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Prospective evaluation of the palliative effect of whole-brain
radiotherapy in patients with brain metastases and poor
performance status
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Abstract

Background/Purpose. The benefit of whole brain radiotherapy (WBRT) for RTOG RPA (Radiation Therapy Oncology Group
Recursive Partitioning Analysis) class 3 patients with brain metastases is not well established. The aim of this study was to
determine whether WBRT has any benefit in terms of symptoms palliation in such patients. Evaluation of patients’ prefer-
ences for WBRT, changes in performance and neurological status were secondary aims. Methods. Ninety-one RTOG RPA
class 3 patients were included. All patients received WBRT (20 Gy in 5 fractions) and were asked to complete a question-
naire about their symptoms before and one month after WBRT. The patient’s symptom checklist comprised 17 items scored
from O to 3; a higher score meant a greater symptom intensity. The mean scores at baseline and after treatment were com-
pared. Karnofsky performance status (KPS) and neurological status before and one month after WBRT were also recorded.
Patients were asked to express their preference as to the WBRT undergone. Results. Forty-three (47%) patients completed
both symptom checklists. The mean scores on the symptom checklist were 18.21 and 21.09 at baseline and one month
after WBRT, respectively (p = 0.02). The KPS was estimated after WBRT in 42 patients: 57% of patients improved, 26%
worsened, and 17% did not change from the baseline KPS score (p = 0.06). Neurological status did not change from
baseline to one month after WBRT (p = 0.44). Only 7% of respondents would not have consented to the WBRT under-
gone. Conclusion. Our results challenge the palliative value of the WBRT in RPA class 3 patients.

Non-randomized studies suggest that whole-brain
radiotherapy (WBRT) in patients with brain metas-
tases increases median survival compared with sup-
portive care only [1,2]. Symptom palliation after
WBRT has been reported in 60-80% of patients in
retrospective studies [3,4]. However, only 19% of
patients report improvement in symptoms when
symptoms are evaluated prospectively [5].
Recursive partitioning analysis (RPA) identified
three prognostic classes from the Radiation Therapy
Oncology Group (RTOG) brain metastases prospec-
tive trials. This classification is based on the presence
of three prognostic factors: performance status, sta-
tus of extracranial disease (primary and extracranial
metastases), and age [6].The prognosis is poorest for

RPA Class 3, which includes all patients with a score
on the Karnofsky performance scale (KPS) [7] of
less than 70; that is, individuals considerably or com-
pletely dependent on others. The median survival for
such patients is estimated to be approximately two
months [6,8]. The use of supportive care alone with-
out WBRT may be an option for these patients, given
their short life expectancy.

The magnitude of the benefit of WBRT over ste-
roids alone remains unknown for this subset of patients.
The old trial of Horton et al. [9] comparing steroid
use only with the WBRT in a small group of patients
in the pre-CT era showed no difference between the
two modalities. For practical reasons, it is impossible
to conduct a randomized trial to evaluate the benefit
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of WBRT over supportive care only in these patients.
However, because a symptom relief is a main goal of
all management in this population, the symptom pal-
liation may reflect the value of WBRT in RPA class 3
patients.

The aim of this study was to evaluate prospec-
tively the symptom burden, as rated by RPA class 3
patients undergoing WBRT. The secondary aims of
the study were to evaluate the patients’ preferences
for the WBRT undergone and the observer-rated
changes in performance and neurological status after
WBRT in this subset of patients.

Patients/Methods
Patients and study design

The study was approved by the institutional ethics
committee.

The inclusion criteria were as follows: radiologi-
cally diagnosed brain metastases using brain CT or
MRI, KPS score < 70 (RPA class 3), and signed
informed consent to participate in the study. The
exclusion criteria included significant speech or cog-
nitive impairment preventing the patient from com-
pleting the questionnaire, KPS < 30 (in our opinion,
such a score rendered patients not suitable for
WBRT), prior surgery for brain metastases, previous
WBRT and/or radiosurgery, or brain metastases from
a hematological malignancy.

