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ABSTRACT
Background

An estimated 20%—-40% of cancer patientswill develop
brain metastases. Whol e-brain radiotherapy (wsrT) is
the standard treatment for patients with brain
metastases. Although wert can reduce neurologic
symptoms, the median survival following werr isbe-
tween 3 and 6 months. Given thislimited survival, itis
important to consider quality of life (goL) when treat-
ing patientswith brain metastases. However, few stud-
ies have focused on QoL and improvement in
patient-rated symptoms as primary outcomes.

Objective

For an accurate measurement of the extent to which
previoustrials have utilized qoL toolsto evaluate the
efficacy of werr for treatment of brain metastases,
we undertook aliterature review to examinethe com-
mon endpoints and QoL instruments used.

M ethods

We conducted a systematic search using the mepLINE
(1950 to December 2007) and Cochrane Central Reg-
ister of Controlled Trials (4th quarter 2007) databases.
Eligible studiesinvestigated werT in one of the study
arms. Thefollowing outcomeswereincluded: median
survival, overall survival, neurologic function, 1-year
local control, and overall response; use of QoL instru-
ments, performance status scal es, and neurol ogic func-
tion assessments; and use of other assessment tools.
Patient-rated QoL instruments were defined as those
that stroveto assess all dimensions of qgoL; observer-
rated performance instruments such asthe Karnofsky
performance status (kps) were deemed to be perform-
ance scales.

Results

Weidentified sixty-onetrials that included wert asa
treatment for brain metastases. Of these sixty-onetrials,

nine evaluated the treatment of asingle brain metasta-
sis, and fifty-two evaluated the treatment of multiple
brain metastases. Although fifty-five of thetrialsem-
ployed aqoL instrument, few trialsfocused on oL as
an outcome. Wefound 23 different instruments used to
evaluate goL. The most commonly employed instru-
ment wasthekps (n = 33), followed by various neuro-
logic function classification scales (n = 21). A
preponderance of the studiesused 1 (n = 26, 43%o) or 2
(n =21, 34%) oL instruments.

A total of fourteen published trials on brain
metastasesincluded an eval uation of the study popula
tion’s QoL. Those trials included three that used the
Functional Assessment of Cancer Therapy—General
scale and Brain subscal e instrument, three that used
the European Organi zation for Research and Treatment
of Cancer Quality of Life Questionnaire (C30) and the
Brain Cancer Module 20 instrument, two that used
study-designed oL instruments, one that used the
Edmonton Symptom A ssessment Scal e, two that used
the Spitzer Quality of Lifeindex, and three that used
the kps to evaluate QoL. Some trials reported deterio-
ration in QoL after werT in patients with poorer prog-
nosis; other trial s detected an improvement in oL after
WBRT in patients with better prognosis.

Conclusions

To date, fourteen trials in brain metastases that have
included an evaluation of the study population’s goL
have been published. Although some studies showed
that certain parameters of qoL deteriorate after werrT,
other studies showed that QoL in patients with better
prognosis is improved after wert. Because a stand-
ard, validated qoL instrument has not been used for
this patient popul ation, acomparison of findings con-
cerning QoL between the studiesisdifficult. The present
review emphasizes the need to include oL measures
in future wert clinical trials for brain metastases.
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1. INTRODUCTION

Brain metastases are a cause of significant morbidity.
An estimated 20%-40% of cancer patientswill develop
brain metastases during their illnesst. The most com-
mon primary cancersthat metastasizeto thebrain are
lung, breast, and gastrointestinal cancers23. Depend-
ing on the location of the brain metastases, patients
may suffer from neurologic symptoms that include
headaches, focal weakness, mental disturbances, be-
havioural changes, seizures, speech difficulty, and
ataxia 4. The prognosis for patients with brain
metastasesisgenerdly poor; median surviva is1 month
for patients not receiving treatment. Use of corticost-
eroids to reduce cerebral edema has been associated
with symptom improvement 2.

Whole-brain radiotherapy (wsrr) is the standard
treatment for brain metastases. About 30%—-40% of af-
fected patientspresent with asinglebrain metastasi's, but
most present with multiple lesions®. The objective of
WBRT is to provide symptomatic relief, to alow for ta
pering of the dose of corticosteroids, andto possibly im-
prove survival. Although many trials have shown that
WwBRT can reduce neurol ogic symptoms, median survival
following a diagnosis of brain metastases is generally
only 3-6 months®. Patientswith asolitary brain metasta-
sis, good performance status, and controlled extracranial
disease may be considered for more aggressive treat-
ment such assurgery with postoperative radiotherapy or
stereotacticradiosurgery. Radiosensti zers, chemotherapy,
and variousradiotherapy dosefractionetion scheduleshave
also been explored to improve the outcome of brain
metastases 11,

The World Health Organi zation (wHo) describes
health as a “ state of complete physical, mental, and
social well-being and not merely the absence of dis-
easeor infirmity” 12, Thissubjective, multidimensional
definition of health encourages health care profession-
alsto focus not only on a patient’s length of life, but
also hisor her quality of life(qoL). Quality of lifecan
be seen as a balance between minimizing treatment
risks and maximizing benefits, including physical and
psychological effects13. Because patients with brain
metastaseshave limited survival, treatment optionsthat
are less morbid and that maximize qoL are essential.

