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NEUROSURGERY

A PROSPECTIVE STUDY OF QUALITY OF LIFE IN ADULTS
WITH NEWLY DIAGNOSED HIGH-GRADE GLIOMAS:
THE IMPACT OF THE EXTENT OF RESECTION ON QUALITY

OF LIFE AND SURVIVAL

OBJECTIVE: To describe the quality of life (QOL) over time for adults with newly
diagnosed high-grade gliomas and to examine the relationship between QOL and
outcome data collected in three prospective cooperative group clinical trials.
METHODS: The QOL study was a companion protocol for three Phase Il high-grade
glioma protocols. Five self-administered forms were completed by patients to assess
QOL at study entry, 2 months, and 4 months after enrollment.

RESULTS: QOL data were available for baseline, first, and second subsequent follow-up
evaluations for 89%, 71%, and 69% of patients, respectively. A significant proportion of
patients (47.1%) experienced impaired QOL (QOL = 50) in at least one measure at
subsequent evaluations, whereas most patients (88%) with impaired QOL at baseline
continued to have impaired QOL at subsequent evaluations. On multivariable analyses,
baseline QOL measures were predictive of QOL at the time of follow-up. In addition,
patients who underwent a gross total resection were much less likely to have impaired
QOL (P = 0.006), were less likely to experience worsening depression (P = 0.0008), and
were more likely to have improved QOL (P = 0.003) at their first follow-up evaluation.
Changes in QOL measures over time were not found to be associated with survival in
multivariable analyses that adjusted for known prognostic variables; variables that were
independently associated with improved survival were better performance status (P <

0.001), younger age (P < 0.001), and greater extent of resection (P < 0.001).

CONCLUSION: Baseline QOL was predictive of QOL over time. Gross total resection
was associated with longer survival and improved QOL over time for patients with

high-grade gliomas.
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igh-grade gliomas are extremely ag-
H gressive tumors, and despite inten-

sive treatment with surgery, radio-
therapy, and chemotherapy, the vast majority
of patients invariably have tumor recurrence,
with the median survival time ranging from 1
to 3 years after initial diagnosis (18). Because life
expectancy is brief, issues related to quality of life
(QOL) are immensely important to patients and
their caregivers. QOL is a multidimensional con-
struct and is best measured with several different
instruments (22, 43). Fatigue, depression, cognitive
impairment, and excessive daytime somnolence
can seriously impair the QOL of patients with

high-grade brain tumors (31). However, because
all these psychosocial difficulties are potentially
amenable to treatment, it is important to establish
QOL in this patient population for comparison
when designing future therapeutic trials. A few
reports have begun to describe the QOL of high-
grade glioma patients, but much work is left to be
done, in part because of the unique challenges
presented by high-grade gliomas in assessing pa-
tient QOL (21, 64). The primary objective of our
study was to prospectively assess the QOL of pa-
tients with newly diagnosed high-grade gliomas
and to examine the relationship between QOL and
outcome.
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PATIENTS AND METHODS

Patients

This project, the Glioma QOL study, was a companion
protocol for three institutional review board-approved high-
grade glioma treatment protocols (98-72-51, 98-72-52, N0074).
The North Central Cancer Treatment Group (NCCTG) 98-
72-51 was a Phase II trial in which patients with Grade 3
astrocytomas (anaplastic astrocytomas) received two cycles of
preirradiation chemotherapy (carmustine, cisplatin, and eto-
poside) followed by the same chemotherapy delivered con-
currently with radiation therapy (48). Twenty-nine patients
were enrolled between February 1999 and April 2001.

In NCCTG 98-72-52, patients with glioblastomas received
one cycle of preirradiation chemotherapy (carmustine, cispla-
tin, and etoposide) followed by the same chemotherapy de-
livered concurrently with radiation therapy (40). Radiother-
apy was followed by four cycles of carmustine. Ninety-three
patients were enrolled between May 1999 and August 2000.

NCCTG N0074 was a Phase II study of the epidermal
growth factor receptor inhibitor ZD1839 starting 2 to 5 weeks
after radiotherapy was completed for patients with glioblas-
tomas (62). ZD1839 was continued for up to 2 years, or until
tumor progression. Ninety-eight patients were enrolled be-
tween May 2001 and August 2002.

Assessment

QOL is a multidimensional construct that is best measured
with several different instruments (22, 43). The Glioma QOL
study used five self-administered forms. These instruments
were completed by the patient (after receiving instructions on
how to complete the forms) within 72 hours after study entry.
Patients also underwent testing with the Folstein Mini-Mental
State Examination (19). The Eastern Cooperative Oncology
Group performance score, a simple, widely administered mea-
sure of physical function, was also graded by the health care
provider. These tests were completed to assess overall QOL,
fatigue, excessive daytime somnolence, and depression.

