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Abstract

Background: Bone-targeted agents (BTAs) are widely used in the management of patients with bone metastases
from solid tumors. Knowledge of the impact of their routine care use on patient-reported pain and bone pain-
related quality of life (Qol) is limited.

Methods: This real world, cross-sectional study enrolled patients over a 3-month period through oncologists across
Switzerland. Patients were 2 18 years, had solid tumors and at least one bone metastasis, and received routine care
for bone metastases. Physicians provided data on BTA-related practices, risk of bone complications and BTA regimen.
Patients completed questionnaires about pain (BPI-SF), general and bone pain-related QoL (FACT-G, FACT-BP) and
treatment satisfaction (FACIT-TS-G).

Results: Eighteen sites recruited 417 patients. Based on the FACT-BP, 42% of the patients indicated not having bone
pain. According to the BPI-SF, 28% reported no, 43% mild, 14% moderate, and 15% severe pain, respectively. Patients
not treated with a BTA had better overall QoL (FACT-G: p =0.031) and bone pain-related QoL (FACT-BP, p = 0.007) than
those treated with a BTA. All pain and other QoL scales did not differ between groups. Patients perceived at ‘low risk of
bone complications’ by their physician not receiving a BTA reported less pain and better QoL than those considered at
‘low risk’ but receiving BTA treatment or those considered at ‘high risk’ regardless of BTA treatment. Overall satisfaction
with the treatment was good; almost 50% of patients reporting that they were completely satisfied.
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Conclusions: Overall, pain and Qol did not differ according to BTA treatment or physicians’ risk perception. Patient
with low risks not receiving BTA treatment reported least pain and highest QoL scores. These results may suggest that
treating physicians assess bone complication risk appropriately and treat patients accordingly, but they need to be
confirmed by objective determination of longitudinal skeletal complication risk.
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Background

Bone metastases are common in patients with solid tu-
mors and are frequently associated with skeletal compli-
cations, known as skeletal-related events (SREs) and
symptomatic skeletal events (SSEs) [1]. An increase in
bone pain at the onset and diagnosis of bone metastases
often leads to a decrease in quality of life (QoL) [2-5].
Further symptoms including fatigue, trouble sleeping,
numbness and tingling can also follow within 1 year
after diagnosis [3]. Bone-targeted agents (BTAs) are
widely used in clinical practice to delay the onset of
SREs and bone pain, and thereby to maintain or delay a
decrease in QoL [1, 6].

The effect of BTAs on QoL has mainly been evaluated
by comparing the RANK ligand inhibitor denosumab
with bisphosphonates. In a pooled analysis of three
double blind randomized clinical trials (RCTs) with pa-
tients with solid tumors (breast, prostate and others),
clinically meaningful improvements in QoL were similar
for both agents [7]. However, fewer patients experienced
a clinically meaningful worsening in QoL when treated
with denosumab compared to bisphosphonates. The re-
cent REaCT-BTA trial compared the effect of 12- versus
4-weekly BTA regimens for 1 year on QoL in patients
with bone metastases from breast and prostate cancer
[8]. Results showed no statistically significant differences
between the 12- and 4-weekly dosing regimens in any of
the evaluated QoL outcomes [8]. Due to limitation with
regard to sample size, the clinical relevance of these
findings remains unclear. In patients with non-small cell
lung cancer, the evidence that BTAs prevent pain or
have a favorable impact on QoL is still weak [2].

In addition to the ongoing collection of robust data on
the long-term safety and QoL impact of BTA therapy in
randomized clinical trials, data from observational studies
on current practices of BT A use in routine care have been
published [9-11]. A study conducted across six European
countries in patients with advanced breast cancer [9] and
patients with prostate cancer [10], showed that patients
with bone metastases reported worse pain and QoL than
those without bone metastases. In the subgroup of patients
with advanced breast cancer who had bone metastases,
those receiving a BTA reported significantly lower average
pain severity scores and lower scores for pain interference

with daily activities than those who did not receive a BTA
[9]. This study used a well-known, validated, general meas-
ure for pain and QoL. An instrument validated for bone
metastases-related QoL including questions specific to bone
pain may provide additional understanding of patients’ ex-
pectations and acceptance of bone-specific therapies [12].
In addition to patient-reported outcomes (PROs), so-called
patient-reported experiences (PREs) gain importance as in-
dicators for the quality of care. PREs include patient’s
needs, experiences and satisfaction whilst receiving care
[13]. The patient view is important as a prolonged use of
BTAs may raise concerns about additional benefit, cumula-
tive risks for adverse events (e.g., osteonecrosis of the jaw),
treatment costs and inconvenience for patients [14].

