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Abstract Health-related quality of life (HRQOL) and other

types of patient-reported outcomes (PROs) are now important

outcome measures in cancer clinical trials. A number of

potentially less toxic drugs are available, and newer treat-

ments can potentially offer cancer patients the possibility to be

treated with less aggressive approaches, making PROs more

critical in evaluating treatment effectiveness. However,

assessing PROs in clinical trials requires careful consideration

of a number of methodological issues. Robust methodology

and accurate reporting of results are crucial to provide the

scientific community and health care providers with a trans-

parent message about the impact of a given drug or a new

medical approach on patients’ health status. This paper pro-

vides basic guidance on methodological issues to be addressed

when designing and reporting HRQOL in clinical trials and

presents examples of relevant brain cancer studies.
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Clinical trials

Clinical trials, particularly randomized controlled trials

(RCTs), play a crucial role in cancer research. They

provide the major scientific evidence needed to adopt the

best treatment for all cancer patients [1]. The provision of

high quality care depends on the ability to make choices

from robust scientific data. The main purpose of RCTs has

historically been to help establish improved survival rates,

but they also serve as vehicles to provide other important

information which might be indicative of improved clinical

response, such as disease-free survival, progression-free

survival, or tumor response. While these still remain

important endpoints to evaluate when examining the

effectiveness of a potentially valuable new treatment, the

research community has also recognized the need to go

beyond this ‘‘biomedical model’’ which does not take into

account the patient’s perspective on the burden of the

disease and that of the related treatment [2].

Health-related quality of life and patient reported

outcomes a matter of terminology

Defining the construct of health-related quality of life

(HRQOL) is challenging, but there is now general agree-

ment that it refers to key areas including minimally phys-

ical, psychological, and social functioning as well as

symptoms induced by the disease and its treatment [3, 4].

More recently, the term ‘‘patient-reported outcome’’ (PRO)

has been introduced in the literature to describe a broader

set of parameters, which are self-reported by the patient

[5]. The US Food and Drug Administration (FDA) defines

a PRO as: ‘‘any report of the status of a patient’s health

condition that comes directly from the patient, without

interpretation of the patient’s response by a clinician or

anyone else’’ [6]. PROs include a wide spectrum of mea-

sures ranging from single item instruments, assessing a

specific health domain (e.g., pain or fatigue), to broader

F. Efficace (&)

Health Outcomes Research Unit, Italian Group for Adult

Hematologic Diseases (GIMEMA), GIMEMA Data Center,

Via Benevento, 600161 Rome, Italy

e-mail: f.efficace@gimema.it

M. Taphoorn

Department of Neurology, VU University Medical Center

Amsterdam, Amsterdam, The Netherlands

M. Taphoorn

Department of Neurology, Medical Center Haaglanden,

The Hague, The Netherlands

123

J Neurooncol (2012) 108:221–226

DOI 10.1007/s11060-012-0819-2



multidimensional constructs such as HRQOL. It is impor-

tant to make such a distinction, as both terms are now

frequently reported in the medical literature. To be con-

sistent with the bulk of previous literature on the subject,

we will refer in this article to the term HRQOL.

Why should we measure HRQOL in clinical trials?

Using HRQOL as an outcome measure in a clinical trial is,

in essence, the only way of obtaining evidence-based data

on the effect of a treatment from the patient’s view. As

stated by the FDA, ‘‘use of a PRO instrument is advised

when measuring a concept best known by the patient or

best measured from the patient perspective’’ [6]. To this

end, HRQOL outcomes have the potential to provide

invaluable data to fully evaluate treatment effectiveness.

HRQOL methodology is crucial

Measuring HRQOL in clinical trials requires making crit-

ical decisions concerning the methodology of measure-

ment. The assessment of HRQOL in a clinical trial should

thus be as rigorous as possible. Indeed, if HRQOL data are

to fulfill their potential of allowing health-care providers to

make informed decisions about the overall value and

impact of a given treatment, investigators should pay

careful attention to a number of methodological issues.