The study forms were also completed before each 8-week
cycle while receiving treatment in conjunction with a physical
examination that included a neurological examination and
computed tomography or magnetic resonance imaging. The
median follow-up for the 24 patients still alive is 31.2 months.
Collectively, patients completed the QOL tools and the Mini-
Mental State Examination in approximately 30 minutes.

The QOL tools and the aspect of QOL they measure (listed
below) were predefined in the protocol and are reported only as
such in this manuscript. Exploratory QOL analyses not pre-
defined in the protocol (i.e., subscales of the Profiles of Mood
States short form [POMS-SF]) will be deferred for future reports.

Overall QOL

A simple five-item linear analog scale assessment (LASA) and
the Functional Assessment of Cancer Therapy-Brain (FACT-Br,
version 4) were used. LASA-type measures have been shown to
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be effective for obtaining valid and reliable measures of QOL
domains in numerous studies and oncology clinical applications
(11, 38, 44, 66). The LASA measures assessed the five domains of
overall QOL, physical, emotional, spiritual, and intellectual well-
being (54). The FACT-Br (65) was designed to supplement the
generic FACT scale, a self-administered questionnaire designed
to provide information about the health status of cancer patients
in general (11). FACT-Br is a 46-item measure with 27 general
items to assess physical, social /family, emotional, and functional
well-being and an additional 19 brain-specific items. It has been
used successfully in clinical trials dealing with brain tumors (i.e.,
meningiomas) (29), although completion rates have been indi-
cated as a particular challenge in high-grade glioma patients (51).

Fatigue

The POMS-SF and the Symptom Distress Scale (SDS) were
used to measure fatigue. The POMS-SF is a shortened version
of the POMS, a questionnaire that has been well validated in
cancer populations (5, 10, 60). The POMS-SF is a 30-item (6
subscales) self-administered questionnaire that has been used
in many patient populations, (3, 17) including those with
cancer (50, 63). The six subscales include tension, depression,
anger, vigor, fatigue, and confusion. The fatigue subscale has
been found to be a sensitive measure of fatigue in cancer
patients (34, 41). The SDS is a 13-item self-administered ques-
tionnaire developed to measure common physical concerns of
cancer patients (37) and has extensive application in oncology
studies (4, 20). The SDS fatigue question was used to assess
fatigue.

Excessive Daytime Somnolence

The Epworth Sleepiness Scale is a simple eight-item self-
administered questionnaire that provides sleep propensity re-
sults comparable with the multiple sleep latency test (9, 28).
This scale has proven reliability (26, 27) and clinical usefulness
(24) in assessing excessive daytime somnolence and its re-
sponse to therapy.

Depression

The depression scale of the POMS-SF was used to assess
self-reported items related to depression.

Statistical Analysis

The raw summative scores from each QOL measure were
transformed for analysis. For a given raw score, the trans-
formed score was a value between 0 and 100 inclusive; this
represented the relative position of the raw score along the
theoretical dimension for the score (45, 55, 56). In all cases, 0
reflected the worst QOL and 100 reflected the best. By using
the transformed scores, we were able to compare scores de-
signed to evaluate the same construct and to compare relative
scores designed for different QOL domains. All analyses used
the transformed scores.

Transformed QOL scores were viewed as a continuous mea-
sure. Continuous baseline, disease, and QOL variables were
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summarized as the means = 1 standard deviation, the median
(min, max), or both. Categorical baseline and disease variables
were summarized as frequency (percentage). Because some of
the variables had skewed distributions, comparisons of continu-
ous variables among the three protocol groups were made with
the Kruskal-Wallis test. The Wilcoxon rank-sum test was used to
analyze differences between two groups. Categorical variables
were compared among and between groups with Fisher’s exact
test. Univariate associations between the QOL measures and
continuous baseline patient and disease variables were measured
with the Spearman rank correlation coefficient. The Wilcoxon
rank-sum test or Kruskal-Wallis test was used to identify univar-
iate associations between the QOL variables and categorical base-
line patient and disease variables. Of interest were patient and
disease characteristics associated with clinically impaired QOL.
Clinically impaired QOL was defined as a score of 50 or less for
each QOL measure (6, 23, 55). Backward stepwise logistic regres-
sion was used to ascertain baseline patient, disease, and treat-
ment characteristics that were associated with impaired QOL for
each of the six QOL measures.