A recent multicenter, observational study provided real-
world insight into the routine care of BTA prescribing
practices of physicians treating patients with bone metas-
tases from solid tumors in Switzerland [11]. PROs were
also collected, including pain, and bone-metastases-
related QoL and satisfaction with treatment. Variation in
BTA administrations may results in different patient expe-
riences. We aimed to understand the impact of BTA treat-
ment on patient-reported pain, QoL, and satisfaction with
treatment by taking physicians’ estimation of risk for bone
complications into account.

Methods

Study design

This cross-sectional observational survey study aimed at
obtaining information on the real-world use or non-use of
BTAs and their effect on patients’ bone pain, general and
bone-pain-related QoL in Switzerland. Participating physi-
cians all over Switzerland documented every patient with
bone metastases coming for a regular visit during a given
time period of 3 months. This allowed capturing all pa-
tients with bone metastases independent from BTA treat-
ment and BTA administration interval. The study was
approved by the cantonal ethics committee of Zurich
BASEC 2017-01337 for all participating sites.

Physicians and patients

Physicians participating in the study were identified via
the Swiss Group for Clinical Cancer Research network
supported by the Swiss medical oncology association.
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They could practice at either public hospitals or private
clinics/practices and had to be personally responsible for
patient treatment decisions at their center. The physi-
cians who agreed to participate identified patients under
their treatment. Patients were eligible if they were aged
>18 years; had solid tumors and at least one bone metas-
tasis. They had to attend regular visits during the 3
months the physician’s center was participating in the
study. All patients provided written informed consent
before participating.

Physicians had to provide details on their clinical con-
text (e.g., specialism, experience, type of center, case-
load) and BTA prescribing behaviors (preferred agent,
dosing schedule, factors that influence BT A-related clin-
ical decision-making) [11]. They also completed a study-
specific questionnaire for each eligible patient regarding
patient characteristics, BTA use, preferred agent, dosing
frequency and clinical drivers of BTA initiation, risk of
bone complications (i.e., at high risk of pathological frac-
tures, surgery or radiation to bone, or spinal cord com-
pression) and related outcomes (bone complication
incidence, bone pain and analgesia use) (Table S1). The
risk perception was based on the physician’s clinical
opinion.

Assessments

Patients assessed their pain severity with the Brief Pain
Inventory — Short Form (BPI-SF) at the time of their
visit. The BPI-SF is a well-validated and commonly used
self-report measure to assess pain severity and pain
interference with daily activities and QoL [15]. In this
study, we only assessed pain severity (“worst”, “least”,
“average”, “right now”). Patients rated their pain for each
scale from 0 (no pain) to 10 (pain as bad as you can im-
agine). Patients’ worst pain scores were classified as fol-
lows: 0 for no pain, 1 to 4 for mild pain, 5 or 6 for
moderate pain, and 7 to 10 for severe pain [16, 17].
Worst-pain severity ratings also were dichotomized into
a no or mild pain category (score 0—4) and a moderate
or severe pain category (score 5-10).

In addition, patients completed a cancer-specific QoL
questionnaire, the Functional Assessment of Cancer
Therapy — General (FACT-G), and a bone-pain module,
the FACT-BP [18]. The FACT-G covers four subscales:
physical, social/ family, emotional, and functional well-
being. Patients rate how they have felt over the past 7
days, on a scale of 0 (“not at all”) to 4 (“very much”).
Each subscale is scored 0-28 (except for the emotional
well-being subscale 0-24). The FACT-G total score can
be calculated by adding up the four subscales (score
range 0—108). The FACT-BP is a 16-item scale assessing
cancer-related bone pain and its effects on QoL in the
same response format as the FACT-G (score range 0-
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60). Higher scores indicate less bone pain and/or better
QolL.

