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Background. A set of symptoms common across cancers has been proposed to enhance quality of care and clinical research in
solid tumor patients. Using data from several clinical studies, this study evaluated these symptoms in primary brain tumor
patients.

Methods. Symptom report data using the MD Anderson Symptom Instrument -Brain Tumor (MDASI-BT) from 621 patients enrolled
in 8 clinical studies was used. The prevalence and severity of symptoms were reported as they relate to tumor grade, treatment
stage and KPS.

Results. The sample was primarily white (82.5%) males (59%) with high-grade gliomas (75%). More than 50% of patients report-
ed at least 10 concurrent symptoms, and 40% of patients reporting having at least 3 moderate-to-severe symptoms. Fatigue,
drowsiness, difficulty remembering, disturbed sleep, and distress were the most severe symptoms reported by all tumor grades.
Functional interference of symptoms with ability to work, perform activities, walk, and enjoy life was reported by more than 25%
of patients.

Conclusions. These results support a core set of symptoms, common in other solid tumor patients, that may impact clinical care
and assessment of treatment benefit. Although only 5 of the Center for Medical Technology Policy list of proposed core symptoms
met criteria for inclusion in this sample, 5 of the other proposed core symptoms were also reported in similar frequency as reported
in the other cancer populations. This primary brain tumor population differed from other solid tumor patients in that other symp-
toms, which could be disease related, were more prevalent and thus should also be collected for these patients.
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The management of both disease and treatment-related
symptoms is integral to the care of solid tumor patients
throughout the illness trajectory, particularly for those with ad-
vanced disease.1 Primary brain tumors are associated with sig-
nificant symptom burden, often from the time of diagnosis.2,3

Recently, it has been demonstrated that symptom burden at
brain tumor diagnosis can be predictive of outcome, including
progression-free survival (PFS) and overall survival (OS).4 Stud-
ies are also beginning to demonstrate the association of symp-
tom severity with the interference of symptoms in daily life at
the time of progression.5

In patients with solid tumors other than brain tumors, stud-
ies have identified commonly occurring symptoms attributable
both to the disease itself and to the toxicities of cancer thera-
py.6,7 A variety of organizations have recommended having a

set of core symptoms that are routinely assessed across all
cancers to guide oncology research and clinical care.8 For ex-
ample, the Institute of Medicine (IOM) has recommended im-
proving quality of care by expanding the depth of data
collected in cancer research through a common set of data el-
ements that capture patient reported outcomes (PROs), rele-
vant patient characteristics, and health behaviors.9 In
addition, the American Society of Clinical Oncology has also en-
couraged this in their report on “The State of Cancer Care in
America.”10

In an effort to define the relevant symptoms that should be
included in a core list of symptoms in patients with solid tu-
mors, systematic reviews of studies with large patient samples
(both inpatients and outpatients) and various disease sites
have been completed.11,12 The Center for Medical Technology
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Policy (CMTP) has developed guidelines for selecting the core
set of common cancer-related and treatment-related symp-
toms for inclusion in adult oncology clinical studies, with the
goal of encouraging collection of this common set of cancer
and treatment-related symptoms to enhance both quality of
care assessment, clinical effectiveness research, and clinical
outcomes research in patients with a variety of solid tumors.13

The criteria for incorporating a particular symptom in the core
set included rank ordered within the top 10 symptoms based
on prevalence, severity, and/or importance ratings in at least
2 data sources; presence across diverse cancer populations;
attributable to either the disease or anticancer treatment; sen-
sitivity to change; and measureable from the patient perspec-
tive.13 They determined the occurrence of symptoms in more
than 27 000 cancer patients with data collected from studies
using a variety of patient reported outcome measures including
CDUS (Clinical Data Update System), EORTC (European Organi-
zation for the Research and Treatment of Cancer), SOAPP
(Screener and Opioid Assessment of Patients with Pain), PRO-
CTCAE (Patient Reported Outcomes Version of the CTCAE), and
FACT (Functional Assessment of Cancer Therapy). As a result of
this analysis, the CMTP panel identified 12 common symptoms
that affect solid tumor patients to a meaningful degree: an-
orexia, anxiety, constipation, depression, diarrhea, dyspnea, fa-
tigue, insomnia, nausea, neuopathy, pain, and vomiting.13

