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Abstract

Background: The aim of the study was to analyze the impact of palliative radiotherapy on quality of life (QoL) in patients with 
symptomatic bone metastases.

Materials and methods: We present the results from a prospective multicentric study including 128 patients who provided 
pre- and post-radiotherapy (one month after treatment) brief pain inventory (BPI) assessments. Worst pain was recorded using 
the BPI (range: 0–10). Pain response was described according to the International Bone Metastases Consensus on palliative 
radiation. Regarding QoL, for each pre- and post-radiation BPI-questionnaire, scores from the interference domains were 
summed and averaged to obtain an overall interference score.

Results: There was a significant correlation between radiation treatment response and improvement in all functional inter-
ference domains except sleeping. Patients > 75 years old presented a significantly higher improvement in general activity, 
mood and relationships with others compared to patients ≤ 75 years old. Patients presenting a baseline pain score ≥ 8 showed 
a higher improvement in the general activity item (p = 0.049). There was no statistically significant association between pre-
treatment ECOG, chemotherapy, primary tumor location and radiation schedule with any of the functional interference items.

Conclusions: Patients who report pain relief after palliative radiotherapy also present a better quality of life including physical 
and psychosocial aspects.
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Introduction

One of the most frequent symptoms of bone me-
tastases is pain, occurring in approximately 70% 
of patients [1]. As a result of bone pain, patients 
frequently have increasing difficulty regarding ac-
tivities of daily living, showing significant suffering, 
and decreasing quality of life (QoL). 

Radiotherapy (RT) is considered an effective ther-
apy for cancer patients with symptomatic bone me-
tastases. Numerous studies have reported that ap-
proximately 50-80% of patients receiving palliative 
RT for symptomatic bone metastases experience 
pain relief at some degree [2], and around one third 
of them will present complete pain response [3].

However, although pain relief is a proven benefit 
of RT, it does not necessarily indicate a subsequent 
QoL improvement [4]. Indeed, there are few studies 
that report QoL results. Moreover, there are con-
tradictory results, as some studies report that there 
is an improvement in the QoL in those patients 
who respond positively to RT treatment [5–9] while 
others report that RT does not equally improve 
the QoL in all domains [10–12].

In addition, limited information has been report-
ed regarding the influence of pre-treatment clinical 
parameters such as age, pre-treatment pain intensi-
ty score, tumor location or performance status on 
the QoL after treatment.

Therefore, the objective of the present study 
was to address through Brief Pain Inventory (BPI) 
whether there is an improvement in the QoL of 
patients with bone metastasis who respond to pal-
liative RT. Additionally, we have evaluated whether 
any clinical or treatment-related variables used in 
daily clinical practice can influence the QoL report-
ed by patients after treatment.

Materials and methods 

This is a prospective multicentre observation-
al study. Patients with painful bone metastasis re-
ferred to palliative RT were eligible for the present 
study. The inclusion criteria were as follows: ≥ 18 
years of age, radiological evidence of symptomatic 
bone metastasis, capability to complete thee BPI 
questionnaire and the daily analgesic intake diary. 
Written informed consent was obtained from each 
patient. This study was approved by the Institution-
al Ethics Committee of each participating centre.

Indeed, the present study is a secondary QoL as-
sessment of the population originally recruited for 
the “Flare study” for which the primary objective 
was to address the incidence of the flare effect in 
patients with bone metastasis undergoing palliative 
RT. The study protocol details have been published 
elsewhere [13].

The treatment was administered with 3D con-
formal RT. Radiation schedules consisted of a sin-
gle treatment of 8 Gy or a multi-fraction approach 
(20 Gy administered in four or five daily ses-
sions). The treatment fractionation was selected by 
the treating physician. 

The prospectively collected QoL data of 204 
patients with breast, prostate, and lung cancer 
and other tumor locations within the Flare study 
were analysed [13]. These data included functional 
QoL domain scores to determine whether palliative 
RT improved QoL in patients with symptomatic 
bone metastases receiving palliative RT. Moreover, 
potential relationships between clinical and treat-
ment variables (age, gender, tumor location, treat-
ment response, radiation schedule, primary tumor 
location, use of chemotherapy or use of bisphospho-
nates) and QoL after receiving RT were explored.