To evaluate expectations and satisfaction with treat-
ment, patients further completed the FACIT-TS-G
(Functional Assessment of Chronic Illness and Treat-
ment — Treatment Satisfaction-General) [19]. Patients
were instructed to answer the questions by considering
specifically their BTA treatment. The eight single items
assess patients’ perception of effectiveness and side-
effects of treatment, physician support, recommending
the treatment to others, decision making and overall
treatment evaluation. The response format varies ac-
cording to question type.

Statistical considerations

As this is a cross-sectional descriptive study, no formal
sample size calculation was performed. All eligible pa-
tients were included in the analysis. Categorical variables
are reported as frequencies and percentages. Continuous
variables include the total scores, subscales and single
items of the FACT-G, FACT-BP, FACIT-TS-G and BPI-
SF [15, 20]. Differences between groups were tested by
Wilcoxon—-Mann—Whitney tests or Kruskal-Wallis tests.
A difference of >3 points in the FACT-BP [18] and > 4
in the FACT-G [21] is considered clinically relevant.
McNemar’s test of symmetry tested the accordance be-
tween physicians and patients’ pain ratings. Analyses
were performed with SAS 9.4 (SAS Institute Inc., Cary,
NC, USA).

Results

Between November 2017 and May 2018, 86 oncologists
from 18 sites across Switzerland participated in the
study. The 3-month period of participation varied for
each center, resulting in a longer than 3 months overall
study period. Eighty percent (N = 69) of the participating
physicians reported working in public hospitals and 20%
(N=17) in private institutions. Almost half (48%) had
10-20 years’ medical expertise, 20% had between 5 and
10years’ experience, 17% had <5years’ experience,
followed by 15% with > 20 years’ medical expertise.

Patient and disease characteristics

The 18 sites recruited 417 patients with advanced solid
tumors and bone metastases. The most common under-
lying tumor type was breast cancer, followed by prostate
and lung cancer (Table 1). The majority of patients
showed disease stabilization at the time of assessment.
Approximately two thirds of patients were under active
antitumor treatment (hormone therapy, chemotherapy
and/or radiotherapy). More than three out of four pa-
tients (79%) had at least three bone metastases. The
most common sites of bone metastases were vertebrae
locations (75%) and in the hip/pelvis (66%) (Table 1).
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Table 1 Patient demographics and clinical characteristics (N =
417 patients)

Median age (min., max.) 69 (30, 95)
Underlying tumor entity N (%)
Breast cancer 169 (41)
Prostate cancer 106 (25)
Lung cancer 62 (15)
Other 80 (19)
Disease status N (%)
Progressing 112 (27)
Stable 302 (72)
Missing 3(1)
ECOG performance status N (%)
0 140 (34)
1 210 (50)
2 53(13)
3 143
Cancer treatments (multiple) N (%)
Chemotherapy 258 (62)
Endocrine therapy 264 (63)
Targeted treatments 100 (24)
Immunotherapy 82 (20)
Radiotherapy 251 (60)
Radioisotope therapy 34 (8)
Surgery 207 (50)
Unknown 6 (1)
Employment status N (%)
Working part time 67 (16)
Working full time 38 (9)
Unemployed 46 (11)
Retired 261 (63)
Unknown 5(

The vast majority of the patients (92%) was not experi-
encing bone complications at the study entry assess-
ment. The frequency of co-morbidities was collected at
study start, with the most common (> 8%) conditions re-
ported for patients being hypertension (38%), diabetes
mellitus (10%), chronic obstructive pulmonary disease
(9%), renal impairment (9%) and coronary heart disease
(8%). Half of the patients were 69 years or older.

Patient-reported pain and bone pain-related QoL

At the time of assessment, 28% of the patients (112/400)
with available BPI-SF scores were not experiencing pain;
43% (174/400) reported mild pain, 14% (55/400) had
moderate and 15% (59/400) had severe pain. According
to the FACT-BP single-item (Table S2), 42% of the pa-
tients indicated not having bone pain. A considerable

Page 4 of 9

proportion of patients (44 to 78% depending on ques-
tion) indicated that bone pain did “not at all” affect
physical, social or emotional aspects of their life. Patients
who indicated to have no or mild pain (BPI-SF <4) re-
ported better scores for all QoL scales (Table S3).