An OutcomesWorking Group was formed by the
Health Services Research Committee in the Ameri-
can Society of Clinical Oncology to definethe outcomes
of cancer treatment that should be considered for as-
sessment and cancer treatment guidelines. Quality of
lifewasrated as an endpoint secondary inimportance
only to survival. The group suggested that these two
patient outcomes—survival and QoL—should take
precedence over cancer outcomes such as response
rate*. The importance of including QoL as a compo-
nent of treatment assessment was al so emphasized by
Tannock, who wrote, “When cureiselusive, itistime
to start treating the patient and not the tumor” 1°.

Previous clinical trials have defined the efficacy
of treatment using some of the following endpoints:

survival, response, radiologic or imaging response,
observer-rated neurol ogic symptoms, timeto recurrence
of intracranial disease, cause of death, and preserva-
tion of the ability to functionindependently 1621, How-
ever, few studieshavefocused on oL and improvement
in patient-rated symptoms as primary outcomes.

To accurately measure the extent to which previ-
oustrialsutilized goL toolsto evaluate the efficacy of
radiotherapy for treatment of brain metastases, we
undertook aliterature review to examinethe common
endpoints and QoL instruments used.

A preponderance of the published trialsused aper-
formance status scal e such asthe Karnof sky perform-
ance status (kps) to quantify the general well-being of
patients with brain metastases1922-25, The purpose of
a performance status assessment is to quantify a pa-
tient’slevel of function, level of ambulation, and abil-
ity for self-care?6. The kps is rated in increments of
10 on ascale of 0to 100, with 100 meaning “normal,
no complaints, no signs of disease” and 0 meaning
“death”. A scoreisassigned based on assessment by an
observer such as a physician, nurse, or researcher 27.
Trials often use aperformance score to describe their
study population or asacomponent of the study’sex-
clusion criteria—for example, patients below a cer-
tain kps score are deemed ineligible 2829,

Although performance status is one of the dimen-
sionsof oL, QoL issubjective and should reflect how a
patient feels . The kps was evaluated previoudy, and
athoughit wasfoundto beareliableinstrument, it did
not capturethe overall concept of goL 3133, Inthe present
study, only patient-rated instruments that strive to as-
sess al dimensions of QoL were deemed to be qoL
instruments; observer-rated performance instruments
such asthekps were deemed to be performance scales.

2. METHODS
2.1 Search Strategy

We conducted a systematic search of the MEDLINE
(1950 to December 2007) and Cochrane Central Reg-
ister of Controlled Trials (4th quarter 2007) databases.
Theterms* brain neoplasms” and “ brain metastas#s’
were used. The subheading “ secondary” was selected
to narrow the search to metastases to the brain (so as
to exclude primary brain cancer). That search was
combined with theterms* radiotherapy” or “ quality of
life.” Relevant articles and abstracts were reviewed,
and thereferencelists from these sources were manu-
aly searched for additional relevant trials. The search
was not limited by year of publication.

2.2 Inclusion Criteria

Articleswereincluded in theliteraturereview if they
met these criteria:

e Population Studies of adult participants who
had been diagnosed with one or more brain
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metastases by computed tomography or magnetic
resonanceimaging.

e Intervention waRrT in one study arm.

e Typeof study Randomized or quasi-randomized
trialsand prospectiveor retrospective cohort studies.

e OQutcomes Survival, oL, symptom control, neu-
rologic function, toxicity, response of brain
metastasesto treatment, cause of death, duration of
functional independence, and intracranial progres-
sion-freeduration.

2.2 Exclusion Criteria

Articles were excluded from the literature review if
they were

e individual casereportsor review articles,

e published inlanguages other than English, or

e phasei and i trials for which phase i trialswere
aready available.

2.3 Data Extraction
Thefollowing information extracted from the studies:

e Number of patientsaccrued and evaluated in each
study arm

e Patientinclusion and exclusion criteriafor studies
that included chemotherapy, surgery, or radiosur-
gery inonestudy arm

e Treatment details such as chemotherapy drugs or
radiosensitizer

e Total dose and fractionation schedule for wert
trials

e Outcomes such as median survival, overall sur-
vival, neurologic function, 1-year local control, and
overall response

e Useof goL instruments, performance status scal es,
and neurol ogic function assessments

e Other assessment tools, if used

3. RESULTS

Weidentified sixty-onetrialsthat treated patients us-
ing weRT in at least one study arm.

3.1 Single Brain Metastasis

Nine of the sixty-one studies evaluated treatment of
patientswith asolitary brain metastasis. Two published
trials and one abstract examined the role of surgery
and wert as compared with werr alone 232934, One
trial assessed the effectiveness of surgery and wert
as compared with surgery alone '°. Epstein et al. 3°
compared survival outcomes of various dose escala-
tion schedules. One multi-institutional retrospective
study investigated the use of radiosurgery and werrt 2.
A study by Jyothirmayi et al. 3’ examined the efficacy
of radiosurgery at diagnosi s, radiosurgery and warr at

diagnosis, and radiosurgery at recurrence. Another
study compared the outcomes of radiosurgery alone,
werT alone, and radiosurgery with werr 38, Roos et
al. ® investigated the results of randomizing patients
to werT or observation after the patients had been
treated with surgery or radiosurgery. Their study also
examined the QoL of the study population.