Cleeland et al evaluated this core set of symptoms in the
Symptom Outcome and Practice Patterns (SOAPP) study.1

Using data from the multisite SOAPP study, review of symptom
reporting from 3186 solid tumor patients (including breast, co-
lorectal, prostate, and lung cancer) using the MD Anderson
Symptom Inventory (MDASI) confirmed the utility of this core
list of symptoms in solid tumor patients, with the exception
of nausea (which was not commonly reported). This group
also found that xerostomia (dry mouth), drowsiness, and prob-
lems remembering were also prevalent symptoms in these pa-
tients and recommended inclusion of these symptoms into the
collection of core symptoms in solid tumor patients.1

In the studies listed above, however, primary brain tumors
were only a very small subset (CMTP , 1%) or not included at
all in the evaluation of the presence and severity of the core
symptoms.1 The purpose of this study was to describe and
compare the CMTP core list of 12 symptoms and the additional
3 symptoms identified by the SOAPP study in the primary brain
tumor population. In addition, evaluation of the prevalence of
these symptoms was compared with other commonly occur-
ring disease and treatment-related symptoms, and the inter-
ference of symptoms with daily life in primary brain tumor
patients will be reported.

Materials and Methods
From September 2004 to April 2013, a total of 621 patients
with primary brain tumors undergoing outpatient evaluation
at the Brain and Spine Clinic at The MD Anderson Cancer Center
(MDACC) were enrolled in one of 8 institutional review board-
approved clinical studies exploring symptom burden at any
point in the trajectory of their care. This report used previously
collected aggregate symptom report data from these studies
using the MD Anderson Symptom Inventory–Brain Tumor

Module (MDASI-BT). Descriptive statistics were used to report
the prevalence and severity of symptoms as they relate to
tumor grade, treatment stage (on treatment vs on active
follow-up), recurrence status, and performance status.

Eligibility criteria for each of these studies were the same
and included patients at least 18 years of age with a confirmed
diagnosis of a primary brain tumor and without cognitive defi-
cits that precluded the ability to self-report, as determined by
the treating clinical care team based on routine clinical exam
performed on all patients seen in the MDACC Brain and Spine
Clinic. Patients were recruited at the time of check-in for their
clinic appointments and provided written informed consent at
the time of enrollment.

Data Collection Instruments

Clinical and demographic information, including tumor grade
(WHO grades I-IV) and type, disease stage, current treatment,
disease status (stable imaging or progression at the time of as-
sessment), and Karnofsky Performance Status (KPS), was col-
lected by research staff. The patient completed the MDASI-BT
at the time of the visit. The MDASI-BT requires patients to rate
the severity of symptoms during the preceding 24 hours. Symp-
toms are rated “at their worst” in the previous 24 hours on an
11-point numeric scale ranging from zero (“not present”) to 10
(“as bad as you can imagine”).3 The MDASI-BT includes the 12
items identified by the CMTP as core symptoms in solid tumor
patients and 10 additional symptoms. Patients also rated the
interference of symptoms with their daily life on the same
scale of zero to10, including interference with walking, work,
general activity, mood, relationships with others, and enjoy-
ment of life. See Fig. 1 for an example of the instrument with
all items.

In this report, we describe the prevalence and severity of 12
symptoms suggested by the CMTP group and the 3 symptoms
suggested by the SOAPP study. In addition, the occurrence of
other symptoms and interference of symptoms with daily life
collected as part of the MDASI-BT will be reported to fully
describe all symptom data collected in this sample.

