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The burden imposed by disease recurrence in patients with
high-grade gliomas is not well documented. We studied the
frequency of self-report symptoms and the effects on
health-related quality of life in patients who had recurrent
glioblastoma multiforme or anaplastic astrocytoma and
who had a Karnofsky performance score 270. Patients
completed the European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire-Core
30 Items (QLQ-C30) and the Brain Cancer Module
(BCM20) before initiation of treatment for first recurrence
of disease. Six symptoms (fatigue, uncertainty about the
future, motor difficulties, drowsiness, communication dif-
ficulties, and headache) were reported with a frequency
>50% by both groups of patients. An additional two
symptoms (visual problems and pain) were also reported
with frequencies of >50% by patients with recurrent
glioblastoma multiforme. Most of the symptoms were
likely due to recurrence, but previous radiation therapy
and on-going corticosteroid treatment may have also been
casual factors for fatigue, whereas uncertainty about the
future and pain were probably nonspecific for brain can-
cer. Problems with motor functioning, vision, leg strength,
and pain were reported more frequently by patients with
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recurrent glioblastoma multiforme than by those with
recurrent anaplastic astrocytoma. Scores on health-related
quality-of-life functioning scales were similar in the two
groups. Finally, the scores for patients who had recurrent
high-grade gliomas and a Karnofsky performance score
270 were compared with the reported health-related
quality of life scores of patients with other cancers. Their
scores were similar to those of patients with metastatic
cancers and worse than those of patients with localized
cancers. Neuro-Oncology 2, 221-228, 2000 (Posted to
Neuro-Oncology [serial online], Doc. 99-055, Septem-
ber 15, 2000. URL <neuro-oncology.mc.duke.edu>)

ease. It was projected that it will be diagnosed in

about 16,500 people in the USA compared with an
estimated diagnosis of 184,200 new breast cancer cases
and an overall 1,220,100 new cancer cases in 1999
(American Cancer Society, 2000; Landis et al., 1999).
However, the mortality rate in brain cancer is high and,
in 2000, about 13,000 of patients will die from it com-
pared with an estimated mortality of 41,200 for breast
cancer. It accounts for one-quarter of all childhood can-
cers and, after leukemia, is the second leading cause of
cancer deaths among children.

Of the primary malignant brain cancers, 60% are
malignant gliomas (Levin et al., 1997). These vary from
well-differentiated astrocytomas (grades I and II) com-
prising 15% to 20% of all malignant gliomas, through
AAs® and oligoastrocytomas (grade III) comprising 30%
to 35%, to GBMs (grade 1V), which represent 40% to
50% of all malignant gliomas. Thus, high-grade gliomas
(grades III and IV) comprise the majority (80%-85%) of
all primary brain cancer, with an incidence of about
13,500 to 14,500 per year in the USA.
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Almost all deaths (90%) from primary brain cancer
occur in patients with grade III and IV tumors. Grade
IV tumors are the most aggressive, and virtually all
patients with grade IV tumors will die from their can-
cer. Overall, only about 19% of patients with malig-
nant gliomas will be amenable to complete surgical
resection, whereas about 17% will have a biopsy only,
and the remainder (64%) will undergo partial resec-
tions (Simpson et al., 1993). Consequently, most
patients will also require radiation therapy, a modality
that improves the 5- and 10-year survival rates in
incompletely resected high-grade astrocytomas (Cham-
berlain and Kormanik, 1998).

Adjuvant chemotherapy may be used also, but
improvement in survival is modest (Chamberlain and
Kormanik, 1998; Kornblith and Walker, 1988; Levin,
1999; Levin et al., 1990).

Grade III malignant gliomas (AAs) are somewhat less
aggressive than grade IV tumors (GBMs). Grade III
tumors are difficult to remove completely at surgery and,
at recurrence, the tumor often shows higher-grade ele-
ments. While median survival is reported to be from 36
to 48 months for grade III tumors, it is about 6 months
for grade IV tumors (Levin et al., 1997). Time to progres-
sion is longer for grade III tumors (about 9 months) than
grade IV tumors (about 4 months). After recurrence, sur-
vival times are short, with median survivals being in the
range 6 to 10 months for patients with grade III tumors
and 2 to 3 months for those with grade IV tumors.