Patient clinical evaluation
Patient baseline evaluation before RT included 

a full clinical history including a physical examina-
tion. All patients were encouraged to fulfil the BPI 
questionnaire to estimate pre-treatment pain inten-
sity, including an 11-point numeric scale ranging 
from 0 (no pain) to 10 (the worst possible pain). 
The BPI also included several QoL related questions 
[14, 15]. The total quantity of analgesics needed by 
each patient (in the last 24 hours) was also recorded. 

One month after the end of radiation treatment, 
a follow-up visit was arranged at each participat-
ing hospital where the BPI was again adminis-
tered to evaluate pain response, analgesics intake 
and QoL.

Analysis of the pain response
We evaluated the pain response of patients by 

calculating the difference between scores obtained 
in the baseline evaluation and four weeks after treat-
ment. Pain response was described as complete re-
sponse, partial response, stable disease or progres-
sion according to the International Bone Metastases 
Consensus on palliative RT [16]. Pain response was 
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defined as a decrease in the baseline pain score by 
at least two points (without increasing analgesic in-
take), or analgesic decrease without increasing pain 
score. Full data regarding pain response and clinical 
parameters associated with a better response have 
been previously published elsewhere [13, 17].

Quality of life analysis
The BPI contains a pain scale, and QoL-re-

lated questions aiming to include items that re-
port the “sensory” dimension of pain intensity 
and the reactive dimension of pain (interference 
with daily functions) [15]. Interference in the 7 
items - general activity, normal work (inside or out-
side of the home), mood, relationships with others, 
walking capability, sleeping quality, and life enjoy-
ment was scored between 0 (does not interfere at 
all) and 10 (completely interferes) for all items. 
The BPI questionnaire was self-administered at 
the baseline evaluation (before RT) and one month 
after RT (during the follow-up appointment) to 
assess the QoL improvement.

Statistical analysis
Continuous variables were expressed as the mean 

and standard deviation (or median and range in 
case of quantitative variables). On the other hand, 
categorical variables are described as frequencies 
and percentages. For each pre- and post-radiation 
BPI-questionnaire, scores from the BPI interfer-
ence domains were summed and averaged to ob-
tain an overall interference score. Changes in mean 
functional interference scores (pre- and post-treat-
ment) were compared with the non-parametric 
Wilcoxon signed ranks test. To analyze possible 
relationships between changes in functional in-
terference and each variable (age, gender, prima-
ry tumor location, treatment response, radiation 
schedule, use of chemotherapy, use of bisphospho-
nates) the non-parametric Mann Whitney U test 
was used with dichotomous variables (two catego-
ries), whereas non-parametric Kruskal Wallis test 
was used with categorical variables (> 2 categories). 
Subsequently, variables with a p < 0.2 in the univar-
iate analysis were included in the multivariate lineal 
regression analysis (using a non-automatic stepwise 
procedure), to assess whether they were statistically 
significant independent predictors (p-value < 0.05) 
and the corresponding confidence intervals (CIs). 
Statistical significance was defined by a p < 0.05. 

Data were analyzed using the Statistical Package for 
the Social Sciences (SPSS, version 23.0)

Results 

Between June 2010 and June 2014, a total of 204 
patients were recruited from 10 participating hospi-
tals [13].One month after RT, 128 patients returned 
the BPI questionnaires and were therefore consid-
ered eligible to evaluate pain response and QoL. 
The reasons for incomplete data are as follows: 25 
patients experienced a deterioration in their perfor-
mance status, 20 patients did not complete the pain 
diary, there were 16 unknown reasons for incom-
plete data and 15 patients requested removal from 
the study. The median age was 66 years (38–89) 
and 81 patients (63.3%) were male. The charac-
teristics of the population are detailed in Table 1 
and Supplementary File — Table 2.