While 114 (29%) patients experienced moderate-to-
severe pain (BPI-SF >5), physicians reported moderate
to severe pain in 62 (15%) patients (Table S4). Patients’
rated their pain as more severe than physicians (p <
0.001).

Patient-reported pain and analgesic use

Among patients with available BPI-SF and Analgesic
Quantification Algorithm (AQA) scores, approximately
half of the patients (190/399, 48%) were not receiving
analgesics, 33% (133/399) were receiving non-opioid an-
algesics and 17% (66/399) strong opioids. In the majority
of patients, analgesic use corresponded with their pain
reports (Fig. 1, Table S5). Among patients without pain,
44% were not receiving analgesics, among those with
mild-to-moderate pain, 68% were receiving non-opioid
analgesics, and among those with severe pain, 44% were
receiving strong opioids.

Pain and QoL by BTA treatment and risk for bone
complications

Mean BPI-SF pain severity did not significantly differ be-
tween patients who received BTA treatment compared
to those who did not (Table 2). When looking at pain
severity groups, patients with mild pain were more often
not treated than treated with BTA. For the other severity
groups, there was no apparent association between pain
severity and BTA treatment (Table 3). FACT-G sub-
scales scores for physical, social, emotional and func-
tional wellbeing were similar in BTA-treated and
untreated patients. However, patients who were not
treated with a BTA reported better overall QoL (FACT-
G mean difference: 4, 95% CI: 0.33, 7.5; p =0.031) and
bone pain-related QoL (FACT-BP mean difference: 3,
95% CI: 0.3, 4.0; p = 0.007) compared to patients treated
with a BTA (Table 2).

More than half of the patients (235/417, 56%) were
considered to be at high risk of bone complications by
their treating physicians. No association between pain or
any of the QoL outcomes and perceived risk of bone
complications (i.e., high- vs. low-risk patients as catego-
rized by their treating physicians) were observed (Table
3). Patients considered at ‘low risk of bone complica-
tions’ not receiving a BTA reported significantly lower
‘worst pain’ scores (p =0.025) and better bone pain-
related QoL scores (p =0.012) than those considered at
‘low risk’ but receiving BTA treatment or those consid-
ered at ‘high risk’ regardless of BTA treatment (Fig. 2,
Table S6).
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Fig. 1 Distribution of BPI worst pain by Analgesic Quantification Algorithm (AQA) score

Patients’ expectations and satisfaction with treatment

The majority of patients (80%) rated the effect of BTA
treatment as “good” to “excellent” (Table S7). More than
half of the patients (55%) rated the effectiveness of the
BTA treatment and 41% the side effects of treatment as
better than expected. The majority also felt that their
doctor did help them evaluate the treatment effects
(78%), and that this was the right treatment for them
(83%). Overall satisfaction with the treatment was good,
with almost 50% of patients being completely satisfied.
Over 60% of the patients would recommend the

treatment to someone with the same condition and
would choose it again.

Discussion

This study provides complementary data on patient-
reported pain and bone pain-related QoL from a multi-
center, observational study about BTA prescribing prac-
tices of physicians treating patients with bone metastases
from solid tumors [11]. Patients reported on average
mild pain, 71% of all patients and 81% of patients not re-
ceiving a BTA, respectively, reported no or mild pain.

Table 2 Patient-reported outcomes by BTA treatment and risk status

Patients treated with  Patients not treated High bone Low bone complication
BTA therapy with BTA therapy complication risk  risk
N Mean SD N Mean SD pvalue* N Mean SD N Mean SD p value®
Pain (BPI-SF)*
Worst pain 29 31 29 104 25 27 0.076 229 30 29 155 29 2.7 0.684
Least pain 295 12 1.6 104 11 1.6 0.815 228 1.1 16 155 12 1.6 0.364
Average pain 296 2.1 2.1 104 19 2.1 0.249 229 2.1 2.1 155 20 20 0.957
Pain right now 296 1.7 22 104 14 19 0.359 229 15 2.1 155 1.7 2.1 0414
Bone pain (FACT-BP)® 301 477 124 105 507 11.0 0007 230 481 121160 489 119 0.397
Quality of Life (FACT-G)"
Physical wellbeing 302 205 57 105 215 54 0.084 231 206 58 160 20.8 56 0693
Social/family wellbeing 299 217 50 105 226 4.8 0.101 231 219 50 158 220 4.8 0.961
Emotional wellbeing 300 174 47 105 185 4.2 0.060 231 177 4.7 158 17.6 45 0.698
Functional wellbeing 303 178 54 105 189 52 0.078 232 177 55 160 185 5.0 0.205
FACT-G total score 296 774 155 105 814 144 0031 229 781 154 157 788 155 0.665