Overall, the diagnosis of high-grade glioma carries a
poor prognosis for most patients and, until therapies that
markedly improve survival are found, it is important to
assess the effects of present therapies on disease burden
and health-related quality of life. This will be aided by a
prior assessment of the effects of the tumor burden in
untreated patients so that a comparative evaluation of
the effects of therapy can be made.

Disease Burden

The term “disease burden” is used to encompass the
symptoms and limitations in physical functioning and
emotional well-being imposed by the illness. At initial
presentation, the most common symptoms may occur
singly, or as a constellation, and include headache,
anorexia, nausea, vomiting (particularly in children),
seizures, sleeping longer at night and drowsiness with
napping during the day (Levin et al., 1997). Most of
these symptoms are secondary to increased intracra-
nial pressure and may occur at initial presentation or
at recurrence after treatment intended to cure or to
produce tumor reduction. Aside from surgery, the
most commonly used strategy to decrease intracranial
pressure is the administration of corticosteroids for
intracranial edema. A proportion of patients may
remain on corticosteroid therapy for a prolonged time,
and this may mask some of the early symptoms and
signs of recurrence. Corticosteroids may reduce the
severity of the symptoms or reduce their impact, but
may impose symptoms of their own, e.g. fluid reten-
tion, weight gain, muscle weakness, and Cushingoid
appearance.
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Neurological deficits that are found at presentation
and which may persist after therapy, or occur at recur-
rence, include motor and sensory deficits, i.e. hemiplegia
or speech and visual difficulties. In addition, there may be
personality changes, mood disturbances, or decrease in
mental capacity and concentration (Meyers et al., 1998,
2000; Weitzner, 1999). The neuropsychiatric and neu-
rocognitive defects may prove to be as, or more, burden-
some to patients and their immediate caregivers than
some of the neurologic deficits referred to above.

The disease burden, depending on its varying impact
on the patients, will have varying effects on overall well-
being and HRQL. The remainder of this paper will deal
with how HRQL is measured and what the effects of the
disease are on HRQL.

Health-Related Quality of Life in Brain Cancer

The ultimate goal of health care is to restore or preserve
HRQL (Osoba, 1999). The clinical management of brain
cancer is particularly concerned with preserving or
restoring neurologic functioning and the amelioration of
symptoms arising from decrements in neurologic func-
tioning. Thus, measurement of HRQL to determine
whether these goals are being achieved is of paramount
importance, and the restoration/improvement of HRQL
should be a primary outcome (end point) in high-grade
neurologic malignancies.

There are many definitions of HRQL, but simply put,
it is the impact of a disease and its treatment on a person’s
self-assessed ability to function in at least the physical,
cognitive, emotional, and social domains of day-to-day
life. There are many determinants of physical, cognitive,
emotional, and social functioning (e.g. neurologic or
anatomic deficits, personality traits, symptom burden,
etc.). The intent of HRQL assessment is not to measure
the determinants, but rather to scientifically measure the
functional outcome by which these determinants are man-
ifested in domains such as physical, emotional, cognitive,
and social functioning and in symptom complexes such as
fatigue, pain, and other bodily discomfort.