3.2 Multiple Brain Metastases

Weidentified fifty-two studiesinvolving treatment of
multiple brain metastases. Onetrial examined the use
of corticosteroids and wert as compared with wert
alone?. In another trial, all patients received dexam-
ethasone before wert, after which they were
randomized to wert with adose of dexamethasone or
to wert alone*. Two retrospective trials examined
the outcomes of multipletreatmentsincluding werr,
surgery, chemotherapy, or supportive care 4243,
Twelve studies examined the use of various wert
dose fractionation schedul es®10.22.28.44-51 ' and seven
trials assessed the efficacy of radiosensitizers and
wWBRT as compared with wert alone 921.24.25,52-54,
Chemotherapy and wsrt were compared in eight
studies 785560, Fjve trials examined the efficacy of
whole-brain re-irradiation in patients with brain
metastases 165, One study randomized patientswith
1-3 brain metastases to wsert or wert followed by
stereotactic radiosurgery boost 18, One retrospective
study examined the outcomes of wert or GammakKnife
radiosurgery %. One randomized trial examined the
combination of wert and radiosurgery ascompared with
waRT alone for patients with 2—4 brain metastases 2.
Three other studieslooked at wert and radiosurgery as
compared with radiosurgery alonefor patientswith 1-3
brain metastases®’, 1-4 brain metastases®®, and single
or multiple brain metastases . One study focused on
oL and the patients' perspectives regarding manage-
ment-rel ated complicationsin addition to the radiosur-
gery %8. Another study investigated the survival and qoL
of patients who were randomized to werTt with
efaproxiral or towsrr alone?C. Six other studies exam-
ined the role of qoL or patient-rated symptoms when
ng the effectiveness of werr 177175, Two stud-
ies assessed the neurocognitive function (ncF) of pa-
tients who had been treated with werT and a
radiosensitizer ® or with werr alone?’. Lastly, one
study investigated both ncr and QoL of patientstreated
with wert 7.

3.3 Sudy Outcomes

Tables1—ix present the outcomes of thetrialsoutlined
in the previous subsection. The endpoints of overall
median survival, overall survival at 6 months, 1-year
local control, overall response rate, oL, neurologic
function, and symptom control are reported when
available. The number of QoL instrumentsused in each
study isalso recorded.
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3.4 QOL Instruments

A total of 24 different oL instruments, including per-
formance scal es, study-designed performanceinstru-
ments, validated QoL instruments, study-designed QoL
assessments, neurologic function scales, study-de-
signed neurol ogic instruments, and NcF testswere used
inthetrials(Tablesx—xiv). Six studiesdid not use any
QoL measures 2043606278 The most commonly used
instruments were the kps scale (n = 33) and various
forms of neurologic function classification (n = 21).
The number of goL instruments used in each study
varied from 0 to 8, but most of the studiesused 1 (n=
26, 43%) or 2 (n = 21, 34%) instruments. Of the 23
different instruments used, 8 (35%) assessed qoL, 7
(30%) assessed Ncr, 5 (22%) assessed performance
status, and 3 (13%) assessed neurol ogic function.

Of the 8 oL instruments used, 2 were study-de-
signed assessments®:74, Kondziolkaet al. %8 designed
a 10-item survey to ask patients treated with werr
and radiosurgery or with radiosurgery alone about their
treatment perceptions, side effects (hair loss, fatigue,
memory, mood or affect, intellectual concentration,
employment), activity level, and overall satisfaction.
Thissurvey was used in apatient population in which
90% of the patientshad akps status of 90 or 100. After
WBRT, the side effects reported were alopecia (88%);
excess fatigue (85%); problems with short-term
memory (72%), long-term memory (33%), and

TABLE X Freguency of instrumentsused in clinical trials measuring
quality of life (qoL) in patients with brain metastases

Instrument Frequency

Karnofsky performance status 33
Neurologic function classification 21
ecoc (World Health Organization) performance scores 11
General Performance Status 5
Mini Mental Status Examination
Study-designed performanceinstrument 222340.50
Barthel index of activity of daily living
Controlled Oral Word Association test
Hopkins Verbal Learning Test
Spitzer quality of lifeindex
Study-designed qoL assessment 6874
Trallmaking A and B
Edmonton Symptom Assessment Scale
eorTc Core Quality of Life Questionnaire
with Brain Cancer Module
Functional Assessment of Cancer Therapy—General scale
With Brain subscale
Grooved Peghoard
Mini Mental State Inventory (modified abbreviated version)
Order classification
Profile of Mood States-Short Form
Ruff 2 and 7
Study-designed neurologic instrument 7

PRPPRPRPPRPPNEPNEFEPFERPNMNNDNNDNNDNNRAO

ecoc = Eastern Cooperative Oncology Group; Eortc = European
Organization for Research and Treatment of Cancer.

TABLEXI Frequency of instruments used in assessing quality of
life(qoL) inclinical trials

Instrument Frequency

Spitzer quality of lifeindex

Study-designed qoL assessment 6874

Edmonton Symptom Assessment Scale

eorTc Core Quality of Life Questionnaire
with Brain Cancer Module

Functional Assessment of Cancer Therapy—General scale
with Brain subscale

Profile of Mood States-Short Form

PNFEPNFRPEPDNN

eorTc = European Organization for Research and Treatment of
Cancer.

