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ABSTRACT

Objectives: To identify prognostic factors that could predict the outcomes of patients with cerebral metastasis
and to study the application of the factors in management decisions.

Patients and Methods: The outcomes of 106 consecutive patients with radiological documentation of newly
diagnosed cerebral metastasisin 2003 were reviewed. Seven patients had undergone surgery for solitary brain
metastasis. Ninety patients received whole-brain radiotherapy and 100 patients received corticosteroid therapy.
Patients who wer e treated without surgery were further divided into 3 groups depending on whether they were
older than 60 years, had a Karnofsky Performance Status of less than 70, and had active extracranial disease.
Patients with at most 1, any 2, or all 3 of these factors were classified as group 1, group 2, and group 3,
respectively.

Results: The median survival time of the whole group was 62 days. Patients with good performance status
(Karnofsky Performance Satus =70) [p < 0.0001], surgical treatment (p = 0.002), any primary site of malig-
nancy other than the lung (p = 0.036), and female sex (p = 0.047) had significantly increased survival times. In
a multivariate analysis, surgical treatment (p = 0.01) and performance status (p < 0.001) remained as inde-
pendent significant prognostic factors. The median survival times of patientsin group 1, group 2, and group 3
were 146 days, 69 days, and 30 days, respectively (p < 0.0001).

Conclusions: The proposed system classifies patients into 3 groups with different prognoses, and may be useful
in making management decisions. Further study to reliably identify patients who have a short life expectancy to
avoid whole-brain radiotherapy is eagerly awaited.
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INTRODUCTION

Treatment modalitiesfor patientswith cerebral metastases
include surgery, radiotherapy, and supportive care with
drugs such as corticosteroids. Assessment of prognostic
featuresisimportant for management decisions. Thecom-
monly agreed factors for poor prognosis include poor
performance status (e.g., Karnofsky Performance State
[KPS] <70), old age, and active extracranial disease.**
Surgery isusually considered for patientswith good prog-
nostic features, and an increased survival time has been
reported after sugery.*®> However, most patients have
multiple brain metastases and poor prognostic features.
Whole-brain radiotherapy (WBRT) isusually considered
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for patients who are not candidates for surgery. Still, the
benefit and efficacy of WBRT for patients with poor
prognostic features and short median survival time
have been questioned.®® Although corticosteroids are
commonly considered for most patients with cerebral
metastases, their use should be supervised because they
may be associated with many side effects. It istherefore
desirable to identify patients with different prognoses.
WBRT may not add any further benefit to short-term
steroid therapy for patients with a short life expectancy,
and close monitoring of steroid use is essential for
patients who would survive longer.**2

This study aimed to review the outcomes of patients
with newly diagnosed cerebral metastasis who received
treatment in the Department of Clinical Oncology at
Tuen Mun Hospital. Patients who had a paediatric
malignancy, haematological malignancy, or primary
brain tumour were excluded. The formulation of man-
agement policy is also discussed.
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PATIENTSAND METHODS

One hundred and six consecutive patients with radio-
logical documentation of newly diagnosed cerebral
metastasis in 2003 were identified from the hospital
record system of Tuen Mun Hospital. A computed tom-
ography scan of the brain was a basic requirement for
the diagnosis of brain metastasis. Magnetic resonance
imaging (MRI) was performed only for patients who
were potential candidates for surgery, or under situa-
tions where MRI was essential to the establishment of
the diagnosis. Altogether, 7 patients had undergone
surgery for solitary brain metastasis.

WBRT was considered for patients who were physi-
caly fit for the treatment, irrespective of surgical treat-
ment status. The radiotherapy was delivered through 2
parallel opposing fieldswith a6-MV machine. Theusua
regimen was 22.5 Gy over 5 fractions, although a higher
dosage (e.g., 30.0 Gy over 10 fractions) was sometimes
considered for patients who were estimated to have a
long life expectancy. Dexamethasone was given to most
patients, except the terminally ill ones. The usual start-
ing dosage for dexamethasone ranged from 3 mg three
times aday to 4 mg four times a day. An attempt was
made to taper off corticosteroid therapy once apatient’s
condition was stable.

All patients were followed up by the hospital palliative
care team or other regional hospice care units after dis-
charge from the ward. Follow-up by neurosurgeons was
also arranged for patients who had undergone surgery.
All data were extracted from the hospital and outpa-
tient case notes and inter-hospital data system.