HRQL is measured, most commonly, by reliable and
valid self-report questionnaires (instruments). In oncol-
ogy, it is suggested that a general, cancer-oriented ques-
tionnaire be supplemented by a disease and/or a
situation-specific questionnaire (module) developed for
the clinical trial or clinical situation (Aaronson et al.,
1988; Cella et al., 1995). This modular approach has
been used for measuring HRQL for brain cancer by at
least two sets of questionnaires, the European Organiza-
tion for Research and Treatment of Cancer core question-
naire (QLQ-C30) supplemented by the BCM20 (Osoba et
al., 1996, 1997, 1998a, 2000a, 2000b; Yung et al.,
1999a) and by the Functional Assessment of Cancer Ther-
apy-Brain (FACT-Br) questionnaire (Weitzner et al.,
1995). A possible major difference between these two sets
of questionnaires is that the 20 items of the BCM20 are
grouped into 4 subscales dealing with symptom domains
and an additional 7 single items, whereas the Functional
Assessment of Cancer Therapy-Brain groups all of its 19
items into a single subscale. These two approaches to
measuring HRQL in brain cancer have not been tested



simultaneously in a single group of patients to determine
whether meaningful differences between them exist and, if
so, whether the differences are clinically important.

The Burden of Brain Cancer on HRQL

There are several aspects to consider when determining
the burden (symptoms and neurologic deficits) of brain
cancer on HRQL. These include the histologic type of
cancer, the time in the illness trajectory, (i.e., just after the
diagnosis and before or after surgery/radiation therapy),
the response of the cancer to these primary therapies, the
time of recurrence, and the effects of chemotherapy.

One aspect of the disease burden that needs to be
more fully documented is the type and frequency of self-
reported symptoms, particularly at the time of recur-
rence. In the studies reported here, we determined the
frequency of symptoms reported by patients who com-
pleted the QLQ-C30 and BCM20 at the time of first
recurrence and after previous treatment, consisting of
surgery and radiation therapy, had been given. We also
determined the effect of initial histology on HRQL and,
finally, compared the scores from these patients with
high-grade gliomas to those of patients with other local-
ized or metastatic cancers.

Materials and Methods
Patients

The data were derived from 3 separate clinical trials
involving a total of 525 registered patients with either
GBM (7 = 363) or AA (n = 162) at first recurrence after
surgery and radiation therapy. These patients were about
to undergo chemotherapy with either temozolomide or
procarbazine. All patients were at least 18 years old and
had a KPS 270 at the time of entry into the study. There
was unequivocal evidence of tumor recurrence/progres-
sion by Gd-MRI or contrast-enhanced CT scanning. All
had histologic confirmation of tumor histology at the
time of recurrence. The HRQL results from these clinical
trials have been reported elsewhere (Brada et al., 1999;
Osoba et al., 1997, 1998a, 1999a, 2000a, 2000b; Prados
et al., 1999; Yung et al., 1999a; Yung et al., 1999b).

HROQL Assessments

HRQL status was assessed by the European Organiza-
tion for Research and Treatment of Cancer QLQ-C30
(+3) (Fayers et al., 1999) a later version of the European
Organization for Research and Treatment of Cancer
QLQ-C30 (Aaronson et al., 1993) that was used to
develop version 2.0 (Osoba et al., 1997), and the
BCM20 (Osoba et al., 1996). Both are reliable and valid
instruments in the setting of recurrent high-grade
gliomas (Osoba et al., 1996, 1997). The QLQ-C30 (+3)
consists of 33 items that form 5 functioning domains
(physical, role, emotional, social, and cognitive), a
global QL/overall health domain, 3 symptom domains
(fatigue, pain, nausea and vomiting), and 6 single items
(dyspnea, diarrhea, constipation, anorexia, insomnia,
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and financial impact). The version 2.0 scoring system
(Fayers et al., 1999) was used in these studies, and the
instrument will be referred to as version 2.0 in the
remainder of this report. The BCM20 contains 20 items
grouped into 4 domains (future uncertainty, visual disor-
der, communication deficit, and motor dysfunction) and
7 single items (headache, seizure, drowsiness, hair loss,
itching, weakness of both legs, and difficulty controlling
bladder function). Some of these symptoms, (i.e. hair
loss and itching) were related to toxicity of previous
treatment by radiation therapy or side effects of temo-
zolomide, whereas the remainder are associated with the
recurrence of GBM (Osoba et al., 1999b).

The HRQL questionnaires (in the appropriate lan-
guages) were given to patients for completion within 7
days (baseline assessment) of the planned onset of
chemotherapy for first recurrence after initial treatment
by surgery and radiation therapy.