Time-to-event distributions (e.g., survival, time to progres-
sion) were estimated with Kaplan-Meier curves (30) and were
compared with log-rank tests (36). The extent of surgery (i.e.,
gross total resection [GTR], subtotal resection, biopsy) was
defined by the radiologist and treating oncologist using post-
operative imaging (i.e., magnetic resonance imaging) (1). Time
was measured from the date of the surgical procedure or
biopsy to the date of the event or the date of the last follow-up
examination. Progression was declared if the neurological ex-
amination results worsened or tumor size increased at least
25%, as based on measurement of perpendicular diameters or
a clear increase in the size of the tumor on imaging compared
with the baseline. If a patient died without documentation of
being progression free, the patient was assumed to have pro-
gressed on the date of death. Cox proportional hazards mod-
els (13) were used to assess the strength of associations of
progression-free or overall survival with various baseline pa-
tient, disease, and QOL variables. A bootstrap model selection
procedure combining bootstrap methodology (16) and Cox
model backward-selection procedures (52) was used to vali-
date the Cox model variable selection. Variables identified as
significant (P < 0.05) in two-thirds or more of the 1000 boot-
strap samples were considered to be valid prognostic indica-
tors in the multivariable analyses. All statistical tests were two
sided. To protect against spurious findings resulting from
multiple analyses, a P value =0.01 was considered statistically
significant for nonbootstrapped analyses.

RESULTS

QOL Responses

There were 220 patients accrued to the three trials. QOL data
were available for baseline, first, and second subsequent
follow-up evaluations for 89% (196 of 220), 71% (127 of 179), and
69% (85 of 124) of evaluable patients, respectively. Per the dic-
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tates of the protocol, the first and second follow-up evaluations
occurred at 2 and 4 months after enrollment. There were no
significant differences in the completion rates of the QOL forms
among the three studies (all studies, P = 0.10). QOL data col-
lected at the third follow-up evaluation or later were not ana-

TABLE 1. Summary of baseline characteristics for patients
with at least one follow-up examination with quality of
life data®
. All patients
Variable @ = 124)
Age (yr)
Median (min, max) 55(19, 79)
Mean £ SD 54 + 12
MMSE
Median (min, max) 29 (11, 30)
Mean £ SD 28 £3
Sex, no. of patients (%)
Female 42 (34)
Male 82 (66)
Performance score, no. of patients (%)
0 59 (48)
1 56 (45)
2 9(7)
Extent of resection, no. of patients (%)
Biopsy 22 (18)
Subtotal resection 53 (43)
Gross total resection 49 (40)
Tumor grade, no. of patients (%)
3 21 (17)
4 103 (83)
Tumor location, no. of patients (%)
Temporal 29 (23)
Frontal 36 (29)
Parietal 15 (12)
Occipital 2(2)
Other/mixed 42 (34)
Side, no. of patients (%)
Right 74 (60)
Left 50 (40)
Anticonvulsant therapy, no. of patients (%)
Yes 95 (77)
No 29 (23)
Corticosteroid therapy, no. of patients (%)
Yes 73 (59)
No 51 (41)
2 SD, standard deviation; MMSE, Folstein Mini-Mental State Examination.
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lyzed because of the low com-

pletion rate of the QOL TABLE 2. Summary of quality of life data over time®
measures (45-49% at the third QOL measure Distressed (%) Mean Median (min, max)
evaluation).

There were no statistically SDS—fatigue
significant differences in any Baseline 14 73 80 (20, 100)
of the measured baseline vari- Evaluation 1 13 69 80 (20, 100)
ables between patients who Evaluation 2 16 68 80 (20, 100)
had follow—u‘p QOL data and POMS—fatigue
those who did not, except for Baseli 21 -0 75 (5, 100)
the Mini-Mental State Exami- asetine ’

. L Evaluation 1 27 62 70 (0, 100)
nation. There was a statisti- Evaluation 2 25 62 65 (0, 100)
cally significant difference (P
= 0.005) but not a clinically LASA—QOL
significant difference with a Baseline 28 71 75 (25, 100)
median Mini-Mental State Ex- Evaluation 1 30 69 75 (0, 100)
amination of 29 and 28 for Evaluation 2 32 70 75 (25, 100)
those with and without QOL

. . FACT—Br
data over time, respectively (7, )
61). Baselln? 75 76 (36, 98)
Evaluation 1 72 73 (33, 100)
Comparison of Baseline Evaluation 2 9 72 73 (34, 96)
Characteristics and QOL POMS— depression
Scores Across Studies Baseline 8 82 90 (20, 100)

The baseline characteristics Evaluation 1 5 82 85 (20, 100)
of patients (Table 1) who com- Evaluation 2 4 84 90 (5, 100)
pleted a baseline and at least ESS
one follow-up QOL assess- Baseline 17 67 67 (17, 96)
ment were compared across Evaluation 1 24 64 67 (4, 96)
the three studies and were Evaluation 2 33 63 67 (0, 96)

compiled. There was a trend
for patients in 98-72-51 (Grade
3 astrocytomas) to be younger
(P = 0.02) and to have GTR of

7 QOL, quality of life; SDS, Symptom Distress Scale; POMS, Profiles of Mood State; LASA, linear analog scale assessment;
FACT—Br, Functional Assessment of Cancer Therapy—Brain; ESS, Epworth Sleepiness Scale.

the tumor less often (P = 0.05)

than patients in 98-72-52 and N0074 (glioblastomas in both stud-
ies), but for all other baseline variables, there were no significant
differences between the studies. Baseline QOL scores and
changes in QOL scores also were compared across studies, and
no significant differences were found; therefore, patients from all
three studies were pooled for the remaining analyses of QOL.
However, previous radiation (yes versus no) was included as a
covariate in the multivariable models as an adjusting variable.

