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Abstract

Objective: We evaluated the effects of palliative radiotherapy for cancer recur-
rence or metastasis on patient QOL and psychophysiology. Materials and Me-
thods: Sixty seven patients who received palliative radiotherapy between 2014
and 2015 were enrolled. Patient diseases were bone metastasis in 51 patients,
lymph node metastasis in 7 patients, brain metastasis in 2 patients, local recur-
rence in 3 patients, and others in 4 patients. Median irradiated dose was 30
Gy in 10 fractions for palliative radiotherapy. We used the questionnaires
EORTC-QLQ-C30 and EORTC-QLQ-C15-PAL to evaluate patient QOL and
the Hospital Anxiety and Depression Scale to evaluate patient mental healthcare
at the start and at the end of radiotherapy. Results: As compared to scores at the
start of radiotherapy, at the end of radiotherapy, NRS and face scale significantly
decreased. On the other hand, Eastern Cooperative Oncology Group Perfor-
mance Status did not show any changes during palliative radiotherapy. In
functional scales, average scores of RF2 and EF also improved. In symptom
scales, average scores of FA, PA, and SL improved. In bone metastasis group,
global health status/QOL, PA, and SL significantly improved. There was rela-
tionship between anxiety improvement and QOL improvement after palliative
radiotherapy. Nausea and vomiting scores of EORTC-QLQ-C15-PAL were asso-
ciated with the irradiated volume of palliative radiotherapy for pelvic region.
Conclusion: Patient QOL of was improved by palliative radiotherapy regard-
less of PS. The possibility of palliative radiotherapy having a positive influence
on patient psychophysiology was also suggested in younger age.
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1. Introduction

Pain in cancer patients does not solely refer to physical pain, but various factors
comprising the quality of life (QOL) are complexly involved. The goal of cancer
treatment has been to prolong survival or improve local control. However, re-
cent studies emphasized the importance of pain relief or QOL improvement. In
particular, as the purpose of palliative therapy for recurrent or metastatic tu-
mors, pain relief or QOL improvement is more important than survival prolon-
gation or an improvement in local control. Palliative radiotherapy for recurrent
or metastatic tumors plays an important role in symptom relief. In particular,
the level of evidence regarding palliative radiotherapy for painful bone metasta-
sis is high, and the pain improvement rating is reportedly 60% to 90% [1] [2]. In
addition to cases of painful bone metastasis, palliative radiotherapy is indicated
for cases in which the causal relationship between pain and tumors is clear, such
as nervous tumor infiltration-related pain. The efficacy of much evidence re-
garding palliative radiotherapy was demonstrated by the pain improvement rat-
ing. For palliative care, it is important to evaluate subjective, patient-based out-
comes. Currently, qualitative evaluation methods, such as the Numerical Rating
Scale (NRS) and Face Scale, are commonly used as subjective outcome-evaluating
methods. These methods facilitate simple investigation of the degree of pain, and
are routinely selected. However, qualitative evaluation methods are not sufficient
for cancer patients’ QOL assessment. On the other hand, there are quantitative
evaluation methods as methods of objectively evaluating each QOL item. In the
field of oncology, disease-specific QOL scales include the European Organiza-
tion for Research and Treatment Cancer (EORTC) QLQ-C30 [3] and Functional
Assessment of Cancer Therapy (FACT) [4]. In Japan, few studies have adopted a
QOL scale for patients treated by radiotherapy. No study has evaluated patients
treated by palliative radiotherapy using an adequate, international QOL scale. In
addition, no study has compared/discussed the field/volume of irradiation from
the viewpoint of the adverse effects of palliative radiotherapy.

The purpose of this study was to clarify changes in the QOL and psychophysi-
ological state before and after palliative radiotherapy for recurrent/metastatic
tumors, which remain to be clarified in Japan, using adequate QOL scales, which

are internationally/commonly used in cancer/palliative care patients.

2. Materials and Methods

Prior to this study, its protocol was approved by the Ethics Review Board of
Saitama Medical Center, Saitama Medical University as a prospective clinical
study (Approval No.: 997, 997-1I, 1494). Sixty-seven patients with recur-
rent-/metastatic-tumor-related symptoms, such as pain/stress, between October
2014 and January 2016, from whom informed consent was obtained, were
enrolled. Radiation oncologists evaluated the performance status (PS), NRS, and
Face Scale scores by inquiry within 2 days before the start of radiotherapy and at

its completion. The subjects were instructed to write a survey sheet on the QOL
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and psychophysiological state within 2 days before the start of radiotherapy and
at its completion. On the same day, the sheet was collected.