Table 1. Characteristics of the patient population

Variable No. patients (%)

Age, median (range) 66 years (38–89)

Age groups

≤ 65 years 56 (43.8)

66–75 years 46 (35.9)

> 75 years 26 (20.3)

Sex

Male 81 (63.3)

Female 47 (36.7)

ECOG Performance Status

0 23 (18)

1 61 (47.7)

2 39 (30.4)

3 5 (3.9)

Worst pain at baseline, before radiotherapy

≤ 4 14 (10.9)

5–7 42 (32.8)

≥ 8 72 (56.3)

Visceral metastasis 

Yes 54 (42.2)

No 74 (57.8)

Tumor location

Lung 42 (32.8)

Prostate 22 (17.2)

Breast 19 (14.8)

Other 45 (35.2)
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There was a treatment overall response (OR) in-
cluding partial and complete responses in 79 out 
of 128 patients (61.7%) whereas 35/128 patients 
(27.4%) and 14/128 patients (10.9%) presented sta-
ble response and pain progression, respectively. Full 
data regarding pain response and clinical param-
eters associated with a better response have been 
previously published elsewhere [17].

Baseline means functional interference scores, 
before and after radiation treatment was adminis-
tered, are shown in Figure 1. Regarding the whole 
population of the study, a significant improvement 
for all seven functional interference items was seen 
one month after RT (Fig. 1).

According to treatment response, we found that 
patients presenting a favourable pain response 
one month after RT also associated a statistically 
significant QoL improvement in all the functional 
interference items, except sleeping (Fig. 2). 

Moreover, patients > 75 years old presented a sig-
nificant higher improvement in general activity, 
mood and relationships with others compared to 
patients ≤ 75 years of age (see Fig. 3 and Tab. 3). 
Regarding gender, we found that females presented 
better improvement in enjoyment of life compared 
to males (p = 0.002) although there was no other 

Table 1. Characteristics of the patient population

Variable No. patients (%)

Systemic chemotherapy (within 4 weeks previous 
to radiotherapy)

Yes 56 (43.7)

No 72 (56.3)

Bisphosphonates (within 4 weeks previous to radiotherapy)

Yes 35 (27.3)

No 93 (72.7)

Location of the bone metastasis

Axial (pelvis and spine) 76 (59.4)

Lower extremity 21 (16.4)

Upper extremity 13 (10.2)

Others 18 (14)

Treatment schedule groups

Single fraction 8 Gy 37 (22.4)

Multiple fraction 91 (77.6)

20 Gy/5 fractions 79 (86.8)

20 Gy/4 fractions 12 (13.2)

Treatment response to radiotherapy

Complete response (CR) 15 (11.7)

Partial response (PR) 64 (50.0)

Stable disease (SD) 35 (27.4)

Progression (P) 14 (10.9)

ECOG — Eastern Cooperative Oncology Group

General 
activity Mood Walking 

ability Normal work Relations with 
other people Sleep Enjoyment 

of life

Average change in 
score post-treatment 2.52 2.52 2.21 2.47 1.95 2.32 2.12

p-value < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Figure 1. Global improvement of quality of life for the whole population
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General 
activity Mood Walking 

ability Normal work Relations with 
other people Sleep Enjoyment 

of life

Treatment response

P + SD

CR + PR

p-value

0.551

3.75

< 0.001

1.41

3.21

0.004

0.61

3.20

< 0.001

1.10

3.32

0.003

1.12

2.47

0.018

2.06

2.48

0.356

0.92

2.86

0.006

Figure 2. Mean functional interference improvement in different functional interference items according to treatment response 
one month after radiotherapy. P — progression; SD — stable disease; CR — complete response; PR — partial response

General 
activity Mood Walking 

ability Normal work Relations with 
other people Sleep Enjoyment 

of life

Age

≤ 75

> 75

p-value

2.06

4.34

0.008

2.12

4.08

0.008

1.86

3.58

0.092

2.21

3.50

0.216

1.49

3.77

0.008

2.26

2.538

0.691

2.04

2.42

0.955

Figure 3. Mean functional interference scores improvement according to age
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significant difference regarding any other function-
al interference item.

	 Moreover, patients presenting a baseline pain 
score ≥8 showed a higher improvement in the gen-
eral activity item (p = 0.049) although no other 
differences were found according to any other func-
tional interference items (Tab. 3).

According to the multivariate analysis, treat-
ment response to RT was an independent predic-
tor of improvement in general activity (p < 0.001), 
mood (p = 0.009), walking ability (p < 0.001), 
normal work (p = 0.002) and enjoyment of life 
(p < 0.011). Moreover, being a patient < 75 years 

was also an independent predictor of improvement 
in general activity (p = 0.048), mood (p = 0.026) 
and relations with other people (p = 0.004). Finally, 
gender (woman) also was as an independent factor 
regarding enjoyment of life improvement. All these 
variables are considered significant independent 
predictors. The results of multivariate analysis are 
shown in full in Supplementary File — Table 4.