Changes of QOL Over Time and Association with
Baseline Characteristics

The average score for a healthy population of persons is 70
to 80 for each of the QOL measures (6, 23, 54). Furthermore, a
10-point difference in a given QOL score is considered clini-
cally significant (42, 45, 55). Although the QOL scores of these
patients with high-grade gliomas did not on average seem to
differ considerably from those of a healthy population, a sig-
nificant proportion had impaired (i.e., distressed) QOL (QOL
= 50) at baseline and further evaluations (Table 2) (6, 23).

498 | VOLUME 57 | NUMBER 3 | SEPTEMBER 2005

Analyzing all patients combined (impaired and nonim-
paired QOL at baseline) found only POMS-fatigue had a clin-
ically and statistically significant (P = 0.002) change with time,
with a mean improvement in score of 10.3 points (=27.0; range
improvement of 90 points to a loss of 45 points) at the second
evaluation. There was a statistically significant (P = 0.002) and
nearly clinically significant change in POMS-fatigue at the first
evaluation, with a mean improvement in score of 7.6 points
(*+23.8; range improvement of 65 points to a loss of 50 points).

Stratifying patients by QOL status at baseline (i.e., impaired
versus nonimpaired) found that nearly half (47.1%) of nonim-
paired patients experienced impaired QOL at subsequent evalu-
ations in at least one measure, whereas most patients (88%) with
impaired QOL at baseline continued to have impaired QOL at
subsequent evaluations (Table 3). Analysis of the individual mea-
sures (e.g., SDS, the Epworth Sleepiness Scale, etc.) revealed that
patients with impaired QOL at baseline experienced a further
worsening of QOL with time, whereas patients who were not
distressed at baseline generally experienced an improvement in
their scores (Table 3) over time. There were statistically significant
differences in the changes in QOL over time between the patients

www.neurosurgery-online.com
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TABLE 3. Changes in quality of life data over time by baseline status®
Measured difference First evaluation Second evaluation
(follow-up score No baseline No baseline
minus baseline score) Baseline distress distress P value Baseline distress distress P value
SDS—fatigue 0.0001 0.0002
No. 16 96 9 65
Mean = SD —17.5%£229 7.7 £16.8 —20.0 = 20.0 10.5 £ 17.7
Median (min, max) —20 (—60, 20) 0 (=20, 60) —20 (—40, 20) 0 (—20, 60)
LASA <0.0001 0.0002
No. 33 83 19 55
Mean = SD —-12.7 =204 7.2 183 —-12.8 =169 8.6 =22.0
Median (min, max) —12.5 (=50, 25) 0 (—25,62.5) —18.8 (—31.3,25) 0 (—37.5,62.5)
ESS 0.06 0.02
No. 19 85 12 60
Mean = SD —4.5 £ 18.6 5.8 *13.8 —9.5 £20.6 8.1 =194
Median (min, max) 0 (—41.7,25) 4.2 (=25,41.7) —5.7 (—48.8, 20) 4.2 (—29.1,62.5)
FACT—Br 0.008 0.22
No. 4 103 2 71
Mean = SD -11.2 5.8 2.6 = 10.1 —6.0 £8.5 34124
Median (min, max)  —11.9 (=17.4, —=3.4) 1.6 (—20.8,34.8) -6 (—=12,0) 2.7 (—26.1,29.8)
POMS—depression <0.0001 0.03
No. 9 97 6 66
Mean = SD —28.3 +15.2 22 +143 —19.2 =343 —-0.9 £15.5
Median (min, max) —30 (—45, —5) 0 (—40, 45) —20 (=55, 40) 0 (—35,55)
POMS—fatigue 0.0004 0.002
No. 23 85 12 63
Mean = SD —9.3 £26.6 12.2 =209 —-133*+233 14.8 = 25.5
Median (min, max) =15 (=50, 45) 10 (=30, 65) —22.5 (=45, 25) 15 (=40, 90)
9 SD, standard deviation; SDS, Symptom Distress Scale; LASA, linear analog scale assessment; ESS, Epworth Sleepiness Scale; FACT—Br, Functional Assessment of
Cancer Therapy—Brain; POMS, Profiles of Mood State. A negative value represents a worsening in score and a positive value indicates an improvement in score.
P value is the Wilcoxon rank-sum test.