Previous work investigating the quality of HRQOL

assessment in oncology over the last 20 years has found a

number of methodological drawbacks that have hampered

a critical appraisal of result in several occasions [7–10].

Some administrative and methodological decisions

should be taken already at the time of protocol writing

while others are mainly relevant when reporting and dis-

seminating results.

Some key issues to be addressed at the stage of protocol

writing

It is important that a separate chapter in the study protocol

be dedicated to the HRQOL assessment. This will inform

on a number of aspects related to the design, analysis, and

logistic of this outcome assessment. At this stage, one of

the basic steps is that of providing a rationale for HRQOL

assessment in the particular study, and of specifying what

adds to the primary endpoint of the study (in case PRO is

planned as a secondary endpoint).

The selection of the most appropriate instrument (e.g.,

questionnaire) for the particular trial also deserves attention

and should be justified in the protocol. Selecting the ‘right’

questionnaire is a fundamental step in designing and con-

ducting a thoughtful assessment and needs careful evaluation

of various aspects. Questions need to be asked, such as: is the

content of the questionnaire appropriate to the research

question? Does the questionnaire has robust psychometric

properties (in terms of validity, reliability and responsive-

ness)? How interpretable are the scores? Detailed guidelines

on how to make this choice have been published and will

likely assist investigators when designing future studies [11].

Another relevant issue to be addressed at this stage is the

challenge of HRQOL missing data. Difficulties with data

collection and compliance have historically been considered a

major problem to the successful implementation of HRQOL

assessment in clinical trials [12]. HRQOL data are collected at

different time points during the course of the study, and

missing data at different scheduled assessments are unavoid-

able, mainly due to patients’ health conditions and/or

administrative failures. As missing data might not be missing

at random, they cannot be ignored without introducing bias in

outcome interpretation. Thus, investigators are recommended

to take actions to minimize as much as possible the number of

missing data during the study [12–14].

Other issues to be addressed during protocol development

are the a priori definition of what constitutes a ‘‘minimally

important difference’’ (MID) in the HRQOL measure, and

the clinical significance of outcomes. Using HRQOL poses

unique problems inherent in their subjective nature. For

example, what is the meaning of a given statistically sig-

nificant difference in terms of HRQOL from a patient’s

perspective? Does a statistically significant difference in a

HRQOL domain, between treatment arms necessarily reflect

a subjectively meaningful difference perceived by patients?

Basically, the challenging question is how to evaluate ‘‘a

tangible benefit’’ (that is an improvement in the patient’s

health condition) with an ‘‘intangible construct’’ (i.e. quality

of life) [15]. Since statistical significance is dependent on

sample size, it is possible that a 2–3 units change on a 0–100

HRQOL scale results in a significant p value if the results

are based on a large sample. Clearly, this finding would most

likely not be clinically meaningful. As an illustration, pre-

vious work has shown that the MID for one of the most

widely used cancer-specific questionnaires, that is the

European Organisation for Treatment and Research of

Cancer (EORTC) QLQ-C30, equals a 10-point shift on its

0–100 response scale [16].

For further details on the main steps that should be taken

into consideration at an early stage of protocol writing, to

ensure a successful HRQOL implementation, we refer the

readers to other relevant documents in this area [17, 18].