The Statistical Package for the Social Sciences ver-
sion 9.0 was used for statistical analyses. Factors for
assessment of prognostic importance included sex,
age, KPS, presence of active extracranial disease,
surgical intervention, and primary site of malignancy.
The Cox proportional hazards model was used for
multivariate analysis. Furthermore, on the basis of
the current consensus definition of poor prognostic
factors,? patients who were treated by supportive care
with or without WBRT were subdivided into differ-
ent groups for further analysis. The Kaplan-Meier
method was used to assess the overall survival time,
which was defined as the time interval between the
date of diagnosis of the first brain metastasis to the
date of the last follow-up visit. The median survival
time of the different groups was compared using the
log-rank test.
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RESULTS

The characteristics of the 106 patients are shown in
Table 1. Most (86; 82%) had extracranial involvement.
Ninety patientsreceived WBRT, including the 7 patients
who had been treated by surgery. Among the 90 patients,
77 (86%) received the usual regimen of 22.5 Gy over
5 fractions, 7 (78%) patients received a higher dosage
of 30.0 Gy over 10 fractions, and 1 (1%) received 36.0
Gy over 12 fractions. Another 5 patients (6%) died be-
forethey had completed the scheduled WBRT treatment.
Of the 16 patients who did not receive WBRT, 10 were
considered to be too ill for radiotherapy and 6 others
declined treatment. One patient who had undergone
incomplete surgery also received stereotactic radio-
surgery in addition to WBRT. Dexamethasone was given
to 100 patients. Altogether, 16 patients were referred to
regional hospice units after discharge from the ward.

Table 1. Characteristics of 106 patients with cerebral metastasis.

Characteristic No. of patients

Sex
Male 59
Female 47
Median age (range) [years] 68 (33 - 91)
Median Karnofsky Performance Status (range) 50 (40 - 90)
Active extracranial involvement 86
Primary Site
Lung 72
Small cell carcinoma 8
Non-small cell carcinoma 44
Unknown 20
Breast 10
Cervix 1
Colon 2
Rectum 1
Oesophagus 1
Bladder (transitional cell carcinoma) 1
Thyroid (large cell carcinoma) 1
Kidney (renal cell carcinoma) 1
Melanoma 4
Unknown primary site 11
Other central nervous system involvement
Leptomeningeal 5
Skull base with cranial nerve involvement 3
Brainstem 1
Orbit 4
Cord compression 5
Symptoms at presentation
Limb weakness 30
Numbness 1
Dysphasia 2
Dizziness 20
Confusion 19
Convulsion 10
Headache 9
Vomiting 15
Visual problem 4
Cranial nerve palsies 4
Symptom not mentioned 4
Incidental radiological finding 3
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Table 2. Association of selected variables with overall patient survival (n = 106).
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Variable Univariate analysis Multivariate analysis
N Hazard  95% Confidence  p Value Hazard  95% Confidence  p Value
ratio interval ratio interval
Karnofsky Performance Status 68 2.50 1.64 - 3.85 <0.0001 2.38 1.69 -3.70 <0.001
(<70 vs 270)
Surgical treatment (yes vs no) 7 0.31 0.13-0.73 0.002 0.36 0.15-0.87 0.01
Primary site (lung vs elsewhere) 72 1.56 1.02-2.38 0.036 1.43 0.93-2.22 0.10
Sex (male vs female) 59 1.49 1.00 - 2.22 0.047 1.20 0.76 - 1.89 0.43
Extracranial involvement (yes vs no) 86 1.01 0.61-1.64 0.98 1.43 0.84 -2.38 0.19
Age (>60 vs <60 years) 32 0.35 0.89 - 2.08 0.15 1.27 0.83-1.96 0.28
The survival data of these patients were traced through
the inter-hospital data system. 100
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The outcomes of the 99 patients who did not undergo
surgery were further analysed. These patients werefirst
classified into 3 groups according to whether they had
certain poor prognostic factors proposed by the Second
Workshop on Palliative Radiotherapy and Symptom
Control.? These prognostic factors were as follows: a
KPS of less than 70, active extracranial disease, and
age older than 60 years. Group 1 patients had no or only
1 poor prognostic factor, group 2 patients had any 2 of
the 3 poor prognostic factors, and group 3 patients had
all 3 poor prognostic factors.