Patients who met the inclusion criteria and qual-
ified for WBRT were asked to complete a symptom
checklist. This checklist of 17 items was translated
into Polish from the work of Bezjak et al. [5]. As in
the original work, the goal was to capture the symp-
toms related to brain metastases and intracranial
hypertension (eight items: headache, nausea, vomit-
ing, leg weakness, arm/hand weakness, balance
problems, difficulty of walking, and speech disor-
ders); possible side effects of steroid use (four items:
dyspepsia, insomnia, mood disorders, and weight
gain); and possible side effects of WBRT (four items:
fatigue, anorexia, hair loss, and hearing impairment).
The final question was open ended and asked the
patients to describe in free text any other health
problem that significantly impaired their life activity
from their point of view. Patients scored the intensity
of each symptom on a four-point categorical scale
(from 0 = not at all to 3 = very much), thus a higher
score indicated more severe symptoms (Appendix 1).
The baseline symptom checklist was completed
before the start of WBRT but after at least 48 hours
of steroids use. The help of the patients’ relatives,
but not of the medical staff, in the completing the
questionnaire was allowed. The baseline evaluation
of performance (KPS) and neurological status was
performed by the attending radiation oncologist
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before the start of WBRT. Neurological status
was assessed using the Medical Research Council
(MRC) scale (Appendix 2) [10]. The main reason
for impairment of performance status was recorded
by selecting the appropriate item: “brain metasta-
ses”, “extracranial disease”, or “brain metastases
and extracranial disease”.

WBRT was given using opposing lateral fields on
a cobalt unit or a linear accelerator. The total dose
of WBRT was 20 Gy in 5 fractions and five days. The
recommended dose of steroids at the start of WBRT
was 12 mg of dexamethasone per day. If a higher
dose of steroids was needed or the lower dose sig-
nificantly improved neurological condition, the doses
were not modified but were recorded. The progres-
sive tapering of steroid dose after WBRT and use of
gastric protection was recommended.

The response to WBRT was assessed one month
after WBRT completion. Patients were asked to com-
plete the same symptom checklist as at the baseline
and return it at the follow-up visit to the radiation
oncologist or to mail it to the treating center in
the stamped and addressed envelope given at the
entry to the study, if they were not able or willing to
attend the follow-up visit. There were two additional
questions attached to the symptoms checklist; the
first one was about the general evaluation of symp-
tom palliation by the WBRT, and the second one
was about the patient’s willingness to undergo the
WBRT as the treatment of choice of brain metastases
given his or her experience with this treatment
(Appendix 1). If a patient did not attend the fol-
low-up visit and the questionnaire was not received
by a treating physician within one week after the one
month (i.e., one month and one week after WBRT),
the patient or the family was contacted by telephone,
and information about symptom evolution, perfor-
mance, neurological status and steroids dose was
collected. Each time, if the patient was able, we
requested the patient to complete the questionnaire
and mail it. At the one-month follow-up visit, perfor-
mance, neurological status, and current steroid dose
were recorded as at the baseline.

Statistical analysis

The primary endpoint of the study was the change
in symptom score from baseline to one month after
completion of WBRT. We arbitrarily defined a clini-
cally meaningful change after WBRT as a 25% change
in score from the baseline. The sample calculation
was calculated initially at 90 patients. Based on the
work of Bezjak et al. [5], we expected a response rate
of about 50%, and with an o-value of 0.05 and a
B-value of 0.8, we needed about 40 pairs of ques-
tionnaires from patients to detect this difference.
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This gave a required n of 80, and an additional 10
were included to allow for expected dropouts because
of the poor prognosis in these patients. Differences
in the mean score on the symptom checklist from
before to after WBRT were analyzed using the paired
t-test for dependent samples. The Wilcoxon signed-
rank test was used to analyze the changes in KPS and
MRC neurological scores. Additional analyses were
performed on the differences in scores of symptoms
separately for subgroups depending on the reason for
the impairment shown in the KPS (e.g., related to
brain metastases vs. extracranial disease and both).

The changes in symptom scores were analyzed
separately for the three domains: symptoms related
to brain metastases and/or intracranial hypertension,
steroid side effects, and WBRT side effects. These
were analyzed by paired z-test to identify which symp-
tom cluster was the most burdensome for patients
and influenced the general score. Finally, we tested
for differences in scores for all items separately to
identify which symptom improved the most following
WBRT. As for most symptoms analyzed separately,
the data were not distributed normally, we analyzed
these data using the Wilcoxon signed-rank test. The
patients’ preferences for treatment and responses to
direct questions about symptom palliation were com-
pared with a change in the scores of the symptom
checklist and observer-rated changes in performance
and neurological status.