At the stage of reporting and disseminating HRQOL

findings

Accurate reporting of data is of vital importance when

evaluating HRQOL in clinical trials, in order to provide the
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scientific community and health care providers with a clear

and transparent message about the impact of a therapeutic

approach on the patients’ health status. HRQOL publica-

tions stemming from a poor study design or simply

reporting inadequate information can potentially mislead

readers when interpreting study outcomes. In Table 1, we

report a number of practical basic issues that investigators

should definitely consider when reporting HRQOL or other

type of PRO data in clinical trials. We do not intend to

provide a comprehensive list of all the detailed issues that

ideally should be reported, rather we provide a brief

pragmatic guide on the main topics deserving attention

when reporting outcomes. These basic issues are taken

from the ‘‘Minimum standard checklist for evaluating

HRQOL outcomes in cancer clinical trials’’ that has been

previously developed based on good practice in reporting

HRQOL studies and was published in the Journal of

Clinical Oncology in 2003 [19]. This tool is of pragmatic

use, has been adopted in several studies to evaluate con-

sistency and level of reporting, and has been shown to be

sensitive in picking up difference of quality reporting over

time [20–23]. The international community has recently

recognized the need to standardize HRQOL outcomes

reporting in clinical trials. In this regard, it is worth noting

that the Consolidated Standards of Reporting Trials

(CONSORT) Group is working on a development of a

checklist for reporting HRQOL/PRO data from clinical

trials. This effort will eventually lead to improved report-

ing of quality of life data in clinical trials and will enable

robust evidence to inform patient choice and aid clinical

decision making (http://www.consort-statement.org/).

HRQOL assessment in brain cancer patients

Malignant brain tumors are among the most feared dis-

eases. Not only is the patient inflicted by an incurable

malignancy but the disease also directly involves the brain,

thereby threatening the ‘‘being’’ of the patient. In brain

tumor patients, HRQOL has long been a neglected area,

given the relative scarcity of this disease compared to other

cancers and its dismal prognosis [24]. Compared to tradi-

tional outcome measures such as (progression-free) sur-

vival and neurological functioning, the evaluation of

Table 1 Minimum standard checklist for evaluating HRQOL outcomes in cancer clinical trials

(from: Efficace et al. [19]; (Reprinted with permission. � (2003) American Society of Clinical Oncology. All rights reserved)

* If a study explicitly states an exploratory HRQOL evaluation
� If the HRQOL measure is validated in the same population as the one of the trial
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HRQOL and cognitive functioning may be regarded as

time-consuming and burdensome for both the brain tumor

patient and the doctor. Moreover, the perception that the

disease will affect the patient’s ability to judge his or her

own functioning could hinder the use of PRO assessments.

Previous work has pointed out that neurocognitive function

is a key determinant of HRQOL [25].

For gliomas, the most common primary brain tumors,

treatment options have increased over the past decade (i.e.,

temozolomide chemotherapy, combined chemo-radiother-

apy, bevacizumab) and more targeted therapies are under

investigation [26, 27]. As more effective treatment options

could have severe side-effects and increased risk of

neurotoxicity, HRQOL has become an important secondary

endpoint for treatments comparison in randomized con-

trolled trials in glioma patients [28]. Also, in patients with

metastatic brain tumors from systemic cancers, clinical

studies increasingly incorporate HRQOL as an endpoint.

At present, no single gold standard tool exists to mea-

sure HRQOL. Generic and disease specific tools need

development and validation to assess HRQOL for cancer

and non-cancer patients.

For cancer patients, one of the most frequently used

tools was developed by the EORTC quality of life group:

the EORTC QLQ-C30 [29]. The EORTC QLQ-BN20,

specifically developed and validated for patients with brain

cancer, includes 20 items assessing visual disorder, motor

dysfunction, various disease symptoms, treatment toxicity,

and future uncertainty [30]. This tool, in combination with

the EORTC QLQ-C30, is often used in clinical trials in

glioma patients undergoing chemotherapy and radiation

therapy.

Another widely used (brain) cancer-specific HRQOL

tool is the functional assessment of cancer therapy (FACT).

Next to a general FACT module (FACT-G), a brain cancer-

specific module was developed (FACT-Br) [31]. Compared

to the EORTC questionnaires, the FACT modules are more

focused on psychosocial aspects rather than symptom

issues.

