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Abstract

Palliative radiotherapy (RT) is prescribed to patients with bone me-
tastases to alleviate symptoms and improve quality of life. The lack
of consistent endpoints for such trials has made cross study com-
parison difficult and has led to contradictory conclusions. The In-
ternational Bone Metastases Consensus Working Party was estab-
lished to create a standard set of endpoints and recommendations
for future clinical trials. Recommendations were included regard-
ing eligibility criteria, pain assessments, follow-up assessments,
timing, as well as radiation techniques. Suggestions were also made
to facilitate the ease with which different studies could be compared
as well as to encourage widespread consistency in certain aspects
of trial design. Investigators conducting clinical trials in bone me-
tastases should continue to adopt these recommendations to ensure
consistent guidelines based on the most recent literature.
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Introduction
Bone metastases

Bone metastases are a frequent complication in patients
with advanced cancer [1, 2]. Morbidity related to bone me-
tastases is significant and includes pathologic fractures and
spinal cord compression that subsequently reduce quality of
life (QOL) [2-4]. Treatments for bone metastases are pal-
liative, often with the intent of reducing the commonly as-
sociated pain [2, 4]. Radiotherapy in particular is commonly
prescribed as an efficacious and efficient method to reduce
symptoms associated with bone metastases.

International Consensus on Palliative Radio-
therapy Endpoints in Clinical Trials in Bone
Metastases

Clinical trials have lent much to the understanding of external
beam radiotherapy as an effective method for treating bone
metastases [5]. Previous trials [5-7] evaluating the use of dif-
ferent dose fractionations have reported varying degrees of
benefit gained from treatment which may be attributed to the
lack of consistent study endpoints and endpoint definitions.
For example, the RTOG evaluated data from their large ran-
domized trial twice, once including only pain scores [8], and
again, including both pain analgesic scores and the use of
retreatment [9]. The authors concluded that both fractionated
and single treatments were equally efficacious in the case
of the former, but when analgesic scores and retreatment
were included, the protracted fractionation schedules were
of greater benefit in complete response analysis. In another
randomized trial, Kirkbride et al. compared the efficacy of
8 Gy in 1 fraction vs. 20 Gy in 5 fractions for the palliation
of bone metastases in a phase III randomized setting, use of
analgesics was recorded along with pain scores (which had
been used as a standard since) [10]. In the primary analy-
sis, assessing pain scores alone, more significant pain relief
was observed in the group who received hypofractionated
radiotherapy regimens. However, when including analgesic
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Table 1. Response Categories

Term

Definition

A pain score of zero at treated site with no concomitant increase in analgesic intake

Complete Response

(stable or reducing analgesics in daily oral morphine equivalent (OMED))

Pain reduction of 2 or more at the treated site on a 0 - 10 scale without analgesic

increase, or
Partial Response

Analgesic reduction of 25% or more from baseline without an increase in pain.

Increase in pain score of 2 or more above baseline at the treated site with stable

OMED, or

Pain Progression

An increase of 25% or more in OMED compared with baseline with the pain score

stable or 1 point above baseline

Indeterminate Response

Any response that is not captured by the complete response, partial response or pain
progression definitions.

intake, no significant difference in response was observed
between the two regimens [10], which has been confirmed
by numerous randomized trials and compiled in three meta-
analyses [5-7].

As clinical trial design is subject to a variety of factors
including study purpose, investigator preference, resources
and personnel, two studies conducted for a similar purpose
may diverge significantly at various stages. To maximize the
opportunity for cross study comparison and consistency, the
International Bone Metastases Consensus Working Party
was established with the goal of producing unified endpoint
definitions and recommendations for the design of future
clinical trials in bone metastases.

International consensus (2002)

The 2002 publication detailed the development of such end-
points and recommended specific standardized criteria, such
as the inclusion of formal definitions of response rate that
incorporated analgesic uptake (Table 1) [11]. Additionally,
suggestions were made to aspects of clinical trial design for
bone metastases such as eligibility criteria, pain assessments,
follow-up assessments and timing as well as radiation tech-
niques.