The following items were investigated before the start of palliative radiothe-
rapy (within 2 days) and at its completion. The general condition was evaluated
using the Eastern Cooperative Oncology Group (ECOG) Performance Status
(PS). Qualitative evaluation methods were assessed using the NRS and Face
Scale. Quantitative evaluation methods were evaluated using the EORTC QLQ-
C30 [3] [5] and EORTC QLQ-C15-PAL [6] with respect to the QOL, as well as
the Hospital Anxiety and Depression Scale (HADS) [7] with respect to the psy-
chophysiological state. The HADS involves the scoring of “anxiety” and “de-
pression”. For statistical analysis, the PS was compared using Fisher’s exact
test. The EORTC QLQ-C30, EORTC QLQ-C15-PAL, and HADS scores in each
domain were compared before and after radiotherapy using Wilcoxon signed-

rank test.

3. Results

Patient diseases were bone metastasis in 51 patients, lymph node metastasis in 7
patients, brain metastasis in 2 patients, local recurrence in 3 patients, and others
in 4 patients (Table 1). Median irradiated dose was 30 Gy in 10 fractions for pal-
liative radiotherapy. The median age of the subjects was 67.5 years (range: 37 -
88 years). They consisted of 46 males and 21 females. With respect to the pri-
mary focus, lung cancer was the most frequent (n = 27). Concerning the mode of
metastasis/relapse, bone metastasis was the most frequent (n = 51), accounting
for 76.1%. Of the 67 patients, 49 received oral opioids during the irradiation pe-
riod (Table 1). No patient received chemotherapy or treatment with mole-
cule-targeting drugs during palliative radiotherapy.

Of the 67 patients, palliative radiotherapy was accomplished in 63 (94%).

Of the 63 patients, the results of assessment with the EORTC QLQ-C30 and
EORTC QLQ-C15-PAL before and after radiotherapy were analyzed in 61, ex-
cluding 2 from whom survey sheets could not be collected (EORTC QLQ-C30
and EORTC QLQ-C15-PAL collection rates: 91%). Concerning response defects
in the survey sheets collected, the score of each domain was calculated using
corrected values according to a scoring manual.

The HADS scores before and after radiotherapy were analyzed in 54 patients
(collection rate: 80.6%).

PS: Before radiotherapy, 28 and 34 patients showed favorable and unfavorable
PS scores, respectively (PS 0 - 1 and PS 2 - 3 groups, respectively). After radio-
therapy, the two groups consisted of 29 patients each (Table 2). There were no
significant changes in the PS after palliative radiotherapy.

Palliative radiotherapy decreased the number of patients with an unfavorable
NRS score (score: 7 - 10) from 22 to 3, showing an improvement. It also de-
creased the number of patients with an unfavorable Face Scale score (score: 4 - 5)

from 23 to 2, showing an improvement (Table 2). Overall, the pain improvement
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Table 1. Patient characteristics and prescribed dose of palliative radiotherapy.

age
=70 31
<70 36
median 67.5 (37 -88)
gender
male 46
female 21
parimary site
lung 27
prostate 8
kidny 5
bladder 5
colon, rectum 4
esophagus 3
pancreas 3
others 7

metastasis

bone

lymph node

brain
pleura
muscle, skin
loal reccurence
prescpription dose
median
=230 Gy
<30 Gy
opioids
yes

no

Histopathology
51 adenocarcinoma

squamous cell

7 carsinoma

2 urothelial carcinoma
2 clear cell carcinoma
2 small cell carcinoma
3 others

30 Gy (20 - 54 Gy)

56

11

49

18

35

12

Table 2. PS, NRS, and face scale before and after treatment of palliative radiotherapy.