TABLE X1l Frequency of performance score instruments used in
clinical trials

I nstrument Frequency
Karnofsky performance status 33
ecoc (World Health Organization) performance score 11
General Performance Status 5
Study-designed performanceinstrument 2223:40.50 4
Barthel index of activity of daily living 2

ecoc = Eastern Cooperative Oncology Group.

TABLE X1l Frequency of neurologic function instruments used in
clinical trials

Instrument Frequency
Neurologic function classification 21
Order classification 1
Study-designed neurologic instrument 7 1

TABLE xIv  Frequency of neurocognitive function instruments used
inclinical trials

Instrument Frequency

Mini Mental Status Examination

Controlled Oral Word Association test

Hopkins Verbal Learning Test

Trallmaking A and B

Grooved Pegboard

Mini Mental State Inventory (modified abbreviated version)
Ruff 2and 7

RPFRPFEPNNDN O

concentration (61%o); and depression (54%). Also, pa-
tients more frequently reported short-term memory
problems (p < 0.0001), long-term memory problems
(p = 0.03), and concentration problems (p = 0.0007)
when they had undergone both wert and radiosurgery
as compared with radiosurgery alone. More patients
considered radiosurgery agood treatment for them as
compared with werT (76% vs. 56%, p = 0.25) 8,
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Sehlen et al. 7 devel oped the Current Situationin
Personal Life questionnaire because previoustrialshad
indicated that psychological and sociodemographic
variablescould influence survival in cancer patients .
These authors assessed patients (kps > 70) who had
undergone weRrT for primary central nervous system
tumoursor brain metastases; their instrument was de-
signed to assessimportant sociodemographic variables
and factorsinthe patients personal lives, such asmari-
tal status, number of children or people in the house-
hold, level of education, employment, family history
of cancer, symptoms, relationships with family and
friends, social life, hobbies, religion, and significant
events. Interestingly, the results showed that “living
with aspouse” had a statistically significant positive
influence on survival (p=0.033) 7.

Addeoet al.>®, Bezjak et al. 1, and Sehlenet al. ™4
used the Functional Assessment of Cancer Therapy—
General scale (FacT-G). This questionnaire is a vali-
dated instrument that evaluates the QoL of cancer
patientsin 5 domains, including physical well-being (7
items), social or family well-being (7 items), rel ation-
ship with the physician (2 items), emotional well-be-
ing (5items), and functional well-being (7 items) 7°.
Sehlen and her colleagues showed that the overall
FACT-G score had a significant influence on survival
(p=0.003) 4.

TheracT-c isoften supplemented by site-specific
questionnaires such asthe ract—Brain subscale (racT-
BR) as used by Bezjak et al. "t and Addeo et al. ®®> The
FACT-BR Subscale contains 19 additional items per-
taining to patientswith brain metastases specifically,
including symptoms, self-care, cognitive ability, and
easein usual activities”. Bezjak et al. "* found that,
as compared with baseline, 8 of 23 patients showed
improvement and 15 patients showed deteriorationin
assessed QoL using the FacT-G and FacT-BR question-
naires 1 month after palliative radiotherapy.

The full rFacT-BR scale contains 53 questions (as
compared with the subscale, with its 19 questions).
Addeo et al. >° used the FacT-G and selected 26 items
from the FacT-BR scale to assess oL in patients who
underwent wert and temozolomide treatment. A sig-
nificant improvement in QoL was seen with the rFacT-
G questionnaire (p < 0.0001). At baseline, 51% of
patients reported, positively, that they were “quite a
bit” or “very much” content with the quality of their
life; 49% reported, negatively, that they were “ not at
al” or “alittle bit” content with the quality of their
life. Three months after treatment, 79% were content
with their oL, and 21% were not content.

Gerrard et al. 72, Yanevaet al. ’®, and Roos et al . 3°
used the European Organi zation for Research and Treat-
ment of Cancer (Eortc) Core Quality of Life Ques-
tionnaire (QLe-C30). This general questionnaire
consists of 5 domains assessing functioning (physical,
role, cognitive, emotional, and social), 1 domain as-
sessing global oL, 3 domains assessing common
symptoms (fatigue, pain, nauseaor vomiting), 5single

items ng other symptoms (dyspnea, insomnia,
anorexia, constipation, and diarrhea), and 1 item as-
sessing financial impact.

Yanevaet al. ’® evaluated the goL of patientswith
a kps greater than 70 before and after wert treat-
ment. A significant improvement was evident after
radiotherapy in all domains of functioning and in all
symptomswith the exception of dyspnea, diarrhea, and
financial difficulties. A significant improvement in
health-related oL was also reported (p < 0.0001).

Gerrard et al. 2 and Roos et al . 32 used the supple-
mentary Brain Cancer Module (Bcm) in addition to the
EORTC QLQ-C30. However, the Bcm was designed for
patients with primary brain tumour. It consists of 20
questionsthat assess side effects of treatment, outl ook
for the future, and common symptoms®°. Validation
of thisinstrument in patientswith brain metastaseshas
not been reported.