An alternative recently developed PRO for brain tumor

patients is the MD Anderson Symptom Inventory Brain

Tumor Module (MDASI-BT), which has been validated for

both primary brain tumor patients and patients with brain

metastases [32, 33]. Given that this questionnaire addresses

symptoms, it has some similarities with the EORTC QLQ-

BN20. The MDASI-BT might be useful to describe symp-

tom occurrence throughout the disease trajectory and to

evaluate interventions designed for symptom management.

When patients are unable to self-report, for example due

to cognitive disturbances, one might consider using proxies

or health care professionals to rate patient quality of life. In

the past, this method was regarded as far from optimal.

However, a review found moderate to good agreement in

various studies evaluating the concordance between patient

and proxy measures [34]. Mixed results have been reported

for patients and health care providers. Proxies and health

care providers tend to report more HRQOL problems than

do patients themselves, and proxy ratings tend to be more

in agreement with patient physical HRQOL domains

compared to the psychological domains. The EORTC

QLQ-C30, EORTC QLQ-BN20, and the FACT-Br showed

moderate agreement between patient and proxy HRQOL

assessment, provided cognitive functioning was not

severely affected [34, 35]. The use of a nonpatient-based

report should, therefore, only be used when patients are

incapable of self-report.

HRQOL in clinical trials of brain cancer patients

The benefit of radiotherapy is well established in the

treatment of high grade glioma (HGG) patients, because

tumor progression is postponed and overall survival

extended. By stabilizing disease and delay progression,

HRQOL can be maintained. Two randomized studies

evaluating the combination of chemotherapy and radiation

versus radiation therapy alone included HRQOL as an

outcome measure [28, 36]. No negative effects of radio-

therapy on HRQOL were observed in anaplastic oligo-

dendroglioma patients and patients with glioblastoma

multiforme with a good performance status. On longer

follow-up, [1.5 years after completion of radiotherapy,

HRQOL scores of HGG patients without progression even

improved compared to scores at the start of the treatment.

In long-term (i.e., [2 years from initial treatment) HGG

survivors without disease progression, who had initial

radiotherapy, HRQOL scores were observed meeting the

level of healthy controls. Specifically in the elderly popu-

lation (age [70 years), a moderate survival benefit from

radiotherapy was established for patients who had a good

performance status at the start of the treatment. More

importantly, HRQOL, performance status and cognitive

functions did not further deteriorate compared to the

observation arm of this study, in which patients only

received supportive care [37].

Successful chemotherapy regimens in glioma patients

are PCV chemotherapy (combination of procarbazine,

CCNU, or lomustine, and vincristine) and temozolomide.

The combination of temozolomide chemotherapy and

radiotherapy significantly prolonged survival in patients

with glioblastoma compared to patients treated with

radiotherapy alone [26]. The effect of this new dual-treat-

ment modality on HRQOL was evaluated separately [28].

During treatment and follow-up, both treatment group

changes over time, in seven preselected HRQOL domains,

were not substantial during the first year of follow-up,
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provided there was no progression of disease. For several

scales, scores even improved over time. However, during

treatment, the patients in the combination treatment group

reported more side effects (nausea, vomiting, appetite loss,

and constipation) compared to the radiotherapy only group,

which can be attributed to the use of temozolomide and

antiemetics. Overall, it can be concluded that the addition

of temozolomide during and after radiotherapy signifi-

cantly improved survival without a long-lasting negative

effect on HRQOL. As for treatment, patients with ana-

plastic oligodendroglioma, adjuvant treatment with PCV

chemotherapy after radiotherapy significantly prolongs

progression-free survival, but not overall survival [38].

With respect to HRQOL, patients receiving PCV chemo-

therapy show a significant increase in nausea/vomiting and

appetite loss during and shortly following treatment com-

pared to patients receiving only radiotherapy. Furthermore,

patients on PCV report more drowsiness. These differ-

ences, however, resolve over time: after 1 year follow-up,

differences were no longer observed in HRQOL between

treatment groups [36]. Overall, there is a short-lasting

negative impact of PCV chemotherapy on HRQOL during

and shortly after treatment, but no long-term effects or

HRQOL have been established. More importantly, because

PCV chemotherapy postpones tumor progression, the

impact of progression on well-being and HRQOL should

be evaluated in future studies.