Statistical Analysis

Descriptive statistics were used to evaluate sample character-
istics and to provide estimates of the prevalence of moderate
to severe symptoms among patient groups including current
therapy (on treatment or on surveillance), KPS, disease status
(recurrent or stable disease), and tumor grade (low grade in-
cluding grades 1 and 2 vs high grade including grades 3 and
4). A moderate-to-severe symptom was defined as a symptom
rated at least 5 on the MDASI-BT’s scale of zero to 10, based on
results from various university and community-based studies,
primarily of cancer-related pain, in which a patient’s rating of
5 or higher is associated with greater interference with func-
tion.14 KPS was also categorized as poor (≤80) and good
(≥90), as has been done for previous analyses.3,15 Chi-square
tests were used for subgroup comparisons, with correction for
multiple comparisons. All P values were 2 sided and adjusted
accordingly to the number of comparisons. SPSS statistical soft-
ware was used for all data analysis.
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Results

Sample Characteristics

Six hundred seventeen patients participated across the stud-
ies, with clinical and demographic characteristics provided in
Table 1. The sample was primarily white (82.5%) males
(59%) with a median age of 47 years (range, 18 – 84 y)

and a diagnosis of GBM (49%). Approximately one-third of
the sample had a poor KPS and had experienced a recur-
rence of the tumor. The majority (63%) of patients were
on treatment, with 29% undergoing treatment at initial
diagnosis, and the remainder were on adjuvant or treatment
at recurrence, with the most commonly prescribed agent
being temozolomide.

Fig. 1. Example of the MD Anderson Symptom Inventory-Brain Tumor showing all questions and the rating scale.
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Evaluation of Core Symptoms Prevalence and Severity

Overall, 50% of patients reported having at least 10 concurrent
symptoms of any severity level, and 40% of patients reported
at least 3 symptoms as moderate to severe (Table 2). Similar to
reports in other solid tumor patients,1,13 the majority of the 12
core symptoms were reported by at least 10% of patients as
moderate to severe with the exception of nausea (7%), vomit-
ing (3%), and dyspnea (5%), which were less prevalent in our
brain tumor patient population. Five of the 12 core symptoms

were also reported as the most severe of all 22 symptoms as-
sessed by the MDASI-BT and reported by this sample: fatigue
(36%), disturbed sleep (21.9%), distress (21.4%), sadness
(15.9%), and pain (15.6%). Additional symptoms in the top
10 most severe included drowsiness (27.6%), problems with re-
membering (24.5%), irritability (16.9%), difficulty speaking
(16%), and dry mouth (16.5%). These were the most severe
symptoms reported by all tumor grades, regardless of treat-
ment or disease status (Table 3).

Fig. 1. Continued
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Impact of Tumor Grade

Approximately 40% of patients with both low- and high-grade
tumors reported no moderate-to-severe symptoms. Conversely,
40%–45% of both low- and high-grade tumor patients reported
having at least 3 moderate-to-severe symptoms. In patients
with low-grade tumors, fatigue, drowsiness, distress, dry
mouth, pain, irritability, problems with remembering, difficulty
concentrating, difficulty speaking, and disturbed sleep were the
most severe symptoms reported, whereas weakness on one
side of the body and irritability were also common in those
with grade 4 tumors. There were no statistically significant dif-
ferences in the reporting of the 12 core symptoms between
groups, and 4 of the 12 core symptoms were consistently the
most commonly occurring across tumor grades.

Impact of Treatment Status

Evaluating symptom reporting based on treatment status re-
vealed that 39% of those who were newly diagnosed or on
treatment and 46% of those in follow-up reported at least 3
moderate-to-severe symptoms. Among the top moderate-to-
severe symptoms reported by patients regardless of treatment
status were fatigue, difficulty remembering things, drowsiness,
disturbed sleep, and distress, with nearly 20% of patients in
each group reporting these symptoms as moderate to severe.
Other symptoms did not vary significantly in the percent expe-
riencing them between groups and reported by more than 10%
included dry mouth, sadness, irritability, weakness on one side
of the body, and difficulty concentrating and speaking. Core
symptoms from the CMTP and SOAPP studies continued to be
among the most severe in patients regardless of treatment
group. There were no statistically significant differences in the
reporting of the 12 core symptoms between groups.