At the time of publication, directives for future research
included: assessing the validity of proxy data, emphasis on
developing accurate survival prediction methods, valida-
tion of bone metastases-specific quality of life (QOL) as-
sessments, as well as investigating the cost-effectiveness
of treatment [11]. Following the publication of the original
consensus paper, several authors incorporated the updated
endpoint definitions in their respective clinical trials [12-15].
Despite the fact that the incorporation of analgesic intake
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into response rate criteria resulted in a decrease in overall
response rate, the data proving pain relief equivalency be-
tween single versus multiple fraction regimens has been con-
sistently reported [1].

Update of the international consensus (2011)

To ensure that the previously developed guidelines reflect
the most recent evidence, the group published an update to
the original 2002 consensus paper in 2011 [1]. Additional
recommendations were made to facilitate cross study com-
parison and consistency by encouraging the use of well-
established and well-defined endpoints, along with various
suggestions and modifications to certain aspects of study
design.

The updated consensus included previously unaddressed
points such as the recommendation of specific QOL instru-
ments, the allowance of proxy-rated data and a well-defined
re-irradiation timeline, amongst other items. Some recom-
mendations were deemed ‘minimum features’ of a bone me-
tastases clinical trial and included the use of explicitly de-
fined anchors on ordinal pain scale, offering electronic data
capture methods for patients, utilization of proxy-rated data
when necessary, and the use of validated QOL instruments
specific to bone metastases. Items with >80% agreement are
presented in Figure 1.

Palliative radiotherapy side effects
As improvement of QOL is key for patients undergoing pal-
liative radiotherapy for bone metastases, two key side effects

have been discussed during the composition of the Interna-
tional Consensus - pain flare and radiation induced nausea

www.wjon.org



Clinical Trials in Bone Metastases

World | Oncol « 2012;3(1):1-7

a) Re-irradiation should only be considered at least 4 weeks after initial
treatment

b) A recommendation to use quality of life instruments specific to
bone metastases patients such as the EORTC QLQ-BM22 or the EORTC
QLQ-C15-PAL.

¢) Follow up by of clinic visits, mailed questionnaires, telephone
interviews and/or electronic tallying

d) A patient-assessed, ordinal pain scale of 0 - 10 is recommended,
with zero representing no pain, and 10 representing worst pain ever
experienced.

e) A “run in” period of no more than 1 weeks for analgesic adjustment
is recommended.

m Agree

m Disagree

1 ® Other

hi

0%

20% 40% 60% 80% 100%

Figure 1. ltems with > 80% Agreement. *ltems with > 80% agreement as per the 2011 International Consensus. For other

items, please see publication (1).

and vomiting (RINV).

Palliative radiotherapy is typically associated with few
treatment-related side-effects, most of which are conditional
on the site that is irradiated [16]. A common side effect of
patients undergoing palliative radiotherapy for bone metas-
tases is pain flare defined as a temporary increase in bone
pain immediately after radiotherapy [17, 18]. The transient
increase in pain may subsequently reduce quality of life for
the few days after treatment. Patients are usually directed
to commence intake of ‘break-through’ pain medications
on onset of pain flare, however, opioids do not prevent the
phenomenon altogether and patients would still experience
some degree of pain. The steroid dexamethasone is currently
undergoing a randomized phase III study for the prophylaxis
of pain flare in Canada. The phase II studies that have been
completed since have shown promise, reducing the number
of patients experiencing pain flare from approximately 2/5
to 1/5 [17, 18]. Patients undergoing palliative radiotherapy
should be made aware of this phenomenon and be instructed
regarding preventative or management strategies.