PS before RT after RT
0-1 28 29
2-3 34 29

4 1 0
NRS before RT after RT
0-3 10 40
4-6 27 14

7-10 22 3
Face Scale before RT after RT
0-1 2 14
2-3 34 39
4-5 23 2

RT: Radiotherapy. PS: Performance Status. NRS: Nemerical Rating Scale.

rating (NRS improvement rating) was 81.8% (45/55). In patients with bone me-

tastasis (bone metastasis group), it was 84.4% (38/45).

When analyzing the results of assessment with the EORTC QLQ-C30, there
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were significant improvements in the “pain” and “insomnia” scores. On the oth-
er hand, “nausea/vomiting” and “diarrhea” significantly exacerbated (Table 3).
When analyzing the EORTC QLQ-C15-PAL results, there were significant im-
provements in the “emotional function”, “fatigue”, and “pain” scores. On the
other hand, “nausea/vomiting” significantly exacerbated (Table 4). In patients
aged < 70 years, both the EORTC QLQ-C30 and EORTC QLQ-C15-PAL results
showed a significant improvement in the total QOL score.

In the bone metastasis group, the EORTC QLQ-C30 results showed an im-
provement in the total QOL score in addition to improvements in the “pain”
and “insomnia” scores, which significantly improved overall (Table 5). The
EORTC QLQ-C15-PAL results showed significant improvements in the “emo-
tional function”, “fatigue”, “pain”, and “insomnia” scores. On the other hand,
“nausea/vomiting” significantly exacerbated (Table 6).

On assessment with the HADS, there were no significant changes in the “an-
xiety” or “depression” scores after palliative radiotherapyin comparison with the
pre-treatment values. However, there was an improvement in the “anxiety” score

in patients aged < 70 years, and it was correlated with symptom relief.

Table 3. Scores of EORTC QLQ-C30 before and after palliative radiotherapy for all pa-
tients.

Results of EORTC QLQ-C30 about all Patients

domain before RT after RT pvalue
QL2 34.5+22.8 42.5+23.2 0.07
PF2 61.8 +26.5 61.2 £26.1 0.84
RF2 40.6 £ 32.4 46.1 £32.7 0.16
EF 62.4+24.3 65.2 +26.0 0.16
CF 66.4 +23.7 63.5+24.7 0.24
SF 65.5+29.5 57.2+£31.1 0.11
FA 53.5+25.7 50.4 £ 25.0 0.47
NV 10.6 + 18.2 16.7 + 22.7 0.02
PA 66.9 + 28.0 51.4 +26.8 <0.01
DY 32.2+29.8 32.2+31.0 0.75
SL 52.3 £29.1 39.7 £29.3 <0.01
AP 41.2 +33.8 47.5+33.2 0.09
cO 35.6 £32.7 36.1 £32.9 0.72
DI 10.3 + 21.6 19.5 £ 29.1 0.01
FI 35.0 +£30.9 37.9+333 0.71

QL2: Global Health Status. PF2: Physical Function. RF2: Role Function. EF: Emotional Function. CF: Cog-
nitive Function. SF: Social Function. FA: Fatigue. NV: Nausea Vomiting. PA: Pain. DY: Dyspnea. SL: In-
somnia. AP: Appetite Loss. CO: Constipation. DI: Diarrhea. FI: Financial Impact. RT: Radiotherapy.
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Table 4. Scores of EORTC QLQ-C15-PAL before and after palliative radiotherapy for all

patients.
Results of EORTC QLQ-C15PAL about all Patients
domain before RT after RT pvalue

QL2 36.8 +24.7 42.7 £23.6 0.19
PF2 55.4 +28.1 58.1 +28.1 0.37
EF 57.6 + 31.2 64.1 +27.2 0.04
FA 58.2 £ 28.8 49.9 +24.1 0.04
NV 8.9 +20.3 14.7 + 24.6 0.03
PA 64.7 + 27.9 50.0 + 27.2 <0.01
DY 25.3 £25.0 24.1+26.1 0.6
SL 49.7 +£30.9 38.4+£293 0.07
AP 40.2 + 32.6 46.0 = 31.5 0.07
cO 31.6 £32.7 33.9+333 0.79

QL2: Global Health Status. PF2: Physical Function. EF: Emotional Function. FA: Fatigue. NV: Nausea Vo-
miting. PA: Pain. DY: Dyspnea. SL: Insomnia. AP: Appetite Loss. CO: Constipation. RT: Radiotherapy.