Statistical Procedures

The QLQ-C30 was scored according to methods
described in the 2nd edition of the European Organiza-
tion for Research and Treatment of Cancer’s QLQ-C30
Scoring Manual (Fayers et al., 1999). All raw scores
were converted to lie in a range between 0-100. For the
functioning scales and the global QL scale, a higher
score indicates better functioning, whereas for the
symptom scales/items a higher score indicates more of
the symptom or difficulty. The BCM20 was scored in a
manner analogous to the QLQ-C30 (version 2.0)
(Osoba et al., 1996): Higher scores indicate more of the
symptom or more difficulty.

A clinically significant difference in scores was defined
as a change of 210 (on a scale of 0-100) lasting for at least
two HRQL assessments 4 weeks apart. This criterion was
based on previous studies involving a formal assessment
of how much change in QLQ-C30 scores is perceptible to
patients (subjective significance) (Osoba et al., 1998b),
and how much change is associated with changes in dis-
ease status (King, 1996). Other approaches, using other
questionnaires in other illnesses, also indicate that a dif-
ference of 210 (on a 0-100 scale) may be interpreted as
being clinically significant (Jaeschke et al., 1989; Juniper
et al., 1994; Ware et al., 1994). Therefore, on symptom
scales and single items, we used scores of 210 as being
significant to patients, because patients experienced the
symptom as perceptible and different from having none of
the symptoms, i.e., a score of 0.

Results
Patient Characteristics

Following are the main characteristics of the 488 patients
(93% of registered patients completing baseline HRQL
data). The ages for GBM patients ranged from 23 to 77
years with a mean of 51.2 years, whereas ages for the AA
patients ranged from 19 to 76 years with a mean of 42.5
years. In the GBM group, 63.2% of the patients were
male, and in the AA group, 56.5% were male. Most of
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the patients (96%) were white. The percentages of
patients with the following KPS scores in the GBM and
AA groups, respectively, were 100 (5.9%, 16.7%), 90
(32.3%, 31.2%), 80 (27.8%, 23.2%), and 70 (33.7%,
28.3%). In summary, the AA patients were a little
younger than the GBM patients, and the proportion of
AA patients with a KPS of 100 was smaller than that of
the GBM group showing a KPS of 100.

Symptom Burden

Eight of the symptoms occurred with a frequency of
>50% in patients with GBM, while patients with AA
reported 6 symptoms with this frequency (Table 1). The 6
most frequently reported symptoms were fatigue, uncer-
tainty about the future, motor dysfunction, drowsiness,
communication deficit, and headache in both groups. In
addition, several other symptoms were reported by
<50% of patients. The frequency of symptoms was gen-
erally similar in both groups of patients, but motor dys-
function, visual disorder, leg weakness, and pain were
less frequent in patients with AA.

Newly Diagnosed Versus Recurrent Disease in GBM

During the development of the BCM20, 105 patients
who had GBM, in differing phases of the illness, were
assessed for HRQL (Osoba et al., 1996). Forty-one
patients were recently diagnosed and 64 had recurrent
disease. Compared with patients who had newly diag-
nosed disease, those with recurrent disease had signifi-
cantly more difficulties involving motor dysfunction
(13.0 versus 26.7, P < 0.01), communication deficit (15.2
versus 28.7, P < 0.01), weakness of both legs (4.1 versus
12.5, P < 0.05), and trouble controlling bladder function
(4.1 versus 17.2. P < 0.01) (Osoba et al., 1999a).

In the more recent studies, when patients with recur-
rent GBM were enrolled in temozolomide therapy trials
(Yung et al., 1999b), baseline (pretreatment) HRQL
scores were similar to those with recurrent disease in the
BCM20 development study. Thus, the neurologic deficits
are greater in patients with recurrent disease than in
patients with newly diagnosed GBM.