@ Higher score indicate worse pain
® Higher scores indicate less bone pain or better QoL
3 Univariate Wilcoxon-Mann-Whitney tests
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Table 3 BPI-SF pain scores according to BTA treatment and risk status®

Overall sample
Receiving BTA Therapy

Known risk status
Bone complication risk

No (n =104) Yes (n =296) High (n =229) Low (n =155)
BPI-SF Worst pain n (%) n (%) n (%) n (%)
No 31 (30) 81 (27) 64 (28.0) 43 (28)
Mild 53 (51) 121 (41) 97 (42.7) 71 (46)
Moderate 8(8) 47 (16) 34 (14.5) 19 (12)
Severe 12(11) 47 (16) 34 (14.5) 22 (14)

Note: Pain assessment was missing for 17 patients;

@ risk of bone complications was defined by the treating physician based on estimated risk for pathological fractures, surgery or radiation to bone, or spinal

cord compression

When asked specifically for bone pain, 42% reported no
pain. Between 44 and 78% indicated that bone pain did
“not at all” interfere with different aspects of daily life.
However, patients who reported moderate-to-severe
pain (BPI-SF) had worse QoL scores than those who re-
ported no or mild pain confirming results from previous
studies showing a negative impact of pain on QoL [1].

In comparison, a pooled analysis based on individual
patient data from three RTCs showed no or mild pain in
53% of patients with solid tumors and bone metastases
before starting treatment with denosumab or zoledronic
acid [7]. Average QoL scores were worse than were
those observed in our study. The comparability of our
results to those of RCTs is limited. RCTs focused on
changes in pain and QoL during BTA treatment and in-
cluded patients who were early in the disease course
while our results reflect the situation of patients at dif-
ferent stages of their disease. Pain and QoL scores in our
study also compare favorably to those observed in a
cross-sectional real-world study for patients with ad-
vanced breast [9] or prostate cancer [10] who presented
with bone metastases.

Data from our study indicates that treating physicians
achieve an adequate pain management for their patients.
The majority of patients in each pain severity group re-
ceived analgesics corresponding to their pain reports
whereas data from another real-world study suggests
under-treatment of pain in patients with prostate cancer
and bone metastases [10]. Patients in our study probably
received a good overall disease management with effect-
ive anti-cancer treatments and supportive care measures,
including adequate pain and hypocalcemia management.
Switzerland is a wealthy country providing universal and
rapid access to the health care system including treat-
ments for malignant osteolytic bone disease.

The comparison of patients who were treated to those
who were not treated with a BTA showed no differences
between these groups for pain severity or for physical,
social, emotional and functional wellbeing. Interestingly,
patients not treated with a BTA reported clinically rele-
vant better overall and bone pain-related QoL than

patients treated with a BTA. In contrast, existing real-
world practice data indicated that advanced breast can-
cer patients who were receiving a BTA presented with
significantly lower average pain severity than those not
receiving a BTA [9]. Moreover, one of the early studies
on BTA treatment effects in patients with breast cancer
and lytic bone metastases showed significantly less in-
crease in bone pain with bisphosphonate pamidronate
disodium compared to placebo [22].

According to the physicians in our study, ‘high risk’ of
bone complications and bone pain were the most com-
mon drivers of BTA initiation [11]. Physicians’ risk per-
ception alone was not associated with any of the PROs.
Patients perceived at ‘low risk’ of bone complications
not receiving a BTA were those reporting less pain and
better QoL than those considered at ‘low risk’ who did
receive BTA treatment or those considered at ‘high risk’
regardless of BTA treatment. Differences in QoL be-
tween patients with ‘high’ and ‘low’ risks for bone com-
plications may be a consequence of varying disease
burden. Differences between physicians in terms of risk
perception were not taken into account.