All calculations were carried out using StatSoft/
Statistica 6.0.statistical software package.

Results

From 2005 to 2007, 91 patients were included in the
study. The patients’ characteristics are given in Table 1.
All patients were on corticosteroids at the start of
WBRT. Two centers began the study, but one of the
centers stopped accrual after including nine (10%)
patients. The median survival was 2.0 months (range:
0.05-10.0 months). All patients died at the time of
the analysis. Three deaths occurred during WBRT.

Patient-rated symptom evaluation

Forty-three (47%) patients completed both symp-
tom checklists and were included in the quantitative
evaluation of the efficacy of WBRT in RPA class 3
patients. The reasons for not completing the second
questionnaire in the other 48 (53%) patients were as
follows: death within one month after WBRT in 25
(52%) patients, deterioration of cognitive function
preventing completing of the questionnaire in seven
(15%), deterioration of performance status prevent-
ing completion of the questionnaire in three (6%),
and unknown reasons in 13 (27%).

Table I. Patients’ (n = 91) characteristics at baseline.

Number (%) unless

Characteristic otherwise stated
Sex

Male 51 (56)

Female 40 (44)
Age

Median (range), years 66 (39-86)
Primary

Lung 59 (65)

Breast 14 (15.5)

Unknown primary 12 (13.5)

Colon 4 (4)

Cervix 2 (2)
KPS* score

60 59 (65)

50 20 (22)

40 12 (13)
Neurological MRC* score

1 1 (D)

2 6 (7)

3 62 (68)

4 22 (24)
Presence of extracranial disease

Yes 36

No 27

Not investigated 28
Main cause of the deterioration of the

KPS* score

Brain metastases 63

Extracranial disease 3

Both 25

“KPS — Karnofsky Performance Status
#MRC — Medical Research Council

The mean score of the baseline symptom checklist
for the 43 patients was 18.21 (standard deviation
[SD]: 6.23), and the mean score for these patients one
month after WBRT was 21.09 (SD: 7.00) (p = 0.02),
indicating worse functional outcome after WBRT.
Fifteen (35%) patients had a lower symptom score
after treatment, with average improvement of 28%
(range: 4-75%), and 27 (60%) patients had a higher
symptom score, with average worsening of 60%
(range: 9-188%) from baseline. The mean score on
the baseline symptom checklist did not differ between
the 43 patients who completed both questionnaires
and the 48 patients who completed only the first
questionnaire (mean: 17.34, SD = 5.99) (p = 0.79).

For particular subgroups of symptoms on the
checklist, the mean scores did not differ between
baseline and after treatment, except for subgroup of
four items attributable to WBRT side effects which
increased significantly after treatment from a base-
line mean of 3.25 (SD: 2.12) to 5.79 (SD: 2.35) at
follow-up (p < 0.00001). The mean scores for the
eight items related to brain metastases or intracranial
hypertension were 10.89 (SD: 4.00) at baseline and
10.30 (SD: 3.86) at follow-up (p = 0.48).The scores
for the four items of symptoms related to steroid use
were 3.56 (SD: 2.52) at baseline and 4.11 (SD: 2.61)
at follow-up (p = 0.22).
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Table II. The changes in scores from before to after WBRT for particular items listed in the symptoms checklist.

Mean score before Mean score one month

Symptoms WBRT (SD) after WBRT (SD) P-value
Symptoms related with a high probability to the presence of metastases or intracranial hypertension

Headaches 0.80 (0.95) 0.86 (0.89) 0.81
Nausea 0.33 (0.69) 0.21 (0.52) 0.26
Vomiting 0.28 (0.63) 0.05 (0.21) 0.02
Leg weakness 2.21 (1.08) 2.42 (0.82) 0.31
Arm/hand weakness 1.86 (0.99) 1.77 (1.04) 0.62
Balance problems 2.07 (1.16) 2.05 (1.01) 0.92
Difficulty walking 2.38 (0.91) 2.38 (0.88) 0.99
Speech disorders 0.93 (1.20) 0.62 (1.01) 0.09
Symptoms related with a high probability to steroid use