Proportions of Patients With GBM and AA Reporting
Less Than Optimum Baseline Scores

The mean baseline HRQL scores, including all the func-
tioning scales and symptom scales for patients with
recurrent GBM and AA in the above studies, are shown
in Table 2. The functioning scale scores are similar
between the various groups. However, when the propor-
tions of patients with scores of 90 or less in the function-
ing domains are compared, the tendency for more
patients with GBM than for patients with AA to report
scores of 80 or less for physical, role, and possibly cogni-
tive functioning is evident (Table 3). Nevertheless, the
overall conclusion is that HRQL functioning scores at
recurrence are not strikingly different regardless of the
histology of the original tumor. It is possible that some of
this similarity is accounted for by the selection of patients
with a KPS 270 for these studies.
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Table 1. Frequencies of the most commonly reported symptoms
with a magnitude =10 (0-100 scale) in patients with recurrent
glioblastoma multiforme and recurrent anaplastic astrocytoma with
a Karnofsky performance score of 270

% in GBM % in AA
Most frequent symptoms
Fatigue® 94 89
Future uncertainty® 81 85
Motor dysfunction 89 73
Drowsiness 79 69
Communication deficit 69 66
Visual disorder 59 44
Pain® 55 25
Headache 52 52
Other symptoms
Weak legs® 43 29
Bladder control problems 33 28
Hair loss® 31 38
Nausea/vomiting 26 12
Itching? 20 27
Seizures 12 22

Abbreviations: GBM, glioblastoma multiforme; AA, anaplastic astrocytoma.

*May not be due entirely to recurrent brain cancer.

HRQL Scores and KPS Scores

As previously shown by others (Mackworth et al., 1992),
we also found that KPS scores were poorly correlated
with baseline HRQL scores in patients with recurrent AA
and GBM (data not shown).

Comparison of Baseline Scores in High-Grade Gliomas
With Those of Other Cancers

Baseline QLQ-C30 scores of patients with recurrent
high-grade gliomas were compared with baseline scores
of patients with other cancers (Table 4) (Aaronson et al.,
1993; Fayers et al., 1998; King, 1996; Osoba et al., 1994,
1999b). Generally, the HRQL scores of patients with
recurrent high-grade glioma were similar to those of
patients with advanced ovarian and lung cancer and
those of patients with metastatic heterogeneous cancers,
except that the patients with recurrent brain cancer had
worse cognitive functioning and less pain. Patients with
metastatic, hormone-resistant prostate cancer and those
with lung cancer sustaining more than 10% weight loss
reported worse HRQL scores than did patients with
recurrent brain cancer. However, groups of patients with
localized cancer or with no evident disease had better
HRQL scores than those with recurrent high-grade
gliomas. Normative data from the population chosen at
random in Denmark (Klee et al., 1997) and Norway
(Hjermstad et al., 1998) also confirm that scores in
patients with recurrent brain cancer were much lower
than those in the general population.
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Table 2. Mean baseline health-related quality-of-life scores in patients with glioblastoma multiforme and anaplastic astrocytoma

GBM (n = 105-109)

GBM (n = 172-179) AA (n = 139-145)

Temozolomide®

Temozolomide® (n = 86-89)