HRQOL as a prognostic factor in brain cancer patients

In addition to HRQOL use in clinical trials to evaluate treat-

ments, HRQOL may also serve as an early indicator of disease

progression and have prognostic significance. HRQOL could

thereby help the physician in daily practice to closely monitor

and tailor treatment to the individual patient [39].

In two studies by Mauer et al., the use of refined

statistical analysis showed that indexes measuring the

predictive accuracy of the models did not exhibit major

improvement when adding HRQOL scores to clinical

factors [40, 41]. The usefulness of baseline HRQOL scores

to predict survival in brain tumor patients therefore remains

a highly debated topic and promises to continue to produce

new research in the near future.

Conclusions

HRQOL assessment in brain cancer is of great importance,

as it provides the unique patient’s view on the burden of the

disease and treatment. However, HRQOL assessment has

been a neglected issue for many years in brain cancer

patients for a number of reasons. HRQOL information

cannot be drawn by looking at toxicity data or other types

of physician-reported data. The inclusion of HRQOL as an

endpoint in a clinical trial setting can provide invaluable

information on the overall treatment effectiveness, and it is

basically the only way to have information regarding

HRQOL. However, HRQOL assessment in a clinical trial

has to be rigorous and a number of methodological issues

need to be fully considered. There are few examples from

the literature which illustrate the value of such assessment

and the way such information can indeed facilitate more

informed treatment decisions.

Conflict of interest The authors declare that they have no conflict

of interest.

References

1. Moher D, Jones A, Lepage L (2001) Use of the CONSORT

statement and quality of reports of randomized trials: a compar-

ative before-and-after evaluation. JAMA 285:1992–1995

2. Portney LG, Watkins MP (eds) (2000) Foundations of clinical

research: applications to practice. Prentice Hall, Upper Saddle River

3. Osoba D (1994) Lessons learned from measuring health-related

quality of life in oncology. J Clin Oncol 12:608–616

4. Schumacher M, Olschewski M, Schulgen G (1991) Assessment

of quality of life in clinical trials. Stat Med 10:1915–1930

5. Osoba D (2007) Translating the science of patient-reported out-

comes assessment into clinical practice. J Natl Cancer Inst Mo-

nogr 37:5–11

6. US Food and Drug Administration (2009) Guidance for indus-

try. patient-reported outcome measures: use in medical product

development to support labeling claims. U.S. Department of

Health and Human Services Food and Drug Administration. http://

www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatory

Information/Guidances/UCM193282.pdf. Accessed 13 Feb 2012

7. Bottomley A, Therasse P (2002) Quality of life in patients

undergoing systemic therapy for advanced breast cancer. Lancet

Oncol 3:620–628

8. Bottomley A, Efficace F, Thomas R, Vanvoorden V, Ahmedzai S

(2003) Health-related quality of life in non small-cell lung can-

cer: methodologic issues in randomized controlled trials. J Clin

Oncol 21:2982–2992

9. Efficace F, Bottomley A, Vanvoorden V, Blazeby JM (2004)

Methodological issues in assessing health-related quality of life

of colorectal cancer patients in randomized controlled trials. Eur J

Cancer 40:187–197

10. Efficace F, Bottomley A, van Andel G (2003) Health-related

quality of life in prostate carcinoma patients: a systematic review

of randomized controlled trials. Cancer 97:377–388

11. Fitzpatrick R, Davey C, Buxton MJ et al (1998) Evaluating

patient-based outcome measures for use in clinical trials. Health

Technol Assess 2:1–74

12. Fayers P, Hays R (2005) Assessing quality of life in clinical trials.

Oxford University Press, New York

13. de Haes J, Curran D, Young T, Bottomley A, Flechtner H,

Aaronson N, Blazeby J, EORTC Quality of Life Study Group

(2000) Quality of life evaluation in oncological clinical trials–the

EORTC model. Eur J Cancer 36:821–825

14. Fayers PM, Hopwood P, Harvey A et al (1997) Quality of life

assessment in clinical trials–guidelines and a checklist for pro-

tocol writers: the U.K. Medical Research Council experience.