Dyspepsia 0.40 (0.66) 0.37 (0.72) 0.84
Insomnia 1.26 (1.09) 1.23 (1.07) 0.90
Mood disorders 1.44 (1.03) 1.65 (1.11) 0.33
Weight gain 0.48 (0.89) 0.98 (1.09) 0.03
Symptoms related with a high probability to the side effects of WBRT

Hair loss 0.26 (0.66) 2.21 (0.98) <0.00001
Hearing loss 0.54 (0.94) 0.67 (0.90) 0.54
Anorexia 0.83 (1.00) 0.86 (1.10) 0.91
Fatigue 1.63 (1.04) 2.12 (1.05) 0.02
Others

Other symptoms 0.87 (1.29) 0.70 (1.11) 0.45

The changes in scores for particular items from
before to after WBRT are summarized in Table II.
Among the eight symptoms attributable to the pres-
ence of brain metastases, only vomiting improved
significantly (mean: 0.28 before treatment vs. 0.05
after treatment, p = 0.02). The symptoms attribut-
able to steroid use did not change significantly,
except for weight gain, which worsened after WBRT
(mean: 0.48 before treatment vs. 0.98 after treat-
ment, p = 0.03). For symptoms attributable to the
side effects of WBRT, hair loss (mean: 0.26 before
treatment vs. 2.21 after treatment, p < 0.00001) and
fatigue (mean: 1.63 before treatment vs. 2.12 after
treatment, p = 0.02) worsened after treatment.

Thirty-two patients of 43 patients who completed
both checklists showed an initial deterioration of per-
formance status caused by the presence of brain
metastases only. We found no benefit of WBRT in
this subgroup of patients because the change (wors-
ening) of their scores (mean: 18.31 before vs. 21.53
after, p = 0.03) did not differ from the change in the
entire group.

Observer-rated performance, neurological status, and
steroid taper

The performance status was assessed by attending
physician one month after treatment in 42 patients: 32
patients who completed both checklists and 10 who
did not complete the second checklist. These discor-
dances were related to the fact, that some question-
naires were mailed and patients were not assessed by

physicians and some patients attended follow-up
visit but were not able to complete a questionnaire.
The KPS scores improved in 24 (57%) patients, wors-
ened in 11 (26%), and did not change in seven (17%)
(p = 0.06). Neurological status one month after treat-
ment was assessed in 44 patients: 35 patients who
completed both checklists and nine who did not com-
plete the second questionnaire. The MRC score
improved in 15 (34%) patients, worsened in 12 (27%),
and did not change in 17 (38%) (p = 0.44). The
observer-rated changes of KPS score did not corre-
spond to the patient-rated changes of symptom scores.
This was because, in the 20 patients who’s KPS score
improved, 10 had improved symptom scores and 10
had worse symptom scores, and in the seven patients
whose KPS scores worsened, three had improved symp-
tom scores and four had worse symptom scores.

Steroid taper was recorded in 41 patients; the dose
decreased in 28 (68%) patients, remained the same in
six patients, and increased in seven patients.

Parients’ preferences for treatment and responses
to the question about symprom palliation

Thirty-nine respondents answered the direct question
about improvement of symptoms after WBRT.
Twenty-nine (75%) patients reported improvement of
symptoms (41% major improvement and 34% slight
improvement), six (15%) reported no change, and four
(10%) reported worse symptoms. These responses
did not correspond with the changes in scores on the
symptom checklist because 13 of the 29 patients who
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reported improvements had higher scores and 12 had
lower scores. In 10 patients who reported no change or
worse symptoms, six had higher scores and three lower
scores in symptom checklists. Similarly, the patients’
perceptions about the evolution of their symptoms in
the direct questions did not correspond with the physi-
cians’ evaluations of performance status. Of the 10
patients whose KPS was rated as worsened or not
improved, six reported improvements, three reported
no change, and only one reported worse symptoms.

Forty patients answered the question about their
hypothetical consent to undergo the WBRT given
their experience: 16 (40%) would have consented to
the WBRT, 21 (53%) would have left this decision
to the treating physician, and only 3 (7%) would not
have consented to the WBRT.

