 presents the sociodemographic and clinical char-
acteristics of the study subjects. Most patients were men
(63.7%), had good performance status (88.9%), and had
good liver function (75.5%). The mean age of survivors
was 69.0 years (standard deviation [SD]1=8.4), and the
average time since treatment was 24.7 months (SD=18.5).

Characteristics of hepatocellular carcinoma survivors
by depressive symptoms group

Using the dichotomous cutoff (CES-D score > 16), 36
(28.3%) survivors were classified as having depressive
symptoms. The average CES-D score was 21.9 (SD=7.3,
median =20) and 8.5 (SD =4.1, median =9) for survivors
with and without depressive symptoms, respectively.
Table 2 presents the distribution of HCC survivors by
depressive symptoms group. The mean age of survivors in
the depressive symptoms group was 71.1 years (SD=7.6).
The mean age of survivors in the no-depressive symptoms
group was 68.2 years (SD=38.6).

There were significant differences in KPS scores,
Child-Pugh grades, cohabitation, and employment
between the two depressive symptoms groups. There were
no differences between the depressive symptoms groups
in terms of gender, age, etiology of liver disease, educa-
tion, history of HCC recurrence after initial freatment,
and time since treatment.

Multivariate logistic regression models of depressive
symptoms

By using multivariate logistic regression procedures, four
significant determinants of depressive symptoms were
identified (Table 3). Having KPS scores less than 80, having
Child-Pugh grade B or C, living alone, and being
unemployed were associated with an increased likelihood
of depressive symptoms. Multivariate logistic regression
analysis with adjustment for age [16-19], KPS [16,20,21],
and time since treatment [22,23], which are considered to
be important factors related to depressive symptoms,
yielded same results.

Depressive symptoms and health-related quality of life

The EORTC QLQ-C30 and EORTC QLQ-HCC18 scores
by depressive symptoms groups are presented in Table 4.
The HRQOL scores were significantly lower among HCC
survivors with depressive symptoms than among survi-
vors with no depressive symptoms in almost all
domains, and the effect size was medium or large in all
domains except for sexual interest. In addition to univari-
ate analysis, we conducted a multivariate regression
analysis with adjustment for age [24-26], gender [27],
KPS [28], Child-Pugh grade [27,29,30], and history of
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Table 2. Characteristics of hepatocellular carcinoma survivors by depressive symptoms group

CES-D score

Depressive symptoms

No depressive symptoms

Variables {n=36) (n=9%1) p-value
Gender 005
Male 18 (50.0) 63 (69.2)
Femnale 18 (50.0) 28 (30.8)
Age (years)® 711 £76 682186 0.08
Employment status 0.001
Employed 6 (167) 44 (48.3)
Unemployed 30 (833) 47 (51.7)
Education 0.11
<12 years 13 (36.1) 70 (76.9)
>12 years 23 (639) 21 23.0)
Cohabitation status <0.0001
Living with family or other adults 15 (41.6) 70 (76.9)
Living alone 21 (584) 21 (23.0)
Karnofsky performance status <0.0001
80100 26 (72.2) 87 (95.6)
Less than 80 10 (27.8) 4 (44)
Etiology of liver disease
Hepatitis C virus 027
Yes 24 (66.7) 51 (56.0)
No 12 (333) 40 (44.0)
Hepatitis B virus 093
Yes 12 (333) 31 (340
No 24 (66.7) 60 (65.9)
Comorbidity other than chronic liver disease 031
Yes 26 (722) 57 (62.6)
No 10 (27.8) 34 (374)
Child-Pugh grade <0.0001
A 20 (55.6) 76 (83.5)
B/C 16 (444) 15 (16.5)
History of HCC recurrence after initial treatment 0.78
Yes 24 (66.7) 63 (69.2)
No 12 (333) 28 (30.8)
Time since treatment, months® 273% 187 276+ 184 0.34

Values are expressed as numbers (%) unless otherwise specified. Higher Karnofsky performance scores signify better performance status. Liver function becomes worse with
increasing Child~Pugh grades A, B, and C. CES-D, Center for Epidemiclogic Studies Depressive symptoms Scale; HCC, hepatocellular carcinoma.

*Data are expressed as mean (standard deviation).