with impaired versus nonimpaired QOL at baseline for many
measurements, including SDS-fatigue (first and second evalua-
tion), LASA overall QOL (first and second evaluation), FACT-Br
overall QOL (first evaluation), POMS-depression (first evalua-
tion with a trend at the second evaluation), and POMS-fatigue
(first and second evaluation). Those patients not distressed at
baseline had significant improvements in SDS-fatigue (second
evaluation) and POMS-fatigue (first and second evaluation),
with the mean scores for all other measures either stable or
trending toward improvement with time. Those patients with
impaired QOL at baseline had significant worsening of SDS-
fatigue (first and second evaluation), LASA overall QOL (first
and second evaluation), FACT-Br overall QOL (first evaluation),
POMS-depression (first and second evaluation), and POMS-
fatigue (second evaluation), with the mean scores for all other
measures either stable or worsening with time. Although the
sample size was small, the worsening of scores in SDS-fatigue

NEUROSURGERY

and POMS-depression for those patients with impaired QOL at
baseline were striking, with mean losses of 17.5 to 28.3.

Association Between QOL Measures at Follow-up and
Baseline Characteristics

The data were analyzed to determine whether there was an
association between impaired QOL at the first follow-up eval-
uation and the baseline patient characteristics variables listed
in Table 1. The results of the multivariable analyses are listed
in Table 4. Baseline QOL scores were predictive of impaired
QOL at follow-up (e.g., worse QOL at baseline was predictive
of impaired QOL at follow-up), and all measures achieved
statistical significance at the 0.01 level except POMS-
depression (P = 0.02). In addition, patients who underwent a
GTR were much less likely to have impaired QOL at the first
follow-up evaluation (P = 0.006).
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The data were also analyzed to determine whether there was
an association between baseline patient characteristics and im-
provement or worsening of QOL at the first follow-up evalua-
tion. The results of the multivariable analyses are listed in Table 5
and again reveal a strong correlation between baseline QOL
scores and QOL at first follow-up evaluation (e.g., patients with
worse QOL at baseline were more likely to have worsening of
QOL at follow-up). Extent of surgical resection again was pre-
dictive with biopsy-only patients more likely to have worse
depression (P = 0.0008) and less likely to have improved QOL (P
= 0.003) at the first follow-up evaluation.

Association of Baseline Patient Characteristics and
QOL Measures with Progression-free Survival

The univariate association of progression-free survival with
each patient (age, sex, performance status), disease (tumor loca-
tion, tumor laterality, tumor grade), treatment (extent of resec-
tion, corticosteroid use, anticonvulsant use, radiotherapy timing),
and QOL (QOL scores, QOL changes over time, and clinically
impaired patients with QOL scores of = 50) variable was deter-
mined. Consistent with other NCCTG studies, older age (P =
0.0007; hazard ratio [HR], 1.03; 95% confidence interval [CI],
1.01-1.04) predicted a worse progression-free survival (8). In
addition, a clinically significant decline in POMS depression
score (i.e., worsening) between

section, corticosteroid use, anticonvulsant use, radiotherapy tim-
ing), and QOL (QOL scores, QOL changes over time, and clini-
cally impaired patients with QOL scores of = 50) variable was
determined. Of the QOL measures, a clinically significant decline
in POMS depression score between baseline and the first
follow-up evaluation was predictive of a worse survival (P =
0.002; HR, 2.12; 95% CI, 1.33-3.36). The POMS depression score
also predicted a worse survival for patients clinically distressed
at the first (P = 0.002; HR, 3.89; 95% CI, 1.66-9.13) and second (P
= 0.002; HR, 7.26; 95% CI, 2.09-25.24) follow-up evaluations.
Among the patient characteristics, older age (P < 0.0001; HR,
1.04; 95% CI, 1.02-1.06) predicted a worse overall survival. There
was a trend for patients with a GTR (P = 0.054; HR, 0.68; 95% CI,
0.46-1.01) to have a better survival and for those with an Eastern
Cooperative Oncology Group performance score of 2 (P = 0.052;
HR, 2.06; 95% CI, 0.99-4.27) to have worse survival. However, on
multivariable analyses, the only variables independently associ-
ated with overall survival were age (P < 0.001; HR, 1.05; 95% CI,
1.03-1.07), GTR (P < 0.001; HR, 0.30; 95% ClI, 0.16-0.59), Eastern
Cooperative Oncology Group performance score of 2 (P < 0.001;
HR, 7.4; 95% CI, 2.87-19.11), with a trend for those patients with
a decline in POMS depression score between baseline and the
first follow-up (P = 0.03; HR, 1.77; 95% CI, 1.05-2.99).

baseline and the first evalua-

tion (P = 0.008; HR, 1.85; 95% TABLE 4. Final logistic regression models for determining variables independently associated with

Cl, 1.17-2.9) and between the impaired quality of life (score =<50) at first follow-up evaluation?

first and the second follow-up QOL measure Variable OR (95% CI) P value

evaluation (P = 0.011; HR,

2.13; 95% CI, 1.19-3.83) corre- SDS—fatigue Baseline fatigue 0.96 (0.93-0.98) 0.0004

lated ,WIth a WF)rse POMS—depression Baseline depression 0.95 (0.92-0.99) 0.02

progression-free survival.