The median overall survival timesfor group 1 (n=17),
group 2 (n = 44), and group 3 (n = 38) were 146 days,
69 days, and 30 days, respectively (p < 0.0001) [Table
3 and Figure 1]. Group 3 patients had the worst
prognosis. Only 27 of the 99 patients (71%) were fit
enough to receive WBRT, and more than half (53%)
died shortly after the diagnosis of cerebral metastasis
without any demonstrable improvement after initiation
of supportive care with or without WBRT. Patientsin
group 1 had alonger survival time than thosein group
2, but the difference was not statistically significant (p
=0.46). Theclinical courses of the 3 groups are shown
in Table 3.
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Figure 1. Survival curves of patients according to prognostic group.

The most common side effect of corticosteroid therapy
was oral candidiasis, which occurred in 20 patients
(20%). Among them, 1 (14%), 5 (31%), 7 (17%), and 7
(19%) patients belonged to the surgical group and groups
1, 2, 3, respectively. Other infectious complications that
were detected in patients taking dexamethasone included
chest infection (6%), urinary tract infection (5%), and
herpes zoster rash (3%). Five of the 99 patients (5%)
developed gastrointestinal bleeding. Five (5%) and 2
(2%) patients who were given steroid maintenance
therapy for more than 2 months devel oped proximal
myopathy and Cushingoid features, respectively.

DISCUSSION

The prognosis of patients with cerebral metastases
depends on certain factors and treatment modalities.
In this study, both surgical treatment (p = 0.01) and
performance status (p < 0.001) were shown to be sig-
nificant prognostic factors in a multivariate analysis.
The reason that other factors such as active extracranial
disease and old age, which are well-known significant
prognostic factors in other studies,**® were not signifi-
cant in this study is not certain. Small sample size
may be one of the possible explanations, because only
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Table 3. Summary of clinical outcomes of patients according to prognostic group (n = 99).

Group no. No. of patients No. of patients Median overall No. of poor
receiving whole-brain receiving survival time responders’ (%)
radiotherapy (%) dexamethasone (%) (range)* [days]
Group 1 (n=17) 14 (82) 16 (94) 146 (3 - 687) 2 (12
Group 2 (n = 44) 42 (95) 41 (93) 69 (4 - 344) 6 (14)
Group 3 (n =38) 27 (71) 36 (95) 30 (38 - 244) 20 (53)

*p < 0.0001 (log-rank test).

T Poor responders were patients who did not achieve any observable response to initial supportive care with or without whole-brain radiotherapy.

asmall proportion of the patients (20/106; 19%) in this
study did not have active extracrania involvement.

The interpretation of the prognostic significance of
surgical treatment should thus be a cautious one. Al-
though 7 patients had MRI-confirmed solitary brain
metastasis, the true proportion of patients who had soli-
tary brain metastasis cannot be accurately assessed with-
out routine MRI assessment. In the literature, however,
the best outcomes have usually been obtained in
surgical series, and the survival benefits have been
demonstrated by randomised trials.*® The first step for
treating such patients is therefore assessment for the
possibility of surgical treatment. At Tuen Mun Hospital,
as in many other centres, there has recently been an
increasing application of stereotactic radiosurgery with
or without WBRT. The Radiation Therapy Oncology
Group (RTOG) 9508 study, for example, showed
increased survival, improved performance status, and
decreased steroid use in patients with solitary brain
metastasis who received a stereotactic radiosurgery
boost in addition to WBRT.® Whether surgical resec-
tion can be substituted by stereotactic radiosurgery alone
is still under investigation.** In such cases, a multi-
disciplinary approach is essential for management
decision-making.

For patients who are not candidates for surgery or ster-
eotactic radiosurgery, supportive care, including corti-
costeroid therapy, with or without WBRT can often be
considered. However, the life expectancy of this group
of patientsisusually short, and therole of WBRT inthis
situation has been questioned.” It has been argued that
WBRT should be avoided for patients with a short life
expectancy, because giving steroids without radiation
may provide equivalent or better palliation during short
periods, and WBRT is not free of side effects.®*

Assessment of prognosis of individua patientsisthere-
fore important in the management decision. The defini-
tion of the poor prognostic group is not uniform in the
literature. Gerrard et al defined the poor prognostic
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group as patients who had at least 2 of the 3 following
factors. a KPS of less than 70, age older than 60 years,
and primary tumour other than breast cancer.” Those
authors studied 38 patients, and the median survival time
of the poor prognostic group was only 8 weeks. The
RTOG developed aclassification by recursive partition-
ing analysis (RPA): patients with a KPS of less than
70 belong to class 3; patients with a good KPS, age
younger than 65 years, controlled primary tumour, and
no active extracranial involvement belong to class 1;
and all others belong to class 2.* The median survival
times of patientsin class 1, class 2, and class 3 have
been shown to be 7.1 months, 4.2 months, and 2.3
months, respectively.! However, as pointed out by some
authors, this system is not always applicable because
only asmall proportion of patients belong to the good
prognostic class (class 1) in clinical practice.®