Despite being commonly associated as a side effect of
chemotherapy, radiation induced nausea and vomiting can
affect a significant percentage of patients depending on the
areas irradiated [19]. Along with reductions in QOL, RINV
can impair both functional and physical status [20] and
should be proactively managed especially in high risk pa-
tients. Presutti et al. assessed the pattern of RINV in a pallia-
tive radiotherapy clinic, and found that approximately half
of their sample experienced RINV, which occurred up to 10
days post-treatment [21]. Although the prevalence of this side
effect is quite high, there exist few trials which have assessed
management strategies for RINV. Salvo et al. conducted a
systematic review of randomized trials examining the pro-
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phylaxis of RINV using 5-hydroxythryptamine-3 serotonin
receptor antagonists (5-HT3 RAs) [19]. Although evidence
exists supporting the use of 5-HT3 RAs for emesis, there is
little data to support prophylaxis of nausea; even fewer data
existed concerning QOL outcomes, adverse effects, or need
for other rescue medicines. The authors concluded that fur-
ther trials were necessary to investigate this issue in patients
undergoing palliative radiotherapy.

Future Directions

Steps towards the recommendations made will maximize the
ability of future clinical trials to produce consistent data that
can be easily interpreted and compared against other trials.
However, early adoption of recommended guidelines can be
limited by the lack of appropriate instruments. Guidelines, in
turn, should be updated periodically to reflect both tools and
technologies that are newly available.

Bone specific quality of life instruments

As treatment aims shift towards palliation, QOL endpoints
are important in quantifying the efficacy of an intervention.
To effectively measure such an endpoint, change or improve-
ment to QOL must be well defined. Furthermore, instruments
must be able to capture meaningful QOL changes [22]. To be
able to capture even the most subtle QOL changes relevant
to a population, disease specific QOL instruments should be
used whenever possible [23].

Prior to the development of a module specific to patients
with bone metastases, quality of life issues were assessed
most commonly through the EORTC QLQ-C30, a general
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questionnaire for all cancer patients [24]. The need for a
more disease-specific assessment became apparent, as pa-
tients expressed a lack of consideration for relevant concerns
such as pathological fractures, mobility issues or functional
impairment [25]. The EORTC QLQ-BM22 was developed
as a module to assess quality of life issues specific to patients
with bone metastases. The instrument is administered with
the QLQ-C30 and consists of 22 items in 4 scale responses
(painful sites, painful characteristics, functional interference
and psychosocial aspects) [26].

The development of the QLQ-BM22 took place over
4 phases as outlined by the EORTC Quality of Life Group
[27]. In phase 1, ideas were generated regarding QOL issues
relevant to patients with bone metastases. This included lit-
erature searches and interviews of both patients and health
care practitioners involved in the care of such patients in
three countries. Phase 2 commenced after the most impor-
tant issues in phase 1 were designed to EORTC guidelines
(i.e. 4-point response scales and questions regarding the last
week). A total of 170 patients from nine countries assisted in
the testing of the QLQ-BM22 under phase 3. Patients were
debriefed and asked if any items were confusing, upsetting
or intrusive, and to comment on whether or how a question
should be altered if they found so. International field testing
was conducted in 7 countries, and the results published in
August 2011 confirmed the instrument’s reliability, validity
and sensitivity in assessment of health related quality of life
issues. Well-received by test centres and patients, the dis-
ease specific tool is now recommended for use in clinical
trials assessing quality of life issues for patients with bone
metastases [1].

The BOMET-QOL assessment is another health related
QOL tool available to assess the experience of bone metas-
tases patients [28]. Consisting of 10 questions scored on 5
point scales, the focus of this instrument differs from that
of the BM22 in that it specifically addresses issues of pain
and health related quality of life (HRQOL) deficits, while
the BM22 encompasses additional factors such as treatment
effects and psychosocial factors [29].With the advent of re-
cently developed and validated tools that are disease specific
to bone metastases, it is recommended that future trials em-
ploy such tools in conjunction with existing, general QOL
measures [26].