However, only age was found ESS Baseline ESS 0.91 (0.87-0.95) <0.0001

to be independently associ- PS

ated with progression-free 0 1.00

survival (P = 0.002; HR, 1.03; ; 3'40 (0.93-12.47) 0.06

95% CI, 1.01-1.05) in the mul- 5 14.89 (]'90_1 1.6 88) 0'01

tivariable ~analysis; specifi- ’ ’ ’ '

cally, POMS-depression was LASA overall Baseline LASA 0.95 (0.92-0.97) 0.0001

not found to be independently ) )

associated with progression- Corticosteroid use

free survival after adjusting No 1.00

for the other variables. ves 3.49 (1.29-9.46) 0.01

Extent of resection

Association of Baseline Biopsy 1.00

Patient Characteristics Gross total resection 0.14 (0.04-0.57) 0.006

and QOL Measures Subtotal resection 0.56 (0.17-1.91) 0.35

with Survival FACT—Br Baseline FACT 0.93 (0.87-0.98) 0.01
The univariate associations . . .

of survival with each baseline POMS—fatigue Baseline fatigue 0.96 (0.94-0.98) 0.0004

patient (age, sex, performan(:e 7 QOL, quality of life; OR, odds ratio; Cl, confidence interval; SDS, Symptom Distress Scale; POMS, Profiles of Mood

status), disease (tumor loca- State; ESS, Epworth Sleepiness Scale; -PS, performance score; LASA, linear analog scale assessment; FACT—Br, Functional

tion, tumor laterality, tumor Assessment of Cancer Therapy—Brain.

grade), treatment (extent of re-
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TABLE 5. Final logistic regression models for determining variables independently associated with significant

(change of 10 points or more) improvement or worsening of quality of life at first follow-up evaluation?

QOL measure Variable OR (95% CI) P value
SDS—fatigue
Fatigue improved Baseline fatigue 0.92 (0.89-0.95) <0.0001
Tumor location
Frontal 10.90 (1.75-67.96) 0.01
Temporal 4.63 (0.66-32.78) 0.12
Parietal 1.57 (0.13-18.46) 0.72
Fatigue worsened Baseline fatigue 1.05 (1.02-1.08) 0.0006
POMS—depression
Depression improved Baseline depression 0.91 (0.88-0.95) <0.0001
Depression worsened Extent of resection
Biopsy 1.00
Gross total resection 0.10 (0.03-0.38) 0.0008
Subtotal resection 0.11 (0.03-0.39) 0.0008
ESS
ESS improved Baseline ESS 0.94 (0.91-0.97) 0.0002
ESS worsened Baseline ESS 1.03 (1.00-1.05) 0.04
LASA overall
LASA improved Baseline LASA 0.89 (0.85-0.94) <0.0001
PS
0 1.00
1 0.15 (0.03,-0.70) 0.02
2 0.57 (0.06,-5.30) 0.62
GBM
No 1.00
Yes 0.11 (0.02-0.71) 0.02
Tumor location
Frontal 0.22 (0.04-1.16) 0.07
Temporal 0.28 (0.05-1.66) 0.16
Parietal 7.04 (1.06-46.85) 0.04
Extent of resection
Biopsy 1.00
Gross total resection 21.88 (2.78-172.45) 0.0003
Subtotal resection 11.28 (1.43-88.90) 0.02
Corticosteroid use
No 1.00
Yes 0.03 (0.01-0.16) <0.0001
LASA worsened Baseline LASA 1.03 (1.00-1.05) 0.02
FACT—Br
FACT improved Baseline FACT 0.93 (0.89-0.97) 0.001
FACT worsened Anticonvulsant use
No 1.00
Yes 5.83 (1.28-26.61) 0.02
POMS—fatigue
Fatigue improved Baseline fatigue 0.95 (0.93-0.97) <0.0001
Fatigue worsened Baseline fatigue 1.05 (1.03-1.08) <0.0001
PS
0 1.00
1 3.57(1.37-9.31) 0.009
2 1.37 (0.17-11.07) 0.77

7 QOL, quality of life; OR, odds ratio; Cl, confidence interval; SDS, Symptom Distress Scale; POMS, Profiles of Mood State; ESS, Epworth
Sleepiness Scale; LASA, linear analog scale assessment; PS, performance score; GBM, glioblastoma multiforme; FACT—Br, Functional

Assessment of Cancer Therapy—Brain.
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DISCUSSION

Because the expected life-
span of a high-grade glioma pa-
tient is quite short, one would
expect issues related to QOL to
be even more significant. Unfor-
tunately, the literature regard-
ing QOL in high-grade gliomas
is not extensive, and is even
more limited if one restricts a
review to studies prospectively
evaluating multiple aspects of
QOL (31, 64), possibly because
of the inherent difficulties of
studying QOL in high-grade
glioma patients (51). Therefore,
the goal of this study was to
establish QOL quantitatively
and qualitatively in this patient
population. Patients prospec-
tively underwent evaluation of
multiple aspects of QOL using
five different measures. Signifi-
cant levels of impaired QOL at
baseline and follow-up evalua-
tions were found. The results
also indicate that over time, pa-
tients with impaired QOL at
baseline had further worsening
of their QOL, whereas patients
not distressed at baseline had
significant improvement in
their QOL scores. Thus, baseline
QOL consistently was a predic-
tor of QOL over time for each of
the measures.