When using the eorTc QL@-C30 and Bcm, Gerrard
et al. 72 experienced difficulties with data collection
and found that the questionnaires were lengthy and
demanding, particularly for their poor-prognosisgroup.
From the 18 patientsanalyzed in their first study, high
levels of fatigue and drowsi nesswere seen throughout
the study period (baseline to 8 weeks) and only 1 pa-
tient and 2 patientsimproved in goL at 2 weeksand 4
weeksrespectively. Their second study, which also used
the eortc QLc-30 and Bcm 20, was terminated pre-
maturely because of difficultieswith data collection.
Improvement in QoL was not evident in any of the 6
patients accrued. Subsequently, in athird study, these
authorssimplified their ooL assessment by asking only
the global health score and global oL items of the
questionnaire. Of 14 patients, 7 experienced transient
improvements at some stage following werr.

Similarly, the randomized study of wert or con-
trol group post surgery or post radiosurgery by Roos et
al. 3% was also terminated prematurely because of its
slow accrual . Asaresult of the small sasmplesize (n=
19), the investigators did not conduct a detailed QoL
analysis. They found that the differencesin the global
health scores and global QoL scores between the two
study armswere nonsignificant at 2 months (p = 0.94)
and at 5 months (p=0.50). Theinvestigators concluded
that their study did not indicate that wert caused dete-
rioration in overall health or overall qoL.

Chow et al. 17 used the Edmonton Symptom As-
sessment System (Esas) intheir study of patient-rated
symptomsin patientswith brain metastasestreated with
wBRT. The Esas is a validated instrument designed
for patients receiving palliative care. It evaluates 9
symptoms, including global pain, nausea, anxiety, de-
pression, tiredness, drowsiness, sense of well-being,
appetite, and shortness of breath. Each symptom is
rated on ascale from 0 to 10, where O represents ab-
sence of the symptom and 10 represents the worst
possible symptom. The Esas has been shown to be a
quick tool to useand to predominantly reflect the physi-
cal well-being of the patient 81. In the study by Chow
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and colleagues, 19%, 20%, and 15% of the patients
died during thefirst, second, and third month following
weRT. The study population had statistically signifi-
cant deterioration in the mean differences between their
1-year follow-up and baseline scoresfor fatigue (1.0to
1.8), drowsiness (1.21t0 1.8), and appetite (2.2t0 2.4).

Mintz et al. 2° and Scott et al. 7 used the Spitzer
Quality of Lifeindex (Spitzer Q-L index). Thisvali-
dated instrument is composed of 5 domains: general
activity, daily living, health, support, and outlook. Each
domainisrated from O to 2 and each score is accom-
panied by verbal descriptions. For example, for the
health domain, the patient could report either feeling
well or “great” most of the time (score 2), lacking in
energy or being not entirely “up to par” occasionally
(score 1), or feeling very ill or “lousy,” weak and
washed out for most of the week (score 0) 82,

Mintz et al. 2° conducted acontrolled trial inwhich
patientswith asingle brain metastasiswere randomized
to either wert and surgery or to wert alone. When
comparing the two study arms, the mean QoL scores
were not significantly different at either of the study
periods analyzed (1-3 months and 4—6 months).

Scott et al. ’° assessed the qoL of patients
randomi zed to wert with efaproxiral or towsrt alone.
At the 6-month follow-up as compared with baseline,
patients in the wert and efaproxiral arm had higher
Spitzer Q-L scores than did the patients in the werr
arm (p=0.019). Theauthorsal so indicated that ascore
of 7 or better out of 10 beforetreatment wasasignifi-
cant predictor of overall survival. Patientswith ascore
of 7 or better experienced a 48% reduction in death
rate (p = 0.0079).

Regine et al. 7" used the Profile of Mood States—
Short Form (poms-sF), a30-item questionnaire organ-
ized into 6 mood scales: tension—anxiety,
depressi on—dej ection, anger—hostility, vigour—activity,
fatigue—inertia, and confusion—bewilderment. Thein-
dividual scales are combined to achieve an indicator
of overall mood. A higher mood disturbance scorein-
dicates greater mood disturbance’’. Although compli-
ance rates for completion of the poms-sr was high
before treatment (95% or more), at treatment comple-
tion (84% or more), and at 1 month after treatment
(70% or more), the results of the questionnaire were
not reported because patient mood was not the primary
objective of the study 77.

3.5 Performance Evaluation

The kps (discussed earlier) was the tool most com-
monly used to assess performance statusin thirty-three
studies. Resultsfrom Patchell et al. 3* are highlighted,
because these authors used the ks as a measurement
of oL when comparing patients with a single brain
metastasiswho had undergone either surgery and werT
or wert aone. The length of time that kps scores re-
mained at 70 or better was used as a determinant of
QoL. Patientsin the surgery and wert arm maintained

kps scores of 70 or better for much longer than did
patientswho received radiation alone (38 weeksvs. 8
weeks, p < 0.005). In a prospective study, Li et al. 38
compared the outcomes of 3 treatment armsin patients
with asingle brain metastasis and akps score of 60 or
better. Anincreasein kps scorewasseenin all 3 treat-
ment arms: 88.9% (n = 16), 87.0% (n= 20), and 48.3%
(n=14) in patientswho underwent radiosurgery in com-
bination with werr, radiosurgery alone, and wert alone
respectively. A greater improvement in kps was seen
in patientstreated with radiosurgery alone or withra-
diosurgery in combination with werr.