Table 3. Multivariate logistic regression model for depressive
symptoms in hepatocellular carcinoma survivors

Variable Adjusted OR  95% CI = p-value
KPS
Less than 80 459 1032035 004
80-100 (ref) 1.00
Child-Pugh grade
B/C 322 I.1-100 003
A (ref) 1.00
Cohabitation status
Living alone 6.87 253-1863 <0001
Living with family or other adults (ref) 1.00
Employment status
Unemployed 5.18 1.73-1554 0003
Employed (ref) 1,00

OR, odds ratio; KPS, Karnofsky perfermance status.

Copyright © 2013 John Wiley & Sons, Ltd.

HCC recurrence after initial treatment [25,26,29], which
are considered to be important factors related to HRQOL
in HCC patients. As expected, depressive symptoms
were independent factors related to almost all domains
of HRQOL.

Discussion

To our knowledge, this is the first study that investigated the
prevalence and determinants of depressive symptoms among
the HCC survivors after their curative treatment. And this is
the first study to investigate the impact of depressive symp-
toms on HRQOL precisely, using HCC-specific module.
The prevalence of depressive symptoms among -the HCC
survivors was 28.3%. The multiple logistic regression

Psycho-Oncology 22: 2347-2353 (2013)
DO 10.1002/pon



Depressive symptoms in hepatocellular carcinoma survivors

2351

Table 4. Comparison of EORTC QLQ-C30 and EORTC QLQ-HCCI8 scores between HCC survivor depressive symptoms groups

Depressive symptoms (n=36) No depressive symptoms (n=91) Effect size® p-value

EORTC QLQ-C30°

Global health status/QOL® 509+ 189 738+ 177 1.25¢ <0.0001

Functional scales®
Physical functicn 7204198 896116 1.08° <0.0001
Role function 694283 910+ 158 094° <0000
Emotional function 715 +£204 896+ 120 1.08° <0.0001
Cognitive function 64.8+266 807+ 170 071¢ 0.0007
Social function 7554256 914158 075° 0.0002

Symptom scales®
Fatigue 447 £23. 243+ 185 097¢ <0.0001
Pain 268+ 138 64296 0.88° 0.0003
Nausea/vomiting 3764 15481 030 0.14
Dyspnea 259 £253 128+ 190 0.59¢ 0.007
Appetite 2594319 88+ 19.1 0.65¢ 0.004
Insomnia 3524347 1434206 073¢ 0.001
Constipation 2224202 121 £298 039 0.06
Diarrhea 139 +23) 69+319 025" 0.10
Financial difficutties 22£319 1094319 035" 005

EORTC QLQ-HCCi8"

Symptom scales®
Fatigue 395 +246 200+ 180 090% <0.000!
Body image 42.1 +288 229+199 077¢ 0.0006
Jaundice 212+ 169 104+ 139 0.69° 0.006
Nutrition 2244185 97+98 0.86° 0.0004
Pain 20224164 104 13.] 079¢ 00003
Fever 97+ 146 26+78 0.60° 0007
Abdominal swelling 343+314 124 1 184 0.85¢ 0.0003
Sexual interest 14:£228 84+223 0.138 051

Data are expressed as mean = standard deviation.

QOL, quality of life; EORTC, European Organization for Research and Treatment of Cancer.

*Cohen’s d.

bScale scores range from O to 100.
“Higher score indicates higher QOL.
dlarge effect size.

“Higher score indicates lower QOL.
Medium effect size.

8Small effect size.

analysis revealed that the determinants of depressive symp-
toms included poor KPS, poor liver function, living alone,
and unemployment. Survivors with depressive symptoms
had poorer HRQOL in almost all domains compared with
survivors with no depressive symptoms.

The prevalence of depressive symptoms (28.3%)
among the HCC survivors was slightly higher than that
reported for other liver diseases, such as chronic liver
disease (23.6%) [31] and hepatitis C (20.0-28.0%)
[32,33]. The patients in this study continued to suffer from
hepatitis or cirrthosis even after being treated for HCC.
Furthermore, specific problems, such as the burden of
other symptoms, the uncertainty of treatment outcomes,
the fear of recurrence, and the probable change in socio-
economic status, may confribute to depressive symptoms
in cancer survivors [34]. These factors may be responsible
for the observation of a higher prevalence of depressive
symptoms in HCC survivors compared with that observed
in chronic liver disease or hepatitis C patients.

Copyright © 2013 John Wiley & Sons, Ltd.