In this study, the RTOG RPA system was not used,
because only 4 patients belonged to RTOG RPA
class 1. Further analysis is difficult with such a small
number of patients. Instead, this study used the defini-
tions proposed by the Second Workshop on Palliative
Radiotherapy and Symptom Control.2 Using the 3 prog-
nostic factors and the number of factors present in each
patient, the series of patients in this study could be di-
vided into 3 groups. The survival of patients with all 3
poor prognostic factors (group 3) was poorer than that
of patientsin the other 2 groups, with a median overall
survival time of only 30 days. More than half of these
patients (53%) had a rapidly deteriorating condition
despite initiation of treatment (steroid with or without
WBRT), and they died shortly after the diagnosis of
brain metastasis during their hospital stay. Lock et a
identified 2 significant predictors of early death: the
Eastern Cooperative Oncology Group performance sta-
tus and number of metastatic sites.? However, the posi-
tive predictive value of these 2 factors was not high
enough to reliably identify a subset of patientswho could
avoid WBRT. Thus, the management plan for thisgroup
of patients, including the addition of WBRT, should be
discussed with patients and patients’ relatives.
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The median survival time of patientsin group 2 was
69 days. Most of these patients were bed-ridden and
greatly dependent on institutional care after discharge.
Rapid progression of the malignant diseaseisvery likely
among these patients. At Tuen Mun Hospital, the man-
agement of patients with brain metastases under the care
of the palliative care team follows a programme called
the Integrated Patient Care Pathway, which was imple-
mented in October 2004. It emphasi ses the importance
of a multi-disciplinary team approach that involves
doctors from the palliative care team, physiotherapists,
occupational therapists, dieticians, and nursing
specialists. The team provides comprehensive assess-
ments and develops subsequent rehabilitation pro-
grammes and care plans.

Patientsin group 1 had alonger survival time than those
in group 2 (median, 146 vs 69 days). The difference,
however, was not statistically significant. After 200
days, the survival curve of group 1 tended to overlap
with that of group 2, which implies that most patients
of group 1 finally relapsed and died with a longer
follow-up. Nevertheless, thisgroup of patients was more
likely to be receiving long-term corticosteroids and to
develop severe related side effects.

In this study, the most common side effect was oral
candidiasis, which occurred in 20% of al patients. This
figure is comparable to that reported in the literature
(29.7% to 34.0%).° On the other hand, the incidence of
severe side effects was small. The incidence of proxi-
mal myopathy was 5%, whereas Hardy et al reported
an incidence of 24% in a study of patientsin apallia-
tive care unit.*> One of the reasonsfor the low incidence
of severe side effectsin this study is that the survival
time of patients with cerebral metastases was usually
short, and the proportion of patients who would have
taken long-term steroids was therefore smaller. It is
interesting to note that the incidence of candidiasis
and proximal myopathy of patients from group 1 (i.e.,
patients with the longer survival time) was as high as
31.3% and 12.5%, respectively. Secondly, theincidence
of steroid-related side effects could be under-reported,
because this study was a retrospective review. Further-
more, some of the patients were referred to other
hospice centres for follow-up; hence, the incidence of
steroid-related side effects could not be charted
accurately. Uncontrolled use of steroids has been re-
ported in the literature.”™ To minimise the side effects
related to steroids, the use of these drugs should be
supervised. Universally accepted guidelines on the
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use of steroids are not available yet,*® and each hospital
should develop its own protocol and then follow it
strictly.

CONCLUSION

This study showed that a subset of patients with cer-
ebral metastasis had avery poor prognosis. The median
survival timewas only 30 days. However, the proposed
system used in this study could not reliably identify
patients who would benefit from WBRT. Further stud-
ies are eagerly awaited. Multi-disciplinary approaches
and close monitoring of the use of steroids are essential
for patients who receive supportive care. Although
patients treated by surgery have significantly better
outcomes, whether or not surgical resection can be sub-
stituted by stereotactic radiosurgery aloneis still under
investigation.
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