Impact of Recurrence

A higher percentage (46%) of patients who had experienced a
recurrence reported 3 or more symptoms as moderate to
severe as compared with those without recurrence (39%).
The top 10 reported symptoms in both groups included the
core symptoms of fatigue, disturbed sleep, distress, and pain.
In addition, both groups also reported problems with remem-
bering, drowsiness, irritability, and dry mouth. Interestingly
those without recurrence reported sadness in the top 10 symp-
toms, whereas those having experienced recurrence reported
weakness on one side of the body and difficulty speaking as
the most severe symptoms. There was no significant difference
in reporting of any of the individual 12 core symptoms based on
tumor grade or disease status. Patients with recurrence were,
however, more likely to report other symptoms including dry
mouth (0.03), weakness on one side of the body (P¼ .01),
and difficulty speaking (P¼ .05).

Importance of Functional Status

Functional status was important, with those having poor KPS
reporting more severe symptoms. Ten of the core symptoms
were significantly worse in patients with poor KPS (P , .05),
with only nausea and vomiting not showing a statistically sig-
nificant difference by functional status. All other reported

Table 1. Demographic and clinical characteristics

Frequency Percent

Sex
Male 366 59.3
Female 251 40.7

Ethnicity
Hispanic 42 6.8
Non-Hispanic 575 93.2

Race
White 509 82.5
Non-white 108 17.5

Patient group
Newly diagnosed 170 27.6
On treatment 218 35.3
Follow-up 229 37.1

Tumor grade
1-2 158 25.6
3-4 459 74.4

Recurrence
No 407 66.0
Yes 210 34.0

KPS
90–100 436 70.7
80 and below 181 29.3

Table 2. Percentages of patients reporting moderate-to-severe symptoms by patient group, recurrence status, and tumor grade

Number of Moderate-to-severe
Symptoms Reported

All Patient Group Recurrence Tumor Grade

n¼ 601 Newly Diagnosed
n¼ 171

On Treatment
n¼ 216

Follow Up
n¼ 230

No
n¼ 394

Yes
n¼ 207

1-2
n¼ 153

3-4
n¼ 458

0 239 (39%) 69 (40%) 90 (41%) 80 (35%) 168 (41%) 71 (34%) 58 (37%) 181 (39%)
1-2 122 (20%) 35 (15%) 44 (20%) 43 (19%) 79 (19%) 43 (21%) 29 (18%) 93 (20%)
≥3 256 (42%) 66 (39%) 84 (39%) 106 (46%) 160 (39%) 96 (46%) 71 (45%) 185 (40%)
≥5 186 (30%) 48 (28%) 57 (26%) 81 (35%) 115 (28%) 71 (34%) 56 (35%) 130 (28%)
≥7 121 (20%) 33 (20%) 36 (17%) 52 (23%) 79 (19%) 42 (20%) 39 (25%) 82 (18%)
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symptoms included in the MDASI-BT were also significantly
worse in patients with poor KPS. Patient report of functional in-
terference using the MDASI-BT, including ability to work, walk,
and perform activities, was reported by 25% of patients overall

and was worse in patients with poor performance status;
more than half of patients with poor KPS reported moderate-
to-severe difficulty with these tasks compared with ,20%
of those with good KPS (P¼ .0001). Table 4 provides the

Table 3. Percentage of patients reporting individual symptoms as moderate to severe by patient group, recurrence status, and tumor grade