The prevalence of depressive symptoms among the
HCC survivors was higher than that reported among survi-
vors of prostate cancer (17.0%) [35] or breast cancer
(23.0%) [36] but lower than that reported among survivors
of colorectal cancer (36.7%) [6]. Colorectal cancer survi-
vors may have associated changes in bowel habit, and
sexual or micturition problems after surgery, leading to a
higher prevalence of depressive symptoms among them.
Colorectal cancer patients undergo postoperative adjuvant
therapy such as chemotherapy or radiotherapy. Although
postoperative loss of function and the symptoms caused
by adjuvant therapy are thought to contribute to depres-
sive symptoms in other cancer survivors, HCC patients
rarely undergo adjuvant therapy, and no functions are lost
through treatment. Nevertheless, the fact that the preva-
lence of depressive symptoms among HCC survivors is
similar to or higher than that among other cancer survivors
indicates the need to take precautions against depressive
symptoms in HCC patients.
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To increase our knowledge of the factors associated
with depressive symptoms among HCC survivors, we
compared the depressive symptoms groups with a variety
of sociodemographic and clinical variables. Our results
indicate that sociodemographic and psychosocial vari-
ables such as living alone and being unemployed, in addi-
tion to physical variables such as poor KPS and decreased
liver function, were associated with depressive symptoms.
Previous studies with survivors of other cancers have
identified physical [19,37], sociodemographic [17,38],
and psychosocial variables [20,39-42] and modifiable
health behaviors [43] to be important factors associated
with depressive symptoms. We found these to be true
for the survivors of HCC in our study and found that poor
liver function was an HCC survivor-specific factor associ-
ated with depressive symptoms. HCC survivors continue
to suffer from hepatitis or cirrhosis after curative treatment
for HCC. With the progression of liver cirrhosis, they
suffer from ascites, hepatic encephalopathy, and various
physical symptoms, which may contribute to a higher psy-
chological distress than other cancers. Healthcare profes-
sionals need to keep a close eye on the decrease of liver
function after curative treatment.

Previous studies regarding the survivors of various types
of cancer have indicated that depressive symptoms are asso-
ciated to HRQOL [4]. In our study, we showed that depres-
sive symptoms are strongly related to almost all domains of
EORTC QLQ-C30 and HCC-specific module, EORTC
QLQ-HCCI18. The effect size was medium or large in all do-
mains except for sexual interest, suggesting a big difference
between individuals with depressive symptoms and those
without. Thus, continuous screening for depressive symp-
toms of HCC survivors is warranted because it is a symptom
that healthcare professionals tend to underestimate [44].

Our study was subject to some limitations. First, it was
of cross-sectional design; therefore, no causal relations
among the variables and depressive symptoms could be
established. The study was conducted on a small number
of HCC survivors at one hospital, and therefore, the find-
ings may not be generalized to other populations. Second,
we did not perform standardized psychiatric interviews;
however, the CES-D has been shown to be a reliable and
valid screening instrument for depressive symptoms.
Third, we could not include age-matched and gender-
matched noncancer control. This would be the subject
for our further research. Fourth, we could not include vari-
ables such as mental disorder prior to cancer and health
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behavior. Future research should evaluate additional vari-
ables related to depressive symptoms following HCC
treatment and their impact on HRQOL. Fifth, depressive
symptoms and HRQOL based on the type of treatments
received could not be explored in this study, as patients
had varying treatment durations, types of treatment, and
times between treatments.

Despite these limitations, this study contributes to high-
light a potential target group for the intervention to prevent
and treat depressive symptoms in HCC survivors.

Conclusion

This study found that many HCC survivors experienced de-
pressive symptoms after their curative treatment. Depres-
sive symptoms were influenced by sociodemographic and
clinical factors and had a negative impact on HRQOL, with
poorer scores in almost all domains among patients with
depressive symptoms. Healthcare professionals should pay
more attention to the possibility of depressive symptoms
among HCC survivors with poor KPS, poor liver function,
who live alone, and/or are unemployed. Interventions for
depressive symptoms among patients with cancer have
been shown to be effective; therefore, we believe that
implementing a program geared toward HCC patients and
survivors would be beneficial. Because multiple physical
and social factors were associated with depressive symp-
toms among the HCC survivors, it is important to provide
comprehensive interdisciplinary interventions in addition
to normal treatment for depressive symptoms. Future
research should evaluate additional variables related to
depressive symptoms following HCC treatiment and their
impact on HRQOL over time.
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