Multivariable analyses found
that age, performance status,
and extent of resection indepen-
dently associated with overall
survival, whereas none of the
QOL measures were associated
independently with survival.
These findings are consistent
with previous research, because
age and performance status are
well established prognostic fac-
tors for high-grade gliomas (8,
14), but the independent impact
of surgical resection on survival
is somewhat more controversial
(25). A review of three consecu-
tive prospective Radiation Ther-
apy Oncology Group trials did
find a significant association be-
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tween GTR and survival that remained independently significant in
multivariable analyses (53). One of the best conducted analyses of
the impact of the extent of resection was performed by the M. D.
Anderson Cancer Center (32). Analyzing prospectively collected
imaging, volumetric, and other tumor characteristic data, the au-
thors found GIR to be independently associated with survival and
to be especially significant for patients with otherwise favorable
characteristics (e.g., younger, better performance status).

A more novel finding is the significant association between extent
of resection and QOL of high-grade glioma patients. A few studies
have reported improved QOL after tumor resection, but with sig-
nificant limitations, such as using a measure that evaluates only one
aspect of QOL (46) (e.g., Hospital Anxiety and Depression Scale).
Other studies have used an extremely insensitive measure (35, 65),
such as the Karnofsky performance score, to define QOL (2). In
contrast, our report found improved QOL for high-grade glioma
patients who underwent GTR on follow-up after extensive testing of
QOL using five different measures to evaluate several different
aspects of QOL. Although this is an important finding, it is uncertain
why patients would have better QOL after greater tumor resection.
In our multivariable analyses, we accounted for many variables,
including tumor grade, tumor laterality, and tumor location (e.g.,
frontal lobe, parietal lobe, etc.). However, it may be that tumor
location (as we defined it) is not a sufficiently sensitive variable for
analyses, and a more specific definition of tumor location (33) (e.g.,
superior frontal gyrus, frontotemporal region, superior parietal lobe,
etc.) may have revealed a more significant correlation between QOL
and tumor location. Another possible explanation is that patients
perceived a better outcome after a GTR (compared with other high-
grade glioma patients) and therefore had a superior QOL (12, 15). It
is also possible the GTR patients had better independence and less
disability at least on early follow-up and therefore had better QOL
(49). In addition, GTR patients inherently have much less peritu-
moral edema and its associated difficulties (58, 59) during and
shortly after radiotherapy than biopsy only patients.

In conclusion, high-grade glioma patients with impaired QOL at
diagnosis tend to continue to have impaired QOL over time, and
interventions to improve QOL (39, 47, 57) are needed for these
distressed patients. These interventions should be tested in well-
designed prospective trials with comprehensive QOL measures. In
addition, greater tumor resection is associated not only with im-
proved survival, but also with improved QOL. Therefore, when
counseling high-grade glioma patients about surgical options, one
should take into account the impact of GTR on QOL.
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COMMENTS

he authors report their simultaneous assessment of quality of life
(QOL) issues in a variety of patients undergoing multimodality man-
agement for high-grade malignant gliomas. What have we learned?
Patients with brain cancer are likely to have deterioration in their QOL
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and/or depression during the course of their illness, a feature with which
most of us who care for such patients are quite familiar. The paper
provides more objective measurements of this, and may thereby set a
standard for subsequent reporting of such issues in other clinical trials.
As in most such reports, the authors tend to get sucked into the discus-
sion of big resections versus small resections and biopsy. Gross total
resections of malignant gliomas are, in my experience, quite a remarkable
event, and require definition as to whether they are talking about the
contrast-enhancing component of the tumor, the T2 signal abnormality
(the area of brain infiltrated with tumor), or exactly what gross total or
subtotal resection means and how to define it by postoperative magnetic
resonance imaging scan. Because the average glioma might have 108 cells
in it, and a 99% reduction still leaves you with 106, I still do not believe
that there is substantive data which defines the value of the surgical
resection volume when the location, the tumor growth pattern, the his-
tology, and the preoperative neurological symptoms are controlled. Cer-
tainly, we do what we can, and for patients with lobar tumors without
deep invasion, with tight contrast enhancing and T2 borders which
correspond to each other, we should aim for maximal resection and try to
improve our patient’s QOL, at least for a period of time. After that, we
need radical new thinking. Comprehensive meta-analyses of the value of
contemporary chemotherapeutic protocols provide little comforting evi-
dence that we are providing a major benefit. Targeted therapies based on
molecular knowledge may provide a better strategy.