Moderate-to-severe
Symptoms

All Patient Group Recurrence Tumor Grade

n¼ 601 Newly Diagnosed
n¼ 171

On Treatment
n¼ 216

Follow Up
n¼ 230

No
n¼ 394

Yes
n¼ 207

1–2
n¼ 153

3–4
n¼ 458

Fatigue (tiredness) 222 (36%) 58 (34%) 72 (33%) 92 (40%) 145 (36%) 77 (37%) 65 (41%) 157 (34%)
Feeling drowsy (Sleepiness) 170 (28%) 43 (25%) 50 (23%) 77 (34%) 107 (26%) 63 (30%) 53 (34%) 117 (26%)
Problems remembering things 151 (25%) 43 (25%) 41 (19%) 67 (29%) 93 (23%) 58 (28%) 38 (24%) 113 (25%)
Disturbed sleep 135 (22%) 41 (24%) 39 (18%) 55 (24%) 91 (22%) 44 (21%) 47 (28%) 88 (19%)
Feeling distressed (upset) 132 (21%) 40 (24%) 40 (18%) 52 (23%) 90 (22%) 42 (20%) 39 (25%) 93 (20%)
Irritability 104 (17%) 29 (17%) 34 (16%) 41 (18%) 65 (16%) 39 (19%) 34 (22%) 70 (15%)
Dry mouth 102 (17%) 20 (12%) 35 (16%) 47 (21%) 58 (14%) 44 (21%) 32 (20%) 70 (15%)
Difficulty speaking 99 (16%) 31 (18%) 29 (13%) 39 (17%) 57 (14%) 42 (20%) 29 (18%) 70 (15%)
Sad 98 (16%) 30 (18%) 34 (16%) 34 (15%) 66 (16%) 32 (15%) 26 (17%) 72 (16%)
Pain 96 (16%) 23 (14%) 33 (15%) 40 (18%) 62 (15%) 34 (16%) 27 (17%) 69 (15%)
Weakness on one side of the

body
92 (15%) 18 (11%) 29 (13%) 45 (20%) 51 (13%) 41 (20%) 19 (12%) 73 (16%)

Difficulty concentrating 84 (14%) 21 (12%) 24 (11%) 39 (17%) 55 (14%) 29 (14%) 25 (16%) 59 (13%)
Change in vision 75 (12%) 20 (12%) 22 (10%) 33 (14%) 49 (12%) 26 (12%) 21 (13%) 54 (12%)
Lack of appetite 74 (12%) 19 (11%) 22 (10%) 33 (14%) 42 (10%) 32 (15%) 22 (14%) 52 (11%)
Change in bowel pattern

(diarrrhea or constipation)
72 (12%) 16 (9%) 29 (13%) 27 (12%) 44 (11%) 28 (13%) 20 (13%) 52 (11%)

Difficulty understanding 68 (11%) 21 (12%) 20 (9%) 27 (12%) 41 (10%) 27 (13%) 19 (12%) 49 (11%)
Numbness 66 (11%) 18 (11%) 24 (11%) 24 (11%) 40 (10%) 26 (12%) 16 (10%) 50 (11%)
Change in appearance 62 (10%) 16 (9%) 19 (9%) 27 (12%) 49 (12%) 13 (6%) 17 (10%) 45 (10%)
Nausea 43 (7%) 6 (4%) 22 (10%) 15 (7%) 28 (7%) 15 (7%) 12 (8%) 31 (7%)
Shortness of breath 32 (5%) 8 (5%) 14 (6%) 10 (4%) 17 (4%) 15 (7%) 8 (5%) 24 (5%)
Seizures 27 (4%) 4 (2%) 10 (5%) 13 (6%) 19 (5%) 8 (4%) 4 (3%) 23 (5%)
Vomiting 16 (3%) 1 (1%) 9 (4%) 6 (3%) 9 (2%) 7 (3%) 5 (3%) 11 (2%)