Procarbazine® (n = 86-90) Temozolomide®

QLQ-C30 Mean (+SD) Mean (+SD) Mean (+SD) Mean (+SD)
Functioning scales
Physical 67 (29) 72 (29) 68 (29) 73 (31)
Role 55 (33) 58 (32) 61 (28) 67 (32)
Emotional 63 (26) 70 (19) 69 (21) 71 (20)
Cognitive 62 (31) 62 (29) 64 (26) 69 (28)
Social 64 (34) 60 (32) 61 (29) 64 (31)
Global GL 56 (23) 63 (21) 59 (23) 61 (23)
Symptom scales
Fatigue 39 (22) 40 (23) 43 (24) 37 (24)
Nausea/vomiting 6 (15) 5(12) 7 (14) 9 (20)
Pain 15 (23) 16 (21) 22 (22) 17 (24)
Dyspnea 13 (20) 15 (20) 17 (22) 8 (20)
Insomnia 22 (31) 23 (29) 23 (27) 21 (26)
Anorexia 9 (20) 7 (25) 15 (25) 15 (26)
Constipation 14 (24) 9 (26) 18 (28) 14 (23)
Diarrhea 7 (15) 8 (18) 7 (16) 8 (19)
Financialimpact 23 (32) 38 (35) 32 (33) 30 (35)
BCM20
Future uncertainty 40 (29) 44 (28.2) 41 (26) 41 (26)
Visual disorder 20 (24) 22 (27.7) 18 (23) 14 (21)
Motor dysfunction 26 (26) 33 (26.0) 28 (24) 26 (26)
Communication deficit 21 (31) 35 (33.4) 26 (25) 24 (26)
Headaches 19 (26) 26 (30.9) 27 (27) 26 (32)
Seizures 14 (28) 12 (25.4) 56 (17) 11 (24)
Drowsiness 33 (28) 41 (27.7) 40 (26) 34 (30)
Hair loss 18 (30) 16 (27.2) 14 (26) 21 (34)
Itching 9 (21) 14 (24.6) 14 (23) 14 (27)
Weakness of legs 23 (31) 19 (25.7) 20 (29) 16 (29)
Bladder control 17 27) 17 (27.3) 12 (21) 16 (29)

Abbreviations: See Table 1; QL, quality of life.

*Treatment assignment.

Discussion

High-grade gliomas are difficult to cure and often recur
after primary therapy with surgery and radiation therapy.
Thus, until better primary therapy is devised, it is neces-
sary to deal with recurrent disease as well as possible.
Under these circumstances, the HRQL of patients with
high-grade glioma is a very important consideration in
the overall management of the patient.

Very little evidence-based data is available about the
HRQL of patients with newly diagnosed GBM or AA.
However, much more information has become available
about HRQL in patients with recurrent high-grade glioma,
mainly as a result of the analysis of a large database from
patients about to undergo chemotherapy with temozolo-
mide or procarbazine. Some of the results of the HRQL
assessment in these clinical trials have been reported
(Brada et al., 1999; Osoba et al., 1997, 1998a, 1999a,
2000a, 2000b; Prados et al., 1999; Yung et al., 1999b). A

Table 3. Frequency of baseline scores <90 in QLQ-C30 function-
ing scales in recurrent glioblastoma multiforme versus anaplastic
astrocytoma

Functioning scale Score %GBM % AA
Physical <80 51 39
<90 68 57
Role <80 68 54
<90 84 68
Emotional <80 67 65
<90 80 79
Cognitive <80 60 51
<90 85 76
Social <80 63 58
<90 79 73
Overall health/global QL <80 80 76
<90 93 89
Abbreviations: See Tables 1 and 2.
Neuro-Oncology OCTOBER 2000 225
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Table 4. Mean health-related quality-of-life scores in recurrent high-grade gliomas compared with other cancers

Recurrent >10% Majority
high-grade Advanced Advanced Matastic Heterogenous Advanced  Weight Localized (86%)
QLQ-C30 gliomas ovary lung  melanoma  metastic prostate  loss, lung heterogenous with NED
Functioning scales
Physical 70 66 69 67 69 52 47 80 86
Role 60 52 66 60 60 45 40 74 84
Emotional 68 69 67 77 68 69 67 70 80
Cognitive 62 62 66 67 63 59 67 75 82
Social 64 81 84 — 83 76 — 84 85
Global GL 60 54 55 60 54 45 43 64 76
Symptom scales
Fatigue 40 43 39 43 39 50 63 32 25
Pain 18 33 31 30 33 51 — 23 17
Nausea/vomiting 7 5 4 17 5 18 13 4 5

Abbreviations: NED, no evident disease; —, no data; QL, quality of life.

full report of the clinical results of the trial for patients
with AA treated with temozolomide has also been
reported (Yung et al., 1999a). However, little information
has been published on the potential differences in HRQL
at recurrence relative to newly diagnosed disease, the fre-
quency and severity of symptoms (symptom burden), or
the effects of tumor histology and baseline HRQL of
patients with high-grade gliomas compared to patients
with other types of cancer. This report addresses these
questions by examining the baseline HRQL data from
93% of the patients registered on the previously men-
tioned trials.