MRC Cancer Trials Office. Eur J Cancer 33:20–28

J Neurooncol (2012) 108:221–226 225

123

http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM193282.pdf
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM193282.pdf
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM193282.pdf


15. Sloan J, Symonds T, Vargas-Chanes D et al (2003) Practical

guidelines for assessing the clinical significance of health-related

quality of life changes within clinical trials. Drug Inf J 37:23–32

16. Osoba D, Rodrigues G, Myles J et al (1998) Interpreting the

significance of changes in health-related quality-of-life scores.

J Clin Oncol 16:139–144

17. Gotay CC, Korn EL, McCabe MS et al (1992) Quality-of-life

assessment in cancer treatment protocols: research issues in

protocol development. J Natl Cancer Inst 84:575–579

18. Chassany O, Sagnier P, Marquis P et al (2002) Patient-reported

outcomes: the example of health related quality of life-a Euro-

pean guidance document for the improved integration of health

related quality of life assessment in the drug regulatory process.

Drug Inf J 36:209–238

19. Efficace F, Bottomley A, Osoba D et al (2003) Beyond the

development of health-related quality of life (HRQOL) measures.

A checklist for evaluating HRQOL outcomes in cancer clinical

trials-does HRQOL evaluation in prostate cancer research inform

clinical decision-making? J Clin Oncol 21:3502–3511

20. Efficace F, Osoba D, Gotay C, Sprangers M, Coens C, Bottomley

A (2007) Has the quality of health-related quality of life reporting

in cancer clinical trials improved over time? Towards bridging

the gap with clinical decision making. Ann Oncol 18:775–781

21. Cocks K, King MT, Velikova G et al (2008) Quality, interpre-

tation and presentation of European Organisation for Research

and Treatment of Cancer quality of life questionnaire core 30 data

in randomised controlled trials. Eur J Cancer 44:1793–1798

22. van Meerbeeck JP, Gaafar R, Manegold C et al (2005) Ran-

domized phase III study of cisplatin with or without raltitrexed in

patients with malignant pleural mesothelioma: an intergroup

study of the European Organisation for Research and Treatment

of Cancer Lung Cancer Group and the National Cancer Institute

of Canada. J Clin Oncol 23:6881–6889

23. Blazeby JM, Avery K, Sprangers M et al (2006) Health-related

quality of life measurement in randomized clinical trials in sur-

gical oncology. J Clin Oncol 24:3178–3186

24. Taphoorn MJ, Sizoo EM, Bottomley A (2010) Review on quality

of life issues in patients with primary brain tumors. Oncologist

15:618–626

25. Henriksson R, Asklund T, Poulsen HS (2011) Impact of therapy

on quality of life, neurocognitive function and their correlates in

glioblastoma multiforme: a review. J Neurooncol 104:639–646

26. Stupp R, Mason WP, van den Bent MJ et al (2005) Radiotherapy

plus concomitant and adjuvant temozolomide for glioblastoma.