This table uses terms from the MDASI-BT. For clarity, the 12 symptoms suggested by the CMTP group are linked to these terms as follows: fatigue
(MDASI-BT fatigue/tiredness), insomnia (MDASI-BT disturbed sleep), pain, anxiety (MDASI-BT distress), neuropathy (MDASI-BT numbness/tingling),
dyspnea (MDASI-BT shortness of breath), anorexia (MDASI-BT lack of appetite), depression (MDASI-BT sadness), constipation (MDASI-BT change in
bowel pattern –diarrhea, constipation), diarrhea (MDASI-BT change in bowel pattern-diarrhea and constipation), nausea, and vomiting (MDASI-BT
nausea), and the 3 symptoms suggested by the SOAPP study are also reported above (dry mouth, drowsiness, and problems with remembering).

Table 4. Percentage of patients reporting moderate-to-severe interference

Moderate-to-severe
Interference by Symptoms

All Patient Group Recurrence Tumor Grade

n¼ 601 Newly Diagnosed
n¼ 171

On Treatment
n¼ 216

Follow Up
n¼ 230

No
n¼ 394

Yes
n¼ 207

1–2
n¼ 153

3–4
n¼ 458

General activity 173 (28%) 42 (25%) 53 (25%) 78 (34%) 105 (27%) 63 (31%) 48 (32%) 124 (27%)
Walking 137 (22%) 34 (20%) 44 (20%) 59 (26%) 83 (21%) 51 (25%) 31 (20%) 106 (23%)
Ability to work 177 (29%) 56 (33%) 48 (22%) 73 (32%) 110 (28%) 61 (29%) 49 (32%) 127 (28%)
Mood 134 (22%) 39 (23%) 39 (18%) 56 (24%) 88 (22%) 43 (21%) 38 (25%) 95 (21%)
Relationships with others 99 (16%) 33 (19%) 32 (15%) 34 (15%) 66 (17%) 28 (14%) 21 (14%) 78 (17%)
Enjoyment of life 152 (25%) 44 (26%) 49 (23%) 59 (26%) 96 (24%) 52 (25%) 31 (20%) 121 (26%)

Armstrong et al.: Core symptoms

Neuro-Oncology 257

D
ow

nloaded from
 https://academ

ic.oup.com
/neuro-oncology/article/18/2/252/2509215 by guest on 21 August 2022



prevalence of moderate-to-severe interference of symptoms
based on other patient characteristics including tumor grade,
recurrence, and treatment status.

Discussion
This study demonstrated that primary brain tumor patients are
highly symptomatic, with more than half of the sample report-
ing at least 10 concurrent symptoms and 40% reporting at
least 3 symptoms as moderate to severe. The most severe
symptoms reported by the sample as a whole included fatigue,
disturbed sleep, distress, sadness, pain, drowsiness, problems
with remembering, irritability, difficulty speaking, and dry
mouth. These were the most severe reported by all tumor
grades regardless of treatment or disease status. Interestingly,
10 of the 12 common core symptoms identified by patients with
other solid tumors also occurred with similar frequency in pa-
tients with primary brain tumors (reported by at least 10% of
the population), although only 5 of the 12 core symptoms
were rated as the most severe and prevalent in this study
(fatigue, pain, disturbed sleep, distress, and sadness), thus meet-
ing the pre-specified criteria for inclusion as a core symptom. The
brain tumor population appears highly symptomatic as demon-
strated by the similar frequency of multiple different symptoms.

As with other solid tumor patients, fatigue/tiredness was the
most prevalent symptom and was rated as moderate to severe
by the greatest percentage of patients across all tumor grades
and regardless of treatment status. Other prevalent symptoms
included disturbed sleep, difficulty remembering, distress, sad-
ness, and pain, which varied somewhat from the top 5 symp-
toms reported in the SOAPP study of fatigue, difficulty with
sleep, pain, dry mouth, and numbness/tingling. The inclusion
of dry mouth, numbness, tingling in the SOAPP study may re-
flect identified side effects of common therapies utilized in pa-
tients with lung and breast cancer, which were the most
common cancer types in that study. Importantly, other symp-
toms, including drowsiness, weakness on one side of the body,
irritability, and difficulty speaking also were prevalent in this
sample, supporting the collection of additional disease-related
symptoms beyond core symptoms in this patient population.
Our findings demonstrate that primary brain tumor patients
are highly symptomatic, comparable to highly symptomatic
lung cancer patients in the SOAPP study,1 and supports the
need for collection of these core symptoms as part of routine
clinical screening.