Table 5. Scores of EORTC QLQ-C30 before and after palliative radiotherapy for patients
with bone metastasis.

domain before RT after RT pvalue
QL2 30.0 + 21.6 41.3 £23.6 0.02
PF2 599 +27.4 59.1 £25.5 0.81
RF2 36.2 +30.8 44.0 +32.9 0.1
EF 59.6 + 23.8 63.3 £27.6 0.09
CF 64.4 +24.3 63.3+27.0 0.67
SF 63.0 + 31.6 552 +31.8 0.29
FA 55.6 +26.4 50.6 + 25.5 0.23
NV 10.7 + 19.6 159+ 238 0.07
PA 72.7 +24.9 52.5 + 26.8 <0.01
DY 31.9 +31.5 32.6 +28.8 0.74
SL 55.1 + 28.8 37.7+£29.2 <0.01
AP 454 +34.7 47.5+34.9 0.48
CO 35.5+33.3 36.2 +33.6 0.92
DI 9.6 £21.8 17.0 +25.9 0.08
FI 37.0 £ 33.5 42.8 +35.2 0.41

QL2: Global Health Status. PF2: Physical Function. RF2: Role Function. EF: Emotional Function. CF: Cog-
nitive Function. SF: Social Function. FA: Fatigue. NV: Nausea Vomiting. PA: Pain. DY: Dyspnea. SL: In-
somnia. AP: Appetite Loss. CO: Constipation. DI: Diarrhea. FI: Financial Impact. RT: Radiotherapy.
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Table 6. Scores of EORTC QLQ-C15-PAL before and after palliative radiotherapy for pa-
tients with bone metastasis.

domain before RT after RT pvalue
QL2 33.7 £ 25.0 41.3+£24.0 0.17
PF2 53.8 +27.8 58.6 + 28.3 0.49
EF 54.2 + 30.6 62.7 £29.2 0.02
FA 61.9 = 28.5 50.8 £ 25.0 0.02
NV 7.4+18.1 14.1 +25.8 0.02
PA 69.5 + 25.3 50.7 £ 28.1 <0.01
DY 23.7+£25.0 25.2+25.5 0.81
SL 51.4 + 30.9 37.7 £ 30.0 0.02
AP 43.5+32.5 45.7 £ 32.9 0.41
cO 32.6 £33.0 34.1 £33.7 0.85

QL2: Global Health Status. PF2: Physical Function. EF: Emotional Function. FA: Fatigue. NV: Nausea Vo-
miting. PA: Pain. DY: Dyspnea. SL: Insomnia. AP: Appetite Loss. CO: Constipation. RT: Radiotherapy.

We examined “nausea/vomiting” and “diarrhea”, of which the significant ex-
acerbation was noted on assessment with the EORTC QLQ-C30 and EORTC
QLQ-C15-PAL, with respect to the field of irradiation. These items showed sig-
nificant exacerbation in patients who underwent pelvic irradiation (Figure 1).
On pelvic irradiation, the irradiation volume was larger than in the other
fields. When comparing the results between irradiation volumes of 21250 mL
and <1250 mL at 80% of the prescribed dose, “nausea/vomiting” and “diarr-
hea” in the EORTC QLQ-C30, as well as “nausea/vomiting” in the EORTC
QLQ-C15-PAL, exacerbated in patients with an irradiation volume of 21250 mL.
In particular, the “nausea/vomiting” score in the EORTC QLQ-C15-PAL signif-

icantly increased (Figure 2).

4. Discussion

It is important to evaluate the QOL before and after palliative radiotherapy for
recurrent or metastatic tumors [8], but no study has reported assessment using
an adequate QOL scale in patients undergoing palliative radiotherapy in Japan.
We previously conducted a survey involving patients undergoing radiotherapy
using the QOL-ACD, and reported that there was a significant improvement in
the QOL score during/after radiotherapy, and that there was a correlation be-
tween the QOL score and psychophysiological state [9]. However, the
QOL-ACD did not involve any question item on pain [10]. In this study, we
examined changes in the QOL after palliative radiotherapy for recurrent or me-
tastatic tumors, which had not been clarified in Japan, using international QOL
scales (EORTC QLQ-C30 and EORTC QLQ-C15-PAL), and indicated that im-
provements in the “pain”, “insomnia”, “emotional function”, and “fatigue”

scores were achieved. Caissie et al conducted a survey involving patients with
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Mean NV score (EORTC QLQ-C30) Mean DI score (EORTC QLQ-C30)
by irradiation area by irradiation area
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Figure 1. Mean nausea and vomiting score and diarrhea score before and after palliative
radiotherapy in the irradiated field.