Discussion

The symptom burden increased significantly in RPA
class 3 patients one month after WBRT. The general
score of patient-rated symptoms might have been
compromised by the evaluation of one item—hair
loss—which is an evident concern after WBRT. How-
ever, no one symptom, especially in the brain metas-
tases-related subgroup, improved after treatment
except for vomiting. For vomiting, this was a very
small number of events (shown in the low mean
score), which might, in the context of multiple com-
parisons, increase the statistical hazard bias. Even if
we exclude hair loss, which is questionable because
this is a concern for all patients, we still found no
palliative effect of WBRT in our respondents.

The high rate of no response is similar to that
observed in most palliative studies and is a limitation
of questionnaire-based trials. However, in the case of
38% of documented deaths and profound deteriora-
tions of health preventing from completion of the sec-
ond questionnaire, we should admit that the general
result was much worse, if even more fortunate alive
patients had still more complaints after than before
treatment. Bezjak et al. also found no benefit of WBRT
for most patients with brain metastases [5] using the
same evaluation tool. Chow et al. [11] reported that
some aspects of QoL, such as fatigue, drowsiness, and
appetite, worsened significantly after WBRT in patients
with brain metastases. The severity of these symptoms
and nausea increased over time up to 12 weeks after
WBRT [12]. The transient demyelination of white
matter following WBRT causes somnolence syndrome
and loss of appetite [13]. Symptoms caused by sub-
acute radiation injury last longer (up to six months)
than the expected survival of RPA class 3 patients.
Hearing loss and alopecia may also impact on the
remaining lifetime. We acknowledge that some symp-
toms attributable to the WBRT, such as fatigue and

poor appetite, are also related to the extracranial
disease progression. In our study, fatigue was rated by
patients with brain metastases as the most severe
symptom before WBRT (i.e., the highest mean score
of no brain metastases-related symptoms), and all
respondents died from disease progression soon after
the second questionnaire was completed. This sug-
gests that at least the fatigue, which is attributable to
the side effects of WBRT [5,11,12], represents a com-
mon symptom of all terminally ill patients and is prob-
ably not caused by radiation. However, such patients
are unlikely to derive any benefit from WBRT.

The power of our findings may also be limited by
the evaluation tool used. We did not evaluate QoL
with available and validated questionnaires because
of the problems evaluating QoL of terminally ill
patients. The primacy given to health in most QoL
questionnaires is questionable in this population. As
shown by Waldron et al. [14], such patients give pri-
ority to other values such as family, company, or reli-
gion over health-related issues. Because the goal of
WBRT is palliation of symptoms, we decided to
evaluate the symptom burden prospectively by adopt-
ing the symptom checklist of Bezjak et al. [5], which
was modified from questionnaires intended specifi-
cally for brain cancer patients. We were unable to
confirm any improvement in the minority of one
month-survivors and individuals judged fit enough
to complete the interactive study.

Another limitation of our study is that, despite
our original intention, we were unable to report the
exact details of the taper of the steroid dose in all our
patients.

We have been using a short fractionation schedule
of 20 Gy in 5 fractions. Such a schedule is routinely
used in our country for palliative brain irradiation.
One may argue that with more protracted radiother-
apy as used in countries with more resources, the
results would be different. However, we have no data
that any radiation schedule of WBRT (ranging from
20 Gy in 5 fractions to 50 Gy in 10 fractions) gives
superior outcome [15-17].

Despite a worsening of general patient-rated
symptoms scores, most (75%) patients reported
improved symptoms in the direct question on the pal-
liative effect of WBRT. However, a patient may not be
a good judge of the effect of the particular treatment
because he or she may not differentiate the effects
associated with supportive care (e.g., use of steroids)
from the evaluated method. The lack of correlation
between the patients’ general evaluation of the effect
of WBRT and symptom scores and physicians’ evalu-
ation of the performance status may indicate that
there were other, probably complex, reasons underly-
ing the responses, such as the coping strategies used
by patients with no curative treatment option available



and the search for hope from any treatment delivered.
Despite an apparent weak response rate to the treat-
ment, all but three patients would have consented to
the WBRT, given their actual experience with treat-
ment and its consequences, or would have left the
decision to the treating physician. This may be
explained by the common belief that cancer patients
are often willing to accept any treatment that may give
them hope. In another study using interviews, patients
who had no cancer were unwilling (more often in
Europe than in the US) to accept an aggressive treat-
ment with little chance of benefit [18]. When the can-
cer patients were asked the same question, they were
more willing to accept an aggressive treatment with a
weak chance of positive effect, and there was no dif-
ference between patients in Europe and the US.