In our sample, dry mouth was a prevalent symptom, similar
to the evaluation by Cleeland et al1 as well as systematic re-
views.11,13 Additionally, both the SOAPP study and the current
sample reported drowsiness (22.9% and 27.6%, respectively)
and difficulty remembering (17.2% and 24.5%, respectively)
as prevalent. The high percentage of patients reporting
moderate-to-severe dry mouth, drowsiness, and difficulty re-
membering suggests that these symptoms are also candidates
for inclusion in a brain tumor core list. Current clinical practice
often includes patient rating of fatigue and pain at the time of
clinical evaluation on a scale of zero to 10. The addition of a
limited number of core symptoms would not increase patient
burden and may improve capture of clinically meaningful
symptoms across the spectrum of solid tumor patients. This

can provide both research and clinical teams with meaningful
data for patient management.16

Unlike the study by Cleeland et al, we did not find significant
differences in the frequency of the core set of symptoms based
on tumor grade, recurrence status, or treatment status, but we
did find significantly more weakness and difficulty speaking re-
ported by patients with recurrence and a higher incidence of
severe symptoms in those with poor performance status. We
also found that functional limitations in this population were
significant. These findings lend support to the importance of
the disease-related symptoms and functional limitations as
the important symptoms in this patient population. The differ-
ence in this sample compared with other solid tumor popula-
tions may reflect differences in how tumor grade is defined
and the extent of disease. First, in other cancers, advanced
stage is often defined by involvement of other organ systems
from the primary tumor. In brain tumor patients, grade is
based on histopathological differences. Other characteristics
such as tumor location and size may be more important. Al-
though some earlier studies also did not support this, including
studies looking at grade and cognitive function,17 and reports
of fatigue occurring in low-grade tumor patients who have
completed therapy.18 Secondarily, therapy used in primary
brain tumor patients to date has a lower associated symptom
burden then those used for systemic cancer. In addition, some
toxicities have been reported to occur or worsen after treat-
ment completion (such as cognitive symptoms associated
with radiation therapy). Finally, concomitant medications in
this patient population may also influence symptoms, and
these may be given across tumor grade and when patients
are on therapy and in follow-up. Further exploration of factors
that may influence symptoms in this population warrants fur-
ther investigation. The lack of difference does support the rele-
vance of these symptoms across patient groups and regardless
of disease and treatment status, However, when evaluating
the occurrence and severity of concurrent symptoms, the
MDASI-BT has been shown to be sensitive to disease severity
based on performance status (P , .001), tumor recurrence
(P , .01), and mean symptom interference (P , .001).3,5 In ad-
dition, MDASI-BT has been shown to be predictive of survival
outcomes and between arm differences in randomized clinical
trials.4,19 Interestingly, we found some symptoms to be more
prevalent in lower-grade tumor patients and those patients
not on active treatment. Other studies have supported the sig-
nificance of specific symptoms such as fatigue18,20 and sei-
zures21,22 in the low-grade tumor population and their
prolonged effect for patients years after initial diagnosis. In
the SOAPP study, more than 20% of patients with no evidence
of disease also reported significant symptoms such as fatigue
and difficulty with sleep. Hypotheses for why patients with low
grade tumors report more significant symptoms include, but
are not limited to, the chronic nature of the disease that may
lead to increased awareness, the high incidence of seizures, the
need for concomitant medications that may related to higher
symptom burden, and the impact of late effects in this popula-
tion. Further evaluations include potential correlates to symp-
tom burden in both low-grade tumor patients and patients in
active follow-up. Also warranted are future prospective studies
to understand the impact of living longer with a disease and its
impact on individual symptoms over time.
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This study demonstrated a significant relationship between
performance status and greater symptom burden in this popu-
lation. This relationship was also demonstrated in the SOAPP
study, in which those with an ECOG PS of 1 were found to
have a significantly worse symptom burden than those with
an ECOG status of zero (fully active). In their study, 20% of
those with an ECOG Performance Status of 1 reported 9 of the
13 symptoms as moderate to severe as compared with only 2
symptoms for those with an ECOG Performance Status of
zero.1 This finding in conjunction with the findings in the current
study, supports the continued need for evaluation of perfor-
mance status in clinical studies evaluating symptom severity.
In addition, the prevalence of interference items being reported
as moderate to severe is also significant in this study. Interfer-
ence items were also the most sensitive to progression when
the instrument was completed at the time of imaging, as eval-
uated in an earlier study.5 Functional limitations in brain tumor
patients are clearly prevalent and warrant continued evaluation
and understanding in the context of disease evaluation.