Of the 14 most frequently reported symptoms by
patients filling in the HRQL questionnaire at the time of
recurrence, fatigue, future uncertainty, motor dysfunction,
drowsiness, communication deficit, visual disorder pain,
and headache were all reported with a frequency of >50%
in patients with recurrent GBM. Some symptoms may
have been secondary to treatment (hair loss, itching from
radiation therapy, and weakness of the legs from corticos-
teroids), and some were probably nonspecific for brain
cancer (uncertainty about the future and pain), but others
are probably due to the primary disease. In AA patients,
all symptoms except visual disorder and pain were also
reported with a frequency of >50% at the time of recur-
rence. Thus, it appears that these patients carry a signifi-
cant symptom burden, although it is difficult to find a
similar, well-described cohort of patients in the literature
for newly diagnosed high-grade gliomas. Available litera-
ture on the HRQL scores of patients with other cancers
indicates that patients with recurrent high-grade gliomas
are similar to patients with advanced and metastatic can-
cers rather than patients with localized cancers. These
data, taken together, make it evident that patients with
recurrent high-grade gliomas not only carry a high symp-
tom burden, but have very significant deficits in their abil-
ity to function in several other domains of life, as well.

As might be expected, neurologic deficits, as reported
by GBM patients, are greater at the time of recurrence
than at the time of initial diagnosis. It seems reasonable
to postulate that many of the neurologic deficits at the
time of diagnosis were only partially resolved in these
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patients and that recurrence adds to the previous prob-
lems. However, a longitudinal study of HRQL from the
time of presentation through treatment and recurrence
will need to be carried out to provide a definitive answer.

One of the concerns of investigators in this field is
the interpretation of the reliability of the answers pro-
vided by patients with less than average cognitive func-
tioning. The data in this report indicate that these
patients’ self-reports of cognitive functioning indicate
lower scores than those reported by other patients
with other cancers, whether localized or metastatic.
These lower scores were for patients with KPS scores
of 70 or higher, and cognitive functioning scores
would be expected to be even lower in patients with
lower KPS scores. The reliability of the responses
becomes particularly important in longitudinal studies
where cognitive function would be expected to deteri-
orate even further with time. To address this issue,
some studies have examined the use of questionnaires
that are intended to be completed by proxies, i.e.,
observers (Sneeuw et al., 1997a). One logical way of
using proxy ratings in brain cancer is to obtain both
proxy and self ratings as early as possible in the trajec-
tory of the disease and, then, as the patient’s ability to
respond deteriorates, to rely mainly on the proxy rat-
ings. If there were good concordance between the
proxy and patient ratings early in the illness, then the
proxy ratings would likely be reliable at a later time
when the patients’ ratings were no longer reliable. The
use of simultaneous proxy and patient ratings also
provides a training period during which the proxy
becomes attuned to the patients concerns and condi-
tion. It has been found that there is a discrepancy
between proxy and patient ratings in highly subjective
domains such as emotional functioning, pain, and
fatigue. Proxies tend to overestimate the patients’ emo-
tional symptoms but to underestimate pain and
fatigue. Nevertheless, workers in this area have con-
cluded that the benefits of proxy ratings of HRQL out-
weigh their limitations (Sneeuw et al., 1997a, 1997b).

In summary, HRQL can be measured and gives
meaningful results in high-grade gliomas. Recurrence of



disease has a significant deleterious impact on patients’
lives. The effect of treatment aimed at reducing and
abrogating the deleterious effects should be measured
and used in addition to survival as an outcome parame-
ter. Therapy that is successful in improving or maintain-
ing HRQL may be concluded to be worthwhile despite
the absence of significant improvement in survival.
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