A study by Rosenman et al. 63 found that elective
radiation could improvethe oL of patientswith small-
cell lung carcinoma, although it did not increase the
patients survival. All patientsinitially received astand-
ard course of wert. After that course of treatment, 28
patients received elective radiation, and 24 patients
received radiation only when brain metastases occurred
(“therapeutic radiation”). A kps score above 60 was
used by the investigators as a measure of qoL. Pa-
tientsin the electively radiated arm maintained akps
score greater than 60 for amean time of 10 monthsas
compared with amean time of 6 monthsfor patientsin
thetherapeutically radiated arm.

The Eastern Cooperative Oncology Group (Ecoc)
evaluation was used in eleven of the studiesto deter-
mine performance status. Unlikethekps, which ranges
from O to 100, the ecoc issimpler. It rangesfrom 0 to
4, where 0 stands for “normal activity” and 4 means
“unableto get out of bed.” Roos et al. 22 used ecoc as
apart of their goL assessment (baseline vs. first fol-
low-up) when comparing patients randomized to wert
or to observation after surgery or radiosurgery. No sig-
nificant difference was found between the two study
arms (p = 0.80).

Five of the studies used the General Performance
Status (cps), which rangesfrom 1, which means* nor-
mal,” to 5, which means* 100% bedridden.” Also, two
of the studiesused the Barthel index of activity of daily
living, which isavalidated measurefor patientswith
neurologic disability. Its questions focus on physical
performancein 10 areas: feeding, transfers from bed
to chair and back, grooming, toilet use, bathing, mo-
bility, climbing stairs, dressing, stool control, and blad-
der control.

Finaly, four of thestudiesdesigned their own scales
to evaluate performance status 22234050, For exam-
ple, Horton et al. “° measured performance status us-
ing a scale from O (“normal performance”) to 4
(“completely bedridden”). Kurtz et al. ° measured
performance status on a scale from 0 to 100, where
scores from 70 to 100 indicated ambulatory patients
and scoresunder 70 indicated non-ambulatory patients.
Harwood et al. ?? classified the functional status of
their patients by level 1, i, 11, and v, where level |
meant that the patient was “intellectually and physi-
cally abletowork with neurol ogical abnormaitiesminor
or absent” and level v meant the patient had “ profound
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neurologic disability.” Noordijk and coll eagues assessed
the general well-being of the patients by designing a
functionally independent survival tool 23. Patientswere
considered to be functionally independent as long as
their score on the ecoc scalewas 1 or lower (sympto-
matic, but almost completely independent) and their
scoreon aversion of aneurologic function classifica
tion was 1 or lower (patient can perform normal ac-
tivities with minimal difficulties).

3.6 Evaluation of Neurologic Function and
Symptoms

In 23 studies (Table xi11), ameasure of the neurologic
function and symptoms of the patients was reported.
Variousversionsof aneurologic functional classifica
tion or scale was used in 20 reports. Bezjak et al. 7%
modelled an assessment tool after symptom itemsin-
cluded in the FacT-Br and the Bcm 20. This patient-
rated assessment tool consisted of 16 items specificto
patients with brain metastases. Symptoms were sub-
divided into raised intracranial pressure (3 items), ef-
fects associated with steroid use (4 items), possible
subacute side effects (4 items), and effects associated
with brain metastases (5 items). Robinet et al. 7 used
the order classification to record the neurol ogic status
of the patients.

3.7 Neurocognitive Function

Li et al. "8, Murray et al.?’, Regine et al. 7/, Roos et
al. 3, Scott et al. 0, and Sehlen et al. 7 assessed NcF
intheir studies, five of which included the Mini Mental
Status Examination (Mmse) asan instrument 27.39.70.74.77
(Table x1v). The mvsE is a validated and easily ad-
ministered tool consisting of 11 itemsdesigned to test
cognitive function. It includes tests of the patient’s
knowledge of orientation (1 item); memory (2 items);
immediate recall (1 item); attention, concentration,
and calculation (1 item); and aphasia and apraxia (4
items) 27. Roos et al. 3° compared the mmse scores of
patientswith asingle brain metastasis randomized to
WBRT O to observation post surgery or post radiosur-
gery. Although the study wasterminated prematurely
because of slow accrual, no significant differencewas
found between thetwo study armsat the 12-month fol -
low-up (p =0.50).

TheHopkinsVerbal Learning Test, whichwasused
by Li et al. 7® and Regine et al. ’’ is a memory test
instrument and includesitemsfor short- and long-term
recall and word recognition 83. The Controlled Oral
Word Association test used by Li et al. ”® and Regine
et al. 7" assesses|language and executive function skills
where the patient’stask isto produce, in 1 minute, as
many wordsas possi ble beginning with aspecificletter.
Additionally, trials by Li et al. ® and Regine et al. 7’
used thetrail-making test designed to test visual motor
speed and executive function 3.