Conclusions

These results support a core set of symptoms that are common
in brain tumor patients as well as other solid tumor patients,
which may impact clinical care and assessment of treatment
benefit. Although only 5 of the proposed core symptoms listed
by the CMTP met criteria for inclusion in this sample (among its
top 10 most prevalent/severe symptoms), 5 of the other pro-
posed core symptoms were also reported in similar frequency
as reported in the other studies. The brain tumor patient popu-
lation differed from other solid tumor patients in that other
disease-related symptoms were more prevalent and thus
were included in the 10 most prevalent symptoms for this pop-
ulation. As a consequence of location, primary brain tumors
have historically been associated with neurologic and cognitive
symptoms. This study supports the prevalence of these symp-
toms (such as problems with remembering, weakness on one
side of the body) in the population. Additionally, other symp-
toms that have been commonly reported in other solid tumor
patients (such as fatigue and dry mouth) also occur with similar
frequencies in brain tumor patients as are reported for these
other populations. This highlights the clinical complexity of pa-
tients with brain tumors and the potential significant symptom
burden that these patients may experience.

Collection of all core symptoms identified by the CMTP and
the SOAPP studies, as well as the additional symptoms and
functional limitations identified in the current study, would
allow for inclusion of brain tumor patients in comparison stud-
ies with other solid tumors while not negating other disease-
specific symptoms. As noted by Reeve et al13, a systematic as-
sessment of a core set of symptoms across all oncology trials
(including brain tumor trials) has several implications including
(i) providing a consistent inclusion of a patient’s perspective
across clinical trials that facilitates comparative effectiveness
research; (ii) enhancement of our understanding of the impact
of cancer and its treatment on patients’ lives, which may in turn
help identify effective treatment and supportive care strategies;
and (iii) enhancing data harmonization across trials, permitting
integrated data analysis and meta-analysis.13 The MDASI-BT,
which was the source of data for the present analysis, includes

these items and the interference of these symptoms with activ-
ity in a format that takes an average of 4 minutes for patients
to complete. However, this study also revealed that only a sub-
set of these symptoms were among the top 10 symptoms in
the brain tumor population and provided further support for
neurologic and cognitive symptoms including weakness on
one side of the body and difficulty speaking as well as function-
al limitations being among the most severe in this population.
It has been postulated that the incorporation of these mea-
sures into clinical trials and patient management will potential-
ly result in more efficient and robust research approaches
throughout oncology. Whether inclusion of the core and addi-
tional symptom items in the evaluation of patients with prima-
ry brain tumors is warranted can be debated based on the pros
and cons listed above. Future research to more fully define the
trajectory of these symptoms over the course of the disease
may provide additional information on the relevance to the
population and whether these symptoms occur primarily as a
result of treatment or as a consequence of the disease.
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