Finally, we did not find any statistically signif-
icant association between pretreatment ECOG, 
chemotherapy, primary tumor location (Fig. 4) 
and radiation schedule with any of the functional 
interference items (Tab. 3).

Discussion

Pain relief and reduction of analgesics are of-
ten the main goals of palliation. However, im-
provement in functional capacity of the patients 
should also be considered one of the most crucial 
aspects in the context of palliative RT. The response 
to RT and pain relief is expected to be associated 
with an improvement in QoL. According to our 

General 
activity Mood Walking 

ability Normal work Relations with 
other people Sleep Enjoyment 

of life

Tumor location

Breast

Lung

Prostate

Others

p-value

2.26

2.76

3.36

2.00

0.766

2.11

2.74

2.41

2.56

0.949

2.26

2.05

2.27

2.31

0.823

2.63

2.33

2.05

2.73

0.696

1.84

2.05

2.50

1.64

0.924

1.74

2.17

2.32

2.71

0.736

2.74

2.48

1.73

1.71

0.609

Figure 4. Mean functional interference scores according to primary tumor location

Table 2. Evaluable and non-evaluable patients regarding 
tumor location

Primary cancer site Evaluable patients 
(n = 128)

Non-evaluable 
patients (n = 76)

Lung 42 (32.8%) 21 (27.6 %)

Prostate 22 (17.2 %) 15 (19.8 %)

Breast 19 (14.8 %) 5 (6.6 %)

Others 45 (35.2 %) 35 (46 %)
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results, radiation is an effective local therapy for 
patients with symptomatic bone metastases to im-
prove patient’s QoL. The results of this study are 
in line with other international studies [2, 5–10, 

18]. In the present study, OR rate (including partial 
and complete responses) 4-weeks after treatment 
was 61.7%, comparable to those cited in the litera-
ture [19]. Indeed, presenting a favourable pain re-

Table 3. Changes in mean functional interference scores pre- and post-treatment according to different clinical variables

General 
Activity Mood Walking 

ability Normal Work* Relations with 
other people Sleep Enjoyment 

of life

Gender

Male 2.28 ± 3.98 2.32 ± 3.37 1.94 ± 3.62 2.11 ± 4.31 1.73 ± 3.78 2.28 ± 3.58 1.38 ± 4.13

Female 2.94 ± 3.75 2.87 ± 3.15 2.68 ± 3.74 3.09 ± 3.56 2.34 ± 3.26 2.00 ± 3.13 3.38 ± 3.23

p-value 0.342 0.337 0.211 0.266 0.354 0.746 0.002

Treatment response

P + SD 0.55 ± 3.97 1.41 ± 3.12 0.61 ± 3.43 1.10 ± 4.53 1.12 ± 3.55 2.06 ± 3.57 0.92 ± 4.34

CR + PR 3.75 ± 3.32 3.21 ± 3.23 3.20 ± 3.48 3.32 ± 3.51 2.47 ± 3.56 2.48 ± 3.32 2.86 ± 3.48

p-value <0.001 0.004 <0.001 0.003 0.018 0.356 0.006

Age

≤ 75 2.06 ± 3.91 2.12 ± 3.25 1.86 ± 3.58 2.21 ± 3.98 1.49 ± 3.40 2.26 ± 3.37 2.04 ± 4.11

> 75 4.34 ± 3.32 4.08 ± 3.03 3.58 ± 3.77 3.50 ± 4.32 3.77 ± 3.85 2.54 ± 3.64 2.42 ± 3.19

p-value 0.008 0.008 0.092 0.216 0.008 0.691 0.955

Tumor location

Breast 2.26 ± 3.90 2.11 ± 2.51 2.26 ± 3.45 2.63 ± 3.25 1.84 ± 3.25 1.74 ± 2.70 2.74 ± 3.33

Lung 2.76 ± 3.85 2.74 ± 3.51 2.05 ± 3.72 2.33 ± 3.87 2.05 ± 3.81 2.17 ± 3.46 2.48 ± 3.79