Regineet al. ”’ included the Ruff 2and 7 Test asa
component of their Ncr test battery to assess neglect,

attention, and concentration. Li et al. ”® assessed mo-
tor speed, visual-motor coordination, and single-hand
dexterity with the Grooved Pegboard Test. Sehlen et
al. ™ used amodified abbreviated version of the Mini
Mental State Inventory to evaluate mental capacity.

4. DISCUSSION

In recent years, QoL has become an increasingly im-
portant outcomein cancer trials. To date, fourteen tri-
alson brain metastases that included an evaluation of
the study population’s QoL have been published. Three
of the trials used the FacT-G and FacT-BR iNstruments,
three used the eorTc QLQ-C30 and Bcm 20 instruments,
two designed QoL instruments specifically for thetrial,
one used theesasinstrument, two used the Spitzer Q-L
index, and three used the kps as atool to evaluate oL .
Our findings suggest that, although numerous oL ques-
tionnaires exist, no standard questionnaireiscurrently
used to assess QoL in patients with brain metastases.
Currently, the use of these different questionnaires does
not allow for acomparison of QoL acrosstrials. A stand-
ard tool would be beneficial for comparisons across
trialsand for performing meta-analyses.

Our literature review shows that certain param-
eters of QoL deteriorate after werr 17172, Chow et
al.1” concluded that the esas domains of fatigue, drow-
siness, and appetite worsened after werr in their pa-
tients (baseline median kps: 60; range: 20—90). Inthe
study by Gerrard et al. 72, 10 of the 38 patients (26%;
95% confidenceinterva: 13%-43%) improvedinat least
one of the following parameters during the study pe-
riod: QoL score, Barthel index of activity of daily liv-
ing, or krs 8 weeks after werr. However, 14 of 15
patients had deterioration in at least one of these pa-
rameters. Using the FAcT-BR questionnaire, Bezjak et
al. ™ also found deterioration in QoL from baseline to
1 month, but the difference was not statistically sig-
nificant (p = 0.13). Thesefindingshaveled authorsto
question whether patients with poor prognosis benefit
from radiotherapy interms of effect on QoL and symp-
tom experiences 1772,

For patientswith abetter prognosis, theresults of
Addeo et al. %°, Yaneva et al. ’®, and Scott et al. ™
showed that certain parameters of goL significantly
improved after werr. Addeo et al. >® used the FacT-G
and 26 of the FacT-BR scale items to assess QoL in
patientswho underwent wert and temozolomide treat-
ment. A significant improvement in QoL was seen (p <
0.0001). Three months after treatment, 79% were con-
tent with their quality of life, and 21% were discontent
(compared with 51% positive respondents and 49%
negative respondents at baseline).

Using arecursive partitioning analysis (rra) based
on thekps, the Radiation Therapy Oncology group es-
tablished three prognostic classesfor patientswith brain
metastases according to tumour, primary tumour sta-
tus, presence of extracranial metastases, and age. Class
I included patientswith akps of 70 or better, age below
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65 years, no extracranial metastases, and acontrolled
primary tumour; these patients had amedian survival
of 7.1 months. In comparison, patients with akps be-
low 70 areclassin withamedian survival of 2.3 months.
All other patientsbelong to class i, with amedian sur-
vival of 4.2 months.

Addeo et al. %® included ahigh number of patients
intherra classes (n= 21, 36%) and 11 (n =22, 37%).
That patient population differed greatly from the popu-
lation included in the study by Bezjak et al. 7*, where
3, 31, and 41 patientswere in rra classes i, 11, and 1
respectively.

Yaneva et al. 7 used the eortc QLe-C30 in a pa-
tient population who underwent wert. Significant im-
provements in functional indicators, symptoms, and
health-related oL were found after wert. Those re-
sults differ from the findings of Gerrard et al. 72, who
also used the EorTC QLQ-C30 questionnaire; however,
the population in their study satisfied at |east two of
thefollowing criteria: kps below 70, morethan 60 years
of age, or aprimary tumour site other than breast. In
comparison, Yanevaet al. ™ sel ected patientswho had
KPs scores above 70.

Scott et al. ”© randomized patients to werT with
efaproxiral or to wert alone, using the Spitzer Q-L
index as a measurement of QoL. At the 6-month fol-
low-up, patients who had received wsrT and
efaproxiral had higher goL scoresthan did the patients
who had received wert alone (p = 0.019). This study
popul ation also included patientswith abetter progno-
sis(only rra class1 and 11 patients were included). Of
the study population, 58% percent had a kps score of
90100, and 42% had akps score of 70-80.

One study found that certain parameters of qoL
did not deteriorate or improve after wert. Rooset al. 39
randomized patientsto werrt or to no additional treat-
ment post surgery or post radiotherapy. The eorrc glo-
bal health scores and global oL scores were not
significant between the study arms at 2 months (p =
0.94) and at 5 months (p = 0.50). These patients also
had afairly good prognosis: solitary brain metastasis
and 14, 4, and 1 of 19 patientsin rea classes|, 11, and
i respectively. Although no improvement in QoL was
evident, theresultsalso did not indicate that oL dete-
riorated after patients received werr. Poor accrual and
low statistical power likely contributed to thisoutcome.