Follow-up of advanced cancer patients

Although self-rated patient data is ideal in clinical trials, it
may become increasingly difficult for patients to complete
assessments due to disease progression. This, in turn, can
lead to poor data quality, reduce the ability to draw strong
conclusions, or limit the ability to conduct analysis altogeth-
er [30]. To prevent significant drop-offs in data collection
due to attrition, researchers have recommended the use of
proxy data collection when the patient feels too tired or ill
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to do so. According to the 2011 consensus update, 72% of
international experts would agree with collecting pain scores
by proxy if the patient was too ill to complete the self-as-
sessment [1].

While congruency between patient and proxy rated data
varies depending on the population studied and the assess-
ments used [31-33], proxy-rated data may offer valuable
information in disease stages that would otherwise not be
captured. Proxy validation for the EORTC QLQ-C30 has
previously been demonstrated, showing good convergence
between patient and proxy ratings at QOL scale extremities;
for intermediate QOL ratings, however, more disagreement
was observed [31]. As the disease specific module QLQ-
BM22 has only recently been validated, next steps may in-
clude validation for proxy use to minimize the deleterious
effects on data collection that come with patients’ declining
cognitive and physical status.

Just as the development of more sensitive assessments
aid the clinical trial process, new technologies should also
be considered for use in clinical trial design. As technolo-
gies such as electronic data capture (EDC) and interactive
voice recognition systems (IVRS) become more widespread
and familiar to patients and physicians, clinical trial design
should be adapted accordingly to improve the quality and ef-
ficiency of data collection. These methods, which shift away
from the use of paper forms, have been shown to be cost-
effective and patient friendly [34, 35]. Bliven et al. validated
the use of computer software to administer similar health
related QOL questionnaires and found high correlation be-
tween scores collected through electronic and paper meth-
ods [35]. Furthermore, they found that over 80% of patients
preferred the online assessment to pen and paper methods;
demographic factors such as computer literacy, age, and
education level did not significantly impact completion of
assessments. As such, EDC has been included as an option
by which patients can choose to complete assessments [26].

Although the validity of data collected through EDC
must be shown for the specific assessment and population
in study, a number of studies involving cancer populations
have shown good reliability and consistency between elec-
tronic and paper formats of testing [36-38]. IVRS represents
another promising method of data capture, employing re-
corded, automated messages to deliver assessments [39].
Like electronic data capture, IVRS has shown good validity
and reliability when compared to assessments completed in
paper [40].

While the recommendations of employing electronic
data capture are in response to patient preference, the utiliza-
tion of proxy-rated data represents another way to alleviate
patient burden by allowing a proxy to complete assessments
on the patient’s behalf. To further reduce the burden placed
on patients, condensed assessments created specifically for
palliative populations are recommended, rather than their
full length counterparts [1, 25]. For example, the EORTC
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QLQ-C15-PAL is a shortened core instrument used to study
QOL concerns in palliative cancer patients, and has been de-
scribed in multiple studies as more practical for palliative
populations, resulting in better compliance rates [41]. Al-
though the EORTC QLQ-C15-PAL represents a condensed
version of the longer instrument, the information captured is
both detailed and meaningful. Caissie et al. observed trends
for certain cancer populations based on item responses; they
found that patients who had bone metastases reported worse
pain scores than others, while those with lung and brain can-
cers had more issues with fatigue [42].

Conclusion

The International Consensus, updated in 2011, provides the
means to facilitate cross study comparison and effective
data collection amongst patients with bone metastases being
treated with radiotherapy. A major advance provided by the
International Consensus is the recommendation of specific
endpoints, to ensure data from similar studies is accurate to
compare. The defined endpoints created by the International
Consensus have been adopted by the American Society for
Radiation Oncology (ASTRO), who echo the importance
of using these defined endpoints in future studies [43]. Fu-
ture directions to facilitate cross study comparison include
using bone metastases specific quality of life tools, such as
EORTC QLQ-BM22 with QLQ-C30, or BOMET-QOL. To
relieve patient burden and optimize patient participation, the
use of a proxy, electronic data capture and interactive voice
recognition systems, and using short, specific quality of life
assessments are recommended.