Among patients who received a BTA almost 50% of
patients reported complete satisfaction with treatment,
80% perceived the effect of BTA treatment as “good” to
“excellent”. These estimations underpin the appropriate
pain management and low incidence of SREs observed
in this population most likely due to the relatively high
proportion (71%) of physicians reporting a guideline-
recommended BTA prescription [11]. A recent retro-
spective study among German oncologists found guide-
line adherence to be associated with bone pain
improvement in lung and breast cancer patients [23].
Overall, our results are indicative for the ability of treat-
ing physicians using their clinical judgement to assess
bone complication risk and to treat appropriately. Al-
though guidelines based on RCTs apply in general, the
individual patient requires considerations on whether at
all using a BTA, and, if yes, on the optimal dose, start
and duration. No randomised data is available to guide
whether all patients with bone metastases should initiate
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Fig. 2 Boxplots for pain and QoL by BTA treatment (yes/no) and risk
status (low /high). a BPI worst pain; b FACT-BP, FACT-G total score.
Higher scores for the BPI worst pain indicated worse pain; higher
scores for the FACT-BP and FACT-G indicate better QoL

a BTA as soon as bone metastases are diagnosed. How-
ever, current clinical practice guidelines recommend
starting a BTA in the vast majority of patients irrespect-
ive of symptoms [14].
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The cross-sectional nature of the study requires a cau-
tious interpretation of our findings. The PROs highlight
a snapshot of a single time point on the individual pa-
tient’s illness trajectory. It is therefore not possible to de-
duce or anticipate the evolvement of pain or QoL over
time, also because we did not control for the time since
BTA treatment start. Randomized trials incorporating
repeated pain and QoL measurements showed a delay of
worsening rather than an improvement in these out-
comes when treated with denosumab compared to zole-
dronic acid [7]. Local external beam radiotherapy is
effective and provides a rapid relief for painful bone me-
tastases [24]. Among the patients with bone complica-
tions at diagnosis (n =135), 76% received radiotherapy.
We did not control for the time since diagnosis and can
therefore not estimate the effect of radiotherapy on the
relationship between BTA treatment, pain and quality of
life.

Our sample may have been overrepresented with pa-
tients who were at an early stage of BTA treatment, al-
though some measures were taken to minimize potential
sources of selection within the patient and physician
populations. The 3-month study period was determined
and informed by current clinical practice guidelines for
BTAs and commonly used chemotherapeutic agents to
ensure inclusion of all patients with bone metastases, re-
gardless of BTA treatment. The observational nature of
the study ensured that findings reflect patients’ experi-
ences while receiving treatment in real-world practice.

In addition to a pain severity measure, we used the
FACT-BP, a QoL measure specific to cancer patients
with bone metastases. The only other validated tool for
this subgroup of patient is EORTC QLQ-BM22 [25].
The choice of the FACT-BP allowed to focus on all
emotional and functional items due to bone pain exclu-
sively, while the QLQ-BM22 assess these based on pa-
tients’ illness in general [12]. The more concise 16-item
FACT-BP may prove beneficial when the impact solely
of bone pain on QoL is of interest [12]. The QLQ-BM22
examines bone pain in five main areas, and differentiates
between constant and intermittent pain [25], something
we did not capture in this study. Although patients were
specifically instructed to evaluate expectations and satis-
faction with their BTA treatment, it may have been diffi-
cult for them to isolate their estimation from the effects
of other treatments they received.

In conclusion, PROs support the findings based on the
physicians’ perspective suggesting high levels of pain
control [11]. Overall, pain and QoL did not significantly
differ according to BTA treatment or physicians’ risk
perception. Although differences in QoL between pa-
tients considered to be at ‘low’ and ‘high’ risk may be a
consequence of varying disease burden, there may be a
subgroup of patients who may benefit from not starting
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BTA treatment at diagnosis of bone metastases. Due to
the lack of prospective data on factors or characteristics
that would justify forgoing BTA treatment, the individ-
ual decision of not treating a patient as observed in real-
world practice cannot be recommended. However, real
world data may add further information for patient care,
in particular for the management of subgroups of pa-
tients not sufficiently covered by guidelines.
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