The present review found that few werr studies
included a measure of QoL as a primary endpoint. A
possible explanationisthe difficulty in collecting data
inapopulation of patientswhoselife expectancy isshort.
Patientswith short survival and deterioration of health
often contributeto high attrition ratesin brain metastases
QoL studies1”72, For example, Bezjak et al. ™t found
that only 19% of patients had symptomatic improve-
ment and that 55% had either progressed intheir illness
or had died at 1 month. Consequently, the drop-out bias
affecting research studies must be kept in mind: pa-
tientsincluded inthe results are those ableto compl ete
follow-up assessmentsand arethuslikely have abetter

prognosis than are the patients lost to follow-up 1171,
Scott et al. 7 found that the Spitzer Q-L index was a
better predictor of survival than the kps was, and they
suggested the use of this QoL instrument in predicting
survival and assessing patient status. Sehlen and col-
leaguesfound that the overall FacT-c scorehad astatis-
tically significant correlation with survival (p=0.003).
Although datacollectionisachdlengeinthisstudy popu-
lation, the results of Sehlen et al. ™ suggest that qoL is
a worthwhile endpoint to include in future brain
metastasestrials and that it could possibly distinguish
patientswith alonger expected survival.

The studiesidentified in thisreview used 55 dif-
ferent performance status assessment toolsand 23 dif-
ferent neurol ogic function instruments. However, these
instrumentswere primarily used to categorize the pa-
tientsinto prognosti c groups, to describethe study popu-
lation, or to act as exclusion criteria. The study by
Patchell et al. 3* was an exception: the authors used
the kps to evaluate the QoL of patients before and af -
ter treatment. They determined QoL by the length of
time the kps remained at 70 or higher. Their results
showed that the kps scores of patientsin the combined
radiotherapy and surgery arm were maintained for a
much longer period than were the scores of patients
who had undergoneradiotherapy alone (38 weeksvs. 8
weeks, p < 0.005) 34, Similarly, Li et al. 38 compared
kps scoresfrom the day of treatment with scoresfrom
thefirst follow-up visit to determineif different treat-
ments had an effect on the QoL of lung cancer patients
with asingle brain metastasis. |mprovementsof 88.9%
(n=16) and 87.0% (n = 20) respectively wereseenin
the kps scores of patients who underwent radiosur-
gery in combination with wert and radiosurgery alone.
In comparison, animprovement of 48.3% (n= 14) was
seen in patients who underwent wert alone. A study
by Rosenman et al. % investigated whether QoL im-
proved with electiveradiation after astandard course
of werr in 28 patients (compared with 24 patientswho
received radiation therapeutically). These authors de-
fined QoL as the length of time a patient’s kps score
remained above 60. Patientsin the electively radiated
arm maintained akps score above 60 for significantly
longer than did the patientsin the therapeutically radi-
ated arm (10 monthsvs. 6 months).

Thencr isclearly an important concern for brain
metastases patients. Although the mmse was the most
frequently used measure of NcF in the studies, it is
less sensitive to mild neurocognitive impairment and
may not identify subtle improvements %883, |n addi-
tion, the mmse has not been asthoroughly evaluated in
patients with brain metastases as compared with pa-
tients with primary brain tumours83. Hence, studies
have designed Ncr test batteries to thoroughly evalu-
ate the ncrF of study patients 7783, Li et al. 78 investi-
gated the ncF of patients who had been treated with a
radiosensitizer (gadolinium) and wert. Patientswere
classified as“good” or “poor” responders depending
on whether their tumour reduction at 2 months was
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aboveor bel ow the popul ation median reduction of 45%.
Their results showed that the “good” responders sur-
vived significantly longer than did the* poor” respond-
ers. Time to ncrF deterioration was compared in the
“good” and “poor” responders, and results indicated
that patientswith volumeregression after radiation had
alonger delay before ncr deterioration. The authors
concluded that NncF and QoL correlated in their study
popul ation and that effortsto prevent the worsening of
NcF could help maintain goL 76.

5. CONCLUSIONS

Quality of life is an important outcome in the treat-
ment of patients diagnosed with brain metastases.
However, few clinical trials have focused on goL asa
primary outcome. Common outcomes measured are
survival, response to treatment, symptomatic relief,
toxicity, and duration of independent function. The
present review finds that various management meth-
ods for brain metastases have been explored, and yet
median survival in this patient popul ation has not im-
proved significantly. Thus, less-morbid treatment op-
tions that preserve or improve QoL in these patients
areimportant.

Our literature review found that a number of qoL
instruments have been used to evaluate patients with
brain metastases. Additional assessment tools, includ-
ing performance statustools, neurologic function as-
sessments, and NcrF tests were also used in many
clinical trials to evaluate the well-being of patients.
Some studies have shown that certain parameters of
QoL deteriorate after werT in patientswith poorer prog-
nosis, but other studies have shown that QoL in pa-
tients with better prognosis improve after warrT.
Although a number of validated goL questionnaires
specific to the concerns of metastatic brain cancer
patients have been devel oped, no standard question-
naire has currently been established for this patient
population, making comparisons of oL acrosstrials
difficult. Our findings emphasize the importance of
including goL asan endpoint in futureclinical trialsso
asto better understand the role of oL, especially for
improving treatment in patientswith brain metastases.
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