L. Dade Lunsford
Pittsburgh, Pennsylvania

here is an increase in Class 2 evidence that major resection improves

survival in patients with malignant gliomas. Neurosurgeons and
radiation oncologists have also suspected that major resection and ag-
gressive radiation improve the QOL in patients with these devastating
disorders: there is less edema, less mass effect, and greater opportunity to
use new therapeutic agents if the enhancing mass is removed. There are
anumber of adjuncts to help this removal—image-guided surgery, brain
mapping, and intraoperative imaging—but the major point is that they
make a difference for patients. Critics, of course, say that these techniques
are not a “home run,” that they do not cure a glioblastoma or malignant
glioma. However, they miss the fact that nothing else does either, and
that, at the moment, the only treatments we can offer that make a
difference are aggressive surgery and aggressive radiation. If we want to
help the actual patient in front of us, these are the methods we should
use. Chemotherapy, unfortunately, is not presently in the mixture of
proven advantage, although most of the critics of surgery and radiation
believe that this will someday make a major difference. Most neurosur-
geons who advocate major resection do not believe that they are curing
malignant gliomas; however, they are giving the best treatment possible
today. Hopefully the development of new biological agents will be the
“home run” we all want, but, in the meantime, surgery and radiation are
the best we can offer.

Peter McL. Black
Boston, Massachusetts

his is a very timely article from a group of investigators who have a great

deal of experience managing patients with gliomas. In particular, we, as
neurosurgeons, fail to appreciate the impact that this disease has on the
QOL, especially in the newly diagnosed situation. Not only are physical
limitations placed on the patient from the lesion, but newly diagnosed
gliomas are also likely to be associated with significant degrees of depres-
sion, often requiring medication. This article is critical, because QOL was
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assessed with a number of different measures into three high-grade glioma
treatment protocols involving more than 200 patients. One of the most
important messages in this study is that patients who have a gross total
resection, based on postoperative imaging, were indeed less likely to have
impairment of their QOL at the initial follow-up examination compared with
their baseline. These patients were also less likely to be depressed. When
both factors are considered, especially in the high-grade glioma population,
in which life can be very short, it is indeed an important observation. Thus,
we as surgeons must strive to achieve an aggressive surgical resection, not
only to improve time to tumor progression and survival, but also to posi-
tively impact on the QOL. The authors have made an excellent contribution
to the literature.

Mitchel S. Berger
San Francisco, California

he authors have assessed QOL for adults with newly diagnosed

high-grade gliomas, and have examined the relationship between
the QOL and the number of standard variables in three prospective
cooperative Phase II clinical trials. This type of QOL information is
particularly important as authoritative data is lacking and too often
clinical trials concentrate on purely the length of survival and neglect
the importance of the quality of the survival time for the patient.

The authors have reported that the variables independently asso-
ciated with the improved survival include better performance status
at the time of diagnosis, younger age, and greater extent of resection.
Not unexpectedly, the studies show that the baseline of the QOL was
predictive of the QOL over time and the gross total resection was
associated with not only longer survival, but also improved QOL over
time for patients with high-grade gliomas.

This type of Phase I data does not provide conclusive evidence regarding
the value of tumor resection in terms of survival, as the ability to obtain a
gross total resection of the tumor may just be a surrogate measure for the
biological behavior of those tumors able to be resected that result in im-
proved survival and QOL. Although I personally am convinced that the
extent of tumor resection is of oncological value in itself by reducing tumour
burden, and consequently increasing the chance of efficacy of adjuvant
therapies, Phase II data alone is not absolute proof of the association. Nev-
ertheless, it is improbable that a prospective randomized control trial of the
value of resection in high-grade glioma is feasible and prospective Phase II
trials and retrospective studies for both high- and low-grade tumors will
probably have to suffice (1).

A further limitation in the study, noted by the authors themselves,
relates to the association between tumor position and QOL. As the
authors describe, it is likely that the tumor location as defined in this
study was not a sufficiently sensitive variable for analysis. It is evident
in neurosurgical practice that patients with tumors involving eloquent
regions have a much impaired QOL compared with patients who
have tumors located in easily resectable locations.

Although the authors are “uncertain” why patients would have a
better QOL after greater tumor resection, neurosurgical experience
certainly supports this finding as those patients with a gross micro-
scopic resection tolerate adjuvant therapies much better and have less
problems with postoperative edema.

Andrew H. Kaye
Melbourne, Australia

1. Walker DG, Kaye AH: Low grade glial neoplasms. J Clin Neurosci 10:1-13,
2003.
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