Prostate 3.36 ± 3.39 2.41 ± 3.86 2.27 ± 3.21 2.05 ± 4.10 2.50 ± 3.91 2.32 ± 3.77 1.73 ± 3.69

Others 2.00 ± 4.19 2.56 ± 3.17 2.31 ± 3.94 2.73 ± 4.60 1.64 ± 3.47 2.71 ± 3.51 1.71 ± 4.43

p-value 0.766 0.949 0.823 0.696 0.924 0.736 0.609

ECOG

0–1 2.31 ± 3.87 2.40 ± 3.25 2.00 ± 3.58 2.24 ± 3.97 1.63 ± 3.37 2.51 ± 3.34 2.04 ± 3.78

≥ 2 2.93 ± 3.94 2.75 ± 3.41 2.61 ± 3.84 2.91 ± 4.25 2.57 ± 3.97 1.95 ± 3.55 2.27 ± 4.26

p-value 0.553 0.483 0.397 0.464 0.127 0.419 0.591

Pain score

≤ 7 1.71 ± 4.01 2.30 ± 3.19 1.89 ± 3.53 2.46 ± 4.12 1.38 ± 3.07 1.88 ± 3.17 1.76 ± 4.36

≥ 8 3.15 ± 3.64 2.69 ± 3.38 2.46 ± 3.78 2.47 ± 4.05 2.40 ± 3.93 2.67 ± 3.57 2.39 ± 3.57

p-value 0.049 0.440 0.415 0.855 0.081 0.142 0.611

Radiation schedule

Multiple 2.77 ± 3.91 2.61 ± 3.31 2.41 ± 3.53 2.78 ± 3.76 2.14 ± 3.74 2.25 ± 3.32 2.11 ± 4.01

Simple 2.11 ± 3.94 2.46 ± 3.25 2.05 ± 3.96 1.95 ± 4.56 1.78 ± 3.08 2.46 ± 3.54 2.21 ± 3.53

p-value 0.327 0.564 0.508 0.220 0.680 0.776 0.875

Chemotherapy

No 2.61 ± 3.94 2.67 ± 3.40 2.43 ± 3.45 2.36 ± 4.05 2.01 ± 3.50 2.61 ± 3.37 2.19 ± 4.12

Yes 2.41 ± 3.86 2.34 ± 3.17 1.93 ± 3.94 2.61 ± 4.12 1.80 ± 3.75 1.95 ± 3.46 2.02 ± 3.70

p-value 0.797 0.612 0.448 0.446 0.822 0.227 0.717

Bisphosphonates

No 2.29 ± 3.84 2.52 ± 3.26 2.20 ± 3.55 2.35 ± 3.79 2.17 ± 3.48 2.71 ± 3.28 1.99 ± 4.02

Yes 3.14 ± 4.03 2.51 ± 3.42 2.23 ± 4.02 2.77 ± 4.76 1.37 ± 3.89 1.29 ± 3.59 2.45 ± 3.72

p-value 0.235 0.778 0.834 0.359 0.283 0.021 0.599

*Normal work: includes both work outside the home and housework; P — progression; SD — stable disease; CR — complete response; PR — partial response; 
ECOG — Eastern Cooperative Oncology Group
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sponse also associated with a statistically significant 
QoL improvement in all the functional interference 
items, except sleeping.

Previous studies have also reported that patients 
with painful bone metastases responding to RT 
show a better QoL than non-responders. Howev-
er, they could not predict which patients would 
respond to RT. Therefore, RT should be offered 
to all patients with symptomatic bone metastases 
[7]. According to our results, pre-treatment clinical 
variables are not useful to predict the impact of 
RT on post-treatment QoL (Tab. 2). For example, 
several publications showed that treatment deci-
sions might be different between elderly and young-
er patients. Moreover, elderly patients are less likely 
to receive palliative RT [20, 21]. However, the pres-
ent study shows that older patients can benefit 
equally, or even more (regarding general activity, 
mood, and relationships with other people) than 
their younger counterparts (Tab. 2). In addition, 
patients with higher pre-treatment pain score (≥ 8) 
also benefited as much as patients with lower pain 
scores regarding QoL improvement. Therefore, 
QoL improvement after RT should be expected 
even in fragile older patients with lower ECOG 
performance status, independently of the primary 

tumor location, or the type of radiation schedule 
administered (Tab. 2). 