Acknowledgement

We thank the generous support of Bratty Family Fund, Mi-
chael and Karyn Goldstein Cancer Research Fund, Joseph
and Silvana Melara Cancer Research Fund, and Ofelia Can-
cer Research Fund.

Conflicts of Interest

The authors have no conflict of interest to disclose.

References

1. Chow E, Hoskin P, Mitera G, Zeng L, Lutz S, Roos D,
Hahn C, et al. Update of the International Consensus on
Palliative Radiotherapy Endpoints for Future Clinical
Trials in Bone Metastases. Int J Radiat Oncol Biol Phys.
2011.

Articles © The authors | Journal compilation © World ] Oncol and Elmer Press™

10.

11.

12.

13.

14.

Coluzzi F, Mandatori I, Mattia C. Emerging therapies
in metastatic bone pain. Expert Opin Emerg Drugs.
2011;16(3):441-458.

Lipton A. Implications of bone metastases and the ben-
efits of bone-targeted therapy. Semin Oncol. 2010;37
Suppl 2:S15-29.

Smith HS. Painful osseous metastases. Pain Physician.
2011;14(4):E373-403.

Chow E, Harris K, Fan G, Tsao M, Sze WM. Palliative
radiotherapy trials for bone metastases: a systematic re-
view. J Clin Oncol. 2007;25(11):1423-1436.

Sze WM, Shelley MD, Held I, Wilt TJ, Mason MD.
Palliation of metastatic bone pain: single fraction ver-
sus multifraction radiotherapy--a systematic review
of randomised trials. Clin Oncol (R Coll Radiol).
2003;15(6):345-352.

Wu JS, Wong R, Johnston M, Bezjak A, Whelan T. Me-
ta-analysis of dose-fractionation radiotherapy trials for
the palliation of painful bone metastases. Int J Radiat
Oncol Biol Phys. 2003;55(3):594-605.

Tong D, Gillick L, Hendrickson FR. The palliation of
symptomatic osseous metastases: final results of the
Study by the Radiation Therapy Oncology Group. Can-
cer. 1982;50(5):893-899.

Blitzer PH. Reanalysis of the RTOG study of the pal-
liation of symptomatic osseous metastasis. Cancer.
1985;55(7):1468-1472.

Kirkbride P, Warde P, Panzarella T, Aslanidis J. A ran-
domised trial comparing the efficacy and safety of single
fraction radiation therapy plus ondansetron with frac-
tionated therapy in the palliation of skeletal metastases.
proceedings of the american society for therapeutic radi-
ology and oncology 42nd annual meeting (abstract 147).
Int J Radiat Oncol Biol Phys. 2000;48(3, Suppl):185.
Chow E, Wu JS, Hoskin P, Coia LR, Bentzen SM, Blitzer
PH. International consensus on palliative radiotherapy
endpoints for future clinical trials in bone metastases.
Radiother Oncol. 2002;64(3):275-280.

Chow E, Davis L, Holden L, Schueller T, Wong R, Hay-
ter C, et al. A comparison of radiation therapy outcomes
of bone metastases employing international consensus
endpoints and traditional endpoints. support cancer ther.
2004;1:173-8.

Hartsell WF, Scott CB, Bruner DW, Scarantino CW,
Ivker RA, Roach M, 3rd, Suh JH, et al. Randomized
trial of short- versus long-course radiotherapy for pal-
liation of painful bone metastases. J Natl Cancer Inst.
2005;97(11):798-804.