Mean score of DI, NV and NV15 by irradiation volume

16 =051 p=0.23 p=0.02
14
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Figure 2. Mean score of DI, NV, NV 15 in the irradiated field.

bone metastasis using the EORTC QLQ-C15-PAL for 2 months after radiothe-
rapy, and reported that there were significant improvements in the “pain” and
“insomnia” scores in all phases after radiotherapy in the pain relief group, with
significant improvements in the “emotional function”, “fatigue”, and “global
QOL” scores [11]. Lorenzo et al. evaluated the QOL using the EORTC QLQ-C30
in patients with bone metastasis from prostate cancer who underwent palliative
radiotherapy, and indicated improvements in the “pain”, “insomnia”, and “fati-
gue” scores after palliative radiotherapy [12]. This study also showed significant
improvements in similar items. According to the literature, several studies (in-
cluding a study published by Caissie et al) compared changes in the QOL between
responders to irradiation (pain relief group) and non-responders (non-pain-relief
group) among patients with bone metastasis [11] [13]. McDonald et al conducted
a systematic review of the QOL after palliative radiotherapy for bone metastasis,

and reported that there was a marked improvement in the QOL in responders

DOI: 10.4236/jct.2018.94032

358 Journal of Cancer Therapy


https://doi.org/10.4236/jct.2018.94032

T. Yamano et al.

with pain relief [13]. These studies suggest the association between symptom relief
and an improvement in the QOL after palliative radiotherapy in patients with
bone metastasis. In this study, there was also a significant improvement in the
“global QOL” score on assessment with the EORTC QLQ-C30 in the bone me-
tastasis group with more marked pain than in the other patients.

Although a few studies investigated the relationship between the PS and QOL
in patients undergoing radiotherapy, few studies have examined changes in the
PS before and after palliative radiotherapy [14] [15]. The results of this study
showed an improvement in the QOL after irradiation, whereas there were no
significant changes in the PS after palliative radiotherapy. This suggests that re-
current/metastatic tumor patients’ subjective QOL improves even when there is
no change in the PS after palliative radiotherapy.

Concerning the influence of radiotherapy on the psychophysiological state, a
study reported that there was a correlation between QOL/symptom deterioration
and anxiety/depression [16] [17]. However, no study has examined palliative ra-
diotherapy. In this study, overall, there were no significant changes in anxiety or
depression after palliative radiotherapy. For palliative radiotherapy, an irradia-
tion field is established so that the development of adverse effects may be mini-
mized. In this study, there was no grade 2 or higher (CTCAE v4.0) adverse event
in any subject, but “nausea/vomiting” and “diarrhea” significantly exacerbated
after pelvic irradiation. In most patients undergoing pelvic irradiation, the lesion
extent is more extensive than in thoracic or lumbar vertebral metastasis patients
undergoing palliative radiotherapy; the irradiation volume tends to increase.
In this study, there was no significant difference in the “nausea/vomiting”
score at the completion of palliative radiotherapy between opioid-treated and
non-opioid-treated patients. Therefore, the deterioration of “nausea/vomiting”
after palliative radiotherapy may depend on the irradiation volume. In the fu-
ture, it may be necessary to consider radiation doses to be prescribed, involving
irradiation-field setting, for patients in whom the irradiation volume may in-

crease, such as those with multiple or pelvic bone metastases.

5. Conclusion

Palliative radiotherapy markedly improves recurrent/metastatic tumor patients’
QOL. In particular, a marked improvement was achieved in bone metastasis pa-
tients complaining of symptoms. The results suggest that the QOL, as a subjec-
tive outcome, improves even when there are no changes in the PS after palliative
radiotherapy. Even for palliative radiotherapy in which an irradiation field/dose
is established so that no adverse event may appear, an irradiation field should be
carefully established from the viewpoint of adverse reactions/QOL when the ir-

radiation volume increases.
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