Considering the heavy burden of WBRT side effects
on the general symptom intensity, the limitation of the
volume of irradiated brain may be discussed in some
patients. Chernov at al. [19] showed that stereotactic
treatment might be beneficial for some symptomatic
patients with poor performance. A subgroup of RPA
class 3 patients who are likely to benefit from aggressive
forms of treatment was identified: patients whose dete-
rioration of performance status was caused by brain
metastases as opposed to patients whose extracranial
disease symptoms led to the deterioration of health.
Similarly, we sought to determine whether patients
with deterioration of performance status related to
brain metastases only would benefit more from WBRT
than those whose extracranial cancer progression
impacted on the KPS. For the former, the possible side
effects of WBRT might have been outweighed by a
meaningful improvement in neurological status. How-
ever, we found that, even in patients with deterioration
of performance status related to brain metastases only,
the general symptoms score worsened because the
symptoms related to brain metastases did not change
but the severity of symptoms attributed to the WBRT
increased. We make this statement cautiously because
of the small number of events analyzed and the statis-
tical hazard of multiple comparisons between sub-
groups. On the other hand, short survival (less than six
months) of patients with poor performance status after
aggressive treatment such as radiosurgery is also con-
sidered as a reason for not performing such aggressive
and expensive forms of treatment [20].

We are aware that non-randomized character of
our study weakens the strength of our conclusions.
However, on the basis of our findings, we conclude
that our study does not support the routine use of
WBRT in RPA class 3 patients. We should give patients
reliable information about the treatment side effects
and the risk of a lack of a positive effect of the treat-
ment. On the other hand, the patients’ preferences for
a treatment given should also be taken into account.
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Appendix 1. Patient completed symptom checklist used in our study from Bezjak et al. study [5].

Please circle the number that best describes how much each of the following bothered you in the past 24 hours

Not at all A little Moderately Very much
1. Headaches 0 1 2 3
2. Nausea (feeling sick to your stomach) 0 1 2 3
3. Vomiting (being sick to your stomach) 0 1 2 3
4. Burning in the stomach 0 1 2 3
5. Poor sleeping at night 0 1 2 3
6. Restlessness/irritability 0 1 2 3
7. Weight gain 0 1 2 3
8. Tiredness (fatigue) 0 1 2 3
9. Poor appetite 0 1 2 3
10. Hair loss 0 1 2 3
11. Decreased hearing 0 1 2 3
12. Leg weakness 0 1 2 3
13. Problems with balance 0 1 2 3
14. Difficulty walking 0 1 2 3
15. Arm or hand weakness 0 1 2 3
16. Speech problems 0 1 2 3
17. Other (please state) 0 1 2 3

Two additional questions attached to the symptom checklist were included at the one-month follow-up (only one item for

each question had to be chosen).

Question on general evaluation of the effect of WBRT

Radiation therapy to the brain:

1. improved my symptoms markedly,
2. improved my symptoms slightly,
3. did not reduce my symptoms, or

4. worsened my symptoms.

Question on the patient’s preferences for treatment

If you had had a second chance to choose a treatment for your symptoms,
would you have consented to undergo the radiation to the brain, given
your experience with this treatment?

1. I would have consented to the radiation therapy to the brain.

2. I would not have consented to the radiation therapy to the brain.
3. I would have left the decision to the doctor(s).

Appendix 2. Medical Research Council (MRC) neurological function evaluation scale [10].

. No neurological deficit.
. Some deficit but adequate function for useful work.

U s N =

. Inability to make conscious response.

. Deficits causing moderate functional impairment—e.g., moderate dysphasia, moderate paresis.
. Deficit causing major functional impairment—e.g., inability to use limb, gross speech impairment, or visual disturbances.