Foro Arnalot P, Fontanals AV, Galceran JC, Lynd F, Lat-
iesas XS, de Dios NR, Castillejo AR, et al. Randomized
clinical trial with two palliative radiotherapy regimens
in painful bone metastases: 30 Gy in 10 fractions com-
pared with 8 Gy in single fraction. Radiother Oncol.
2008;89(2):150-155.

www.wjon.org 5



Lemke et al

World | Oncol « 2012;3(1):1-7

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

van der Linden YM, Lok JJ, Steenland E, Martijn H,
van Houwelingen H, Marijnen CA, Leer JW. Single
fraction radiotherapy is efficacious: a further analysis
of the Dutch Bone Metastasis Study controlling for the
influence of retreatment. Int J Radiat Oncol Biol Phys.
2004;59(2):528-537.

Culleton S, Kwok S, Chow E. Radiotherapy for pain.
Clin Oncol (R Coll Radiol). 2011;23(6):399-406.

Hird A, Chow E, Zhang L, Wong R, Wu J, Sinclair E,
Danjoux C, et al. Determining the incidence of pain flare
following palliative radiotherapy for symptomatic bone
metastases: results from three canadian cancer centers.
Int J Radiat Oncol Biol Phys. 2009;75(1):193-197.

Hird A, Zhang L, Holt T, Fairchild A, DeAngelis C, Lo-
blaw A, Wong R, et al. Dexamethasone for the prophy-
laxis of radiation-induced pain flare after palliative ra-
diotherapy for symptomatic bone metastases: a phase 11
study. Clin Oncol (R Coll Radiol). 2009;21(4):329-335.
Salvo N, Doble B, Khan L, Amirthevasar G, Dennis K,
Pasetka M, Deangelis C, et al. Prophylaxis of radiation-
induced nausea and vomiting using 5-hydroxytrypta-
mine-3 serotonin receptor antagonists: a systematic re-
view of randomized trials. Int J Radiat Oncol Biol Phys.
2012;82(1):408-417.

Enblom A, Bergius Axelsson B, Steineck G, Hammar
M, Borjeson S. One third of patients with radiotherapy-
induced nausea consider their antiemetic treatment in-
sufficient. Support Care Cancer. 2009;17(1):23-32.
Presutti R, Nguyen J, Holden L, DeAngelis C, Culleton
S, Mitera G, et al. Radiation-induced nausea and vom-
iting in a palliative radiotherapy clinic: A preliminary
analysis. Journal of Pain Management. 2010;3(3):301-7.
Cella D, Hahn EA, Dineen K. Meaningful change in
cancer-specific quality of life scores: differences be-
tween improvement and worsening. Qual Life Res.
2002;11(3):207-221.

Guyatt GH, Bombardier C, Tugwell PX. Measuring
disease-specific quality of life in clinical trials. CMAJ.
1986;134(8):889-895.

Tharmalingam S, Chow E, Harris K, Hird A, Sinclair
E. Quality of life measurement in bone metastases: A
literature review. J Pain Res. 2008;1:49-58.

Chow E, Bottomley A. Understanding the EORTC
QLQ-BM22, the module for patients with bone me-
tastases. Expert Rev Pharmacoecon Outcomes Res.
2009;9(5):461-465.

Chow E, Nguyen J, Zhang L, Tseng LM, Hou MEF,
Fairchild A, Vassiliou V, et al. International field testing
of the reliability and validity of the EORTC QLQ-BM22
module to assess health-related quality of life in patients
with bone metastases. Cancer. 2011.

Chow E, Hird A, Velikova G, Johnson C, Dewolf L,
Bezjak A, Wu J, et al. The European Organisation for
Research and Treatment of Cancer Quality of Life Ques-

Articles © The authors | Journal compilation © World | Oncol and Elmer Press™

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

tionnaire for patients with bone metastases: the EORTC
QLQ-BM22. Eur J Cancer. 2009;45(7):1146-1152.
Sureda A, Isla D, Cézar J, Ruiz M, Domine M, Mar-
geli M, et al. Final development and validation of the
BOMET-QoL questionnaire for assessing quality of life
in patients with malignant bone disease due to neoplasia.
Journal of Medical Economics. 2007;10(1):27-39.
Costa L, Badia X, Chow E, Lipton A, Wardley A. Impact
of skeletal complications on patients’ quality of life, mo-
bility, and functional independence. Support Care Can-
cer. 2008;16(8):879-889.