N Engl J Med 352:987–996

27. Brandsma D, van den Bent MJ (2007) Molecular targeted ther-

apies and chemotherapy in malignant gliomas. Curr Opin Oncol

19:598–605

28. Taphoorn MJ, Stupp R, Coens C et al (2005) Health-related

quality of life in patients with glioblastoma: a randomised con-

trolled trial. Lancet Oncol 6:937–944

29. Aaronson NK, Ahmedzai S, Bergman B et al (1993) The Euro-

pean Organization for Research and Treatment of Cancer QLQ-

C30: a quality-of-life instrument for use in international clinical

trials in oncology. J Natl Cancer Inst 85:365–376

30. Taphoorn MJ, Claassens L, Aaronson NK et al (2010) An inter-

national validation study of the EORTC brain cancer module

(EORTC QLQ BN-20) for assessing health-related quality of life

and symptoms in brain cancer patients. Eur J Cancer 46:1033–1040

31. Weitzner MA, Meyers CA, Gelke CK et al (1995) The functional

assessment of cancer therapy (FACT) scale. Development of a

brain subscale and revalidation of the general version (FACT-G)

in patients with primary brain tumors. Cancer 75:1151–1161

32. Armstrong TS, Mendoza T, Gring I et al (2006) Validation of the

M.D. Anderson symptom inventory brain tumor module

(MDASI-BT). J Neurooncol 80:27–35

33. Armstrong TS, Gring I, Mendoza T et al (2009) Clinical utility of

the MDASI-BT in patients with brain metastases. J Pain Symp-

tom Manag 37:331–340

34. Sneeuw KC, Sprangers MA, Aaronson NK (2002) The role of

health care providers and significant others in evaluating the

quality of life of patients with chronic disease. J Clin Epidemiol

55:1130–1143

35. Brown PD, Decker PA, Rummans TA et al (2008) A prospective

study of quality of life in adults with newly diagnosed high-grade

gliomas: comparison of patient and caregiver ratings of quality of

life. Am J Clin Oncol 31:163–168

36. Taphoorn MJ, van den Bent MJ, Mauer ME et al (2007) Health-

related quality of life in patients treated for anaplastic oligoden-

droglioma with adjuvant chemotherapy: results of a European

Organisation for Research and Treatment of Cancer randomized

clinical trial. J Clin Oncol 25:5723–5730

37. Keime-Guibert F, Chinot O, Taillandier L et al (2007) Radiother-

apy for glioblastoma in the elderly. N Engl J Med 356:1527–1535

38. van den Bent MJ, Carpentier AF, Brandes AA et al (2006)

Adjuvant procarbazine, lomustine, and vincristine improves

progression-free survival but not overall survival in newly diag-

nosed anaplastic oligodendrogliomas and oligoastrocytomas: a

randomized European Organisation for Research and Treatment

of Cancer phase III trial. J Clin Oncol 24:2715–2722

39. Velikova G, Awad N, Coles-Gale R et al (2008) The clinical value

of quality of life assessment in oncology practice-a qualitative

study of patient and physician views. Psychooncology 17:690–698

40. Mauer M, Taphoorn MJB, Bottomley A et al (2007) The prog-

nostic value of health-related quality of life data in predicting

survival in anaplastic oligodendrogliomas cancer patients: results

from an international randomized phase III EORTC Brain Cancer

Group study. J Clin Oncol 25:5731–5737

41. Mauer M, Stupp R, Taphoorn MJ et al (2007) The prognostic

value of health-related quality-of-life data in predicting survival

in glioblastoma cancer patients: results from an international

randomised phase III EORTC Brain Tumor and Radiation

Oncology Groups, and NCIC Clinical Trials Group study. Br J

Cancer 97:302–307

226 J Neurooncol (2012) 108:221–226

123


	Methodological issues in designing and reporting health-related quality of life in cancer clinical trials: the challenge of brain cancer studies
	Abstract
	Clinical trials
	Health-related quality of life and patient reported outcomes a matter of terminology
	Why should we measure HRQOL in clinical trials?
	HRQOL methodology is crucial
	Some key issues to be addressed at the stage of protocol writing
	At the stage of reporting and disseminating HRQOL findings

	HRQOL assessment in brain cancer patients
	HRQOL in clinical trials of brain cancer patients
	HRQOL as a prognostic factor in brain cancer patients
	Conclusions
	Conflict of interest
	References