Westhoff et al. [12] presented QoL outcomes 
from the Dutch Bone Metastases Study. The eval-
uation of physical symptomatology and functional 
status showed that although RT provided a mean-
ingful pain response, the level of QoL remained 
stable. Moreover, according to Westhoff et al., in 
general, treatment with RT was not associated with 
an improvement of most QoL domains. Indeed, 
only psychosocial domain improved after treat-
ment. 

Caissie et al. [22] stated that RT responders 
show not only an improvement in pain, but also 
in QoL according to the QLQ-C15-PAL question-
naire. Moreover, one month after RT, responders 
showed an improvement in emotional functioning, 
including a decrease in symptoms such as insomnia 
and constipation.

Several questionnaires have been used to assess 
the ability of the RT to improve the QoL. There-
fore, some studies are not directly comparable with 
the present study because different QoL question-
naires have been used. Nevertheless, the BPI as 
well as QLQ-BM 22 can differentiate between pa-
tients with varying responses and are indicated 

Table 4. Multivariate analysis 

Variable p-value Beta
95% confidence interval

Inferior Superior

General activity

Responders to RT (CR + PR) < 0.001 2.9 1.6 4.2

> 75 years 0.048 1.6 0.01 3.2

Mood

Responders to RT (CR + PR) 0.009 1.5 0.40 2.7

> 75 years 0.026 1.6 0.19 3.0

Walking ability

Responders to RT (CR + PR) < 0.001 2.6 1.3 3.8

Normal Work

Responders to RT (CR + PR) 0.002 2.2 0.80 3.6

Relations with other people

> 75 years 0.004 2.3 0.76 3.8

Sleep

Bisphosphonates (yes) 0.035 –1.4 –2.7 –0.10

Enjoyment of life

Responders to RT (CR + PR) 0.011 1.8 0.41 3.1

Gender (woman) 0.009 1.8 0.46 3.2

RT — radiation therapy; CR — complete response; PR — partial response; SD — stable disease; P — progression
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for use in future clinical trials including patients 
with bone metastasis. We used the self-adminis-
tered BPI questionnaire during the patients’ vis-
its. This simple evaluation instrument addresses 
the description and location of pain; and the level 
of relief that the treatment provides [15, 23]. In 
summary, we showed that the BPI is helpful to dif-
ferentiate patients who respond to treatment from 
those who do not, observing an improvement in 
the 7 functional BPI items at the end of RT (Fig. 1). 
Wu et al. [5] also reported similar results in the BPI 
global improvement but, unlike in our study, these 
authors did not differentiate between responders to 
RT and non-responders.

As early as four weeks after RT, a pain response 
was reported by our patients. This fact was associ-
ated with a statistically significant improvement in 
QoL in all the elements of functional interference, 
except sleeping quality (Tab. 2 and Fig. 2). Zeng 
et al. [24] reported similar results one month af-
ter RT. Additionally, they observed non-significant 
sleep variations in the second and fourth months 
after treatment. Unlike these results, Khan et al. 
[25] showed an improvement in sleeping at the sec-
ond and third month after RT in patients respond-
ing to RT. 

Patients presenting with an initial pain 
score ≥ 8 showed a significant higher improvement 
in the general activity (p = 0.049), compared to 
patients with a baseline pain score < 8, although no 
other differences were found according to any oth-
er functional interference items (Tab. 2). Wu et al. 
[5] using the BPI questionnaire, reported similar 
results. They showed that the overall improvement 
in pain was correlated with a decrease in functional 
interference in patients receiving RT with palliative 
intent for painful bone metastases. Hence, the re-
lationship between pain and general activity rein-
forces the relevance of pain reduction as a goal of 
palliative RT.

Interestingly, in our study responders had sig-
nificantly greater improvement in functional psy-
chosocial aspects (such as relations with others, 
and life enjoyment) compared with nonresponders. 
McDonald et al. [9] and Whestoff et al. [12] have 
also reported similar results. Conversely, other au-
thors [8, 10] have reported opposite results. The dif-
ficulty in achieving statistical significance in these 
studies is likely explained by their limited sample 
size. Additionally, we should consider that psycho-

social aspects may not be completely influenced by 
pain alone, but also by several symptoms such as 
fatigue, nausea, or appetite loss [26].