Bradley NM, Chow E, Tsao MN, Danjoux C, Barnes
EA, Hayter C, Holden L, et al. Reasons for poor accrual
in palliative radiation therapy research studies. Support
Cancer Ther. 2006;3(2):110-119.

Sneeuw KC, Aaronson NK, Sprangers MA, Detmar
SB, Wever LD, Schornagel JH. Comparison of patient
and proxy EORTC QLQ-C30 ratings in assessing the
quality of life of cancer patients. J Clin Epidemiol.
1998;51(7):617-631.

Doyle M, Bradley NM, Li K, Sinclair E, Lam K, Chan
G, Chow E, et al. Quality of life in patients with brain
metastases treated with a palliative course of whole-
brain radiotherapy. J Palliat Med. 2007;10(2):367-374.
Giesinger JM, Golser M, Erharter A, Kemmler G,
Schauer-Maurer G, Stockhammer G, Muigg A, et al. Do
neurooncological patients and their significant others
agree on quality of life ratings? Health Qual Life Out-
comes. 2009;7:87.

Welker JA. Implementation of electronic data capture
systems: barriers and solutions. Contemp Clin Trials.
2007;28(3):329-336.

Bliven BD, Kaufman SE, Spertus JA. Electronic col-
lection of health-related quality of life data: validity,
time benefits, and patient preference. Qual Life Res.
2001;10(1):15-22.

Matthew AG, Currie KL, Irvine J, Ritvo P, Santa Mina
D, Jamnicky L, Nam R, et al. Serial personal digital as-
sistant data capture of health-related quality of life: a
randomized controlled trial in a prostate cancer clinic.
Health Qual Life Outcomes. 2007;5:38.

Abernethy AP, Wheeler JL, Currow DC. Utility and use
of palliative care screening tools in routine oncology
practice. Cancer J. 2010;16(5):444-460.

Farnell DJ, Routledge J, Hannon R, Logue JP, Cowan
RA, Wylie JP, Barraclough LH, et al. Efficacy of data
capture for patient-reported toxicity following radio-
therapy for prostate or cervical cancer. Eur J Cancer.
2010;46(3):534-540.

Lee H, Friedman ME, Cukor P, Ahern D. Interactive
voice response system (IVRS) in health care services.
Nurs Outlook. 2003;51(6):277-283.

Lam MY, Lee H, Bright R, Korzenik JR, Sands BE. Vali-
dation of interactive voice response system administra-

www.wjon.org



Clinical Trials in Bone Metastases

World | Oncol « 2012;3(1):1-7

41.

tion of the Short Inflammatory Bowel Disease Question-
naire. Inflamm Bowel Dis. 2009;15(4):599-607.
Echteld MA, Deliens L, Onwuteaka-Philipsen B, Klein
M, van der Wal G. EORTC QLQ-C15-PAL: the new
standard in the assessment of health-related quality of
life in advanced cancer? Palliat Med. 2006;20(1):1-2.

42. Caissie A, Culleton S, Nguyen J, Zhang L, Zeng L, Hold-

Articles © The authors | Journal compilation © World ] Oncol and Elmer Press™

43.

en L, Dennis K, et al. EORTC QLQ-C15-PAL quality of
life scores in patients with advanced cancer referred for
palliative radiotherapy. Support Care Cancer. 2011.
Lutz S, Berk L, Chang E, Chow E, Hahn C, Hoskin P,
Howell D, et al. Palliative radiotherapy for bone metas-
tases: an ASTRO evidence-based guideline. Int J Radiat
Oncol Biol Phys. 2011;79(4):965-976.

www.wjon.org 7