We acknowledge EORTC QLQ-BM22 was spe-
cifically designed and validated to evaluate QoL 
in patients with bone metastasis providing a more 
comprehensive evaluation of QoL than BPI. Brief 
pain inventory, however, is designed to evaluate 
functional interference in different clinical settings, 
including also patients with bone metastasis under-
going palliative radiotherapy (2–4). When evaluat-
ing interventions for cancer pain, improving pain 
interference in daily activities, rather than mere 
pain reduction, is a desirable endpoint for palliative 
radiation therapy. In this context, BPI is consid-
ered a validated tool in this clinical scenario (2–4). 
Therefore, we decided to use the BPI short form to 
evaluate the intensity of pain and the pain interfer-
ence in patient’s life.

In our study, patients > 75 years old presented 
a significantly higher improvement in general ac-
tivity, mood and relationships with others com-
pared with younger patients (p = 0.008) (Tab. 2 
and Fig. 3). Hence, an older age should not be a rea-
son to withhold palliative RT [17].

There might be other variables that can influence 
the improvement in QoL in addition to the effect 
of RT, and they could impact the outcomes ob-
served in functional interference items included in 
BPI. However, we found that ECOG, chemothera-
py, primary tumor location and RT schedule were 
not significantly related with any of the functional 
interference items. Therefore, RT treatment should 
not be declined based on clinical variables as, in 
general, they do not predict different results regard-
ing QoL after palliative RT.

When we compared the QoL scores between 
the 2 most used schemes of RT (multiple fractions, 
20 Gy/4–5 fractions vs. 8 Gy/L fraction), we found 
no significant differences in any QoL domains. 
Other authors founded similar results [18]. There-
fore, a single fraction should be offered to these 
patients, especially to those presenting with short 
life expectancy.

We must highlight the limitations of the pres-
ent study which include the relatively small sam-
ple size recruited and the reduction of the sam-
ple size for final analysis to 128 patients. Howev-
er, loss to follow-up is a common issue regarding 
patients with metastatic disease. We have only 
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collected the first month’s BPI. This interval was 
chosen because most patients usually have already 
responded and was not extended further to avoid 
interference with other additional therapies that 
patients may receive in the future. This limited BPI 
follow-up one month after RT prevents assessment 
of long-term outcomes regarding QoL. However, 
according to our results, patients undergoing palli-
ative RT experience pain response and subsequent 
quality of live improvement already at four weeks 
after treatment. Although median time to response 
after radiotherapy is around 4 weeks, we acknowl-
edge that some patients may experience pain re-
sponse before or even 4 weeks after radiothera-
py. Therefore, this study did not evaluate possible 
further responses to radiotherapy including QoL 
on earlier and later points in time as previously 
described by other authors 

Moreover, McDonald et al. [9] showed that for-
ty percent of patients experienced pain reduction 
and QoL improvement in earlier time points (such 
as 10 days after RT) with further improvements 
for most QoL domains at day 42 in patients re-
sponding to RT. Therefore, these results enhance 
the fact that RT should be offered even for those 
patients that present a limited expected survival.

Finally, in our series, as in most of the published 
series, the treatment of bone metastases is performed 
with conformal 3D-RT; however, some authors have 
studied the possibility of applying more modern 
techniques such as SBRT. Nguyen et al. [27] found 
in a phase II trial that SBRT had higher rates of pain 
response. Indeed, several studies have been pub-
lished comparing the effectiveness between SBRT 
and conventional RT [32–37]. Indeed, there are po-
tential disadvantages of SBRT, including possible 
increased pain flare or a higher incidence of radia-
tion-induced fractures [38]. However, if a dose-es-
calated approach within the context SBRT could 
improve the pain response to radiotherapy and re-
duce acute toxicity, this would have a significant im-
pact on the QoL for a large number of patients with 
advanced metastatic disease. In this context, there 
is a future avenue of research to confirm this hy-
pothesis [38].

Conclusions

There is a significant correlation between pain 
reduction and improvement in functional inter-

ference items (including physical and psychosocial 
aspects) in patients with bone metastasis undergo-
ing palliative RT, regardless of treatment fraction-
ation and pretreatment clinical variables (such as 
age, gender, ECOG, tumor location or pretreatment 
pain intensity score).
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