Use of corticosteroids in patients

with brain metastasis

In search of evidence to guide therapy
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ctastasis to the brain, a potentially life-threatening

complication of systemic malignancy, is the most

commonly reported intracranial tumour in adults,
and accounts for approximately 40% of intracranial neoplasms.
The incidence of brain metastasis is rising with the increase
in survival of cancer patients. Multiple, large autopsy series
suggest that, in order of decreasing frequency, cancers of
the lung, breast, skin (melanoma), kidney and colon are the

CT image showing a metastatic lesion in brain with associated
vasogenic edema.
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most common primary tumours to metastasize to the brain.!
In addition, primary cancers of unknown origin sometimes
present with brain metastases.

Brain metastases are responsible for varied neurologic
symptoms and produce severe morbidity, decreasing quality
of life and reducing survival.? Patients are often brought to
hospital by family members or friends who have noticed
lethargy, emotional lability or personality changes.? Physical
examination may demonstrate objective neurologic signs,
but sometimes only minor cognitive signs are present.
Vasogenic edema resulting from disruption of the blood-
brain barrier allows protein-rich fluid to accumulate in the
extracellular space, contributing significantly to morbidity.*°
Computed tomography (CT) or magnetic resonance imag-
ing (MRI) are the most sensitive and specific diagnostic tests
currently available in most hospitals.

Most patients with brain metastasis and peritumoural edema
are adequately managed with corticosteroids followed by
external cranial radiation; however, the optimal management
of brain metastasis is unknown.” The mechanism of action of
corticosteroids is not fully understood, but dexamethasone
has recently been shown to upregulate Ang-1, a stabilizer
of the blood-brain barrier, whereas it downregulates vascu-
lar endothelial growth factor (VEGF), which promotes
permeability of astrocytes and pericytes.® Dexamethasone
is the corticosteroid of choice to reduce peritumoural
edema because its lower mineralocorticoid activity compared
to prednisone reduces the potential for fluid retention.
Reduction of intracranial pressure and improvement in
neurologic symptoms usually begins within hours. A decrease
in capillary permeability can be identified within six hours,
and changes in diffusion-weighted MRI indicating decreased
edema are identifiable within 48 to 72 hours. However,
adequate reduction in elevated intracranial pressure resulting
from peritumoural edema may take several days with cortico-
steroid therapy alone — and additional treatment such as
intravenous mannitol, calcium channel blockers, analgesia
and sedation may be required in the initial management of
these patients.’

Unfortunately, in addition to their potent anti-inflammatory
action, corticosteroids have potentially serious adverse effects
that worsen with longer administration. Common effects
from long-term use include weight gain, muscle weakness
(myopathy), insomnia, moodiness, acne, osteoporosis,
hypertension, swelling of the face, cataracts, osteonecrosis
(death of bone cells), impaired wound healing, susceptibility

©2010 Parkhurst, publisher of Oncology Exchange. All rights reserved.

0€e VOL 9,NO. 1, FEBRUARY 2010

N



to infections, pneumonia, and elevated blood sugar that
sometimes results in diabetes. A common short-term com-
plication is steroid myopathy, which can be mistaken for
progression of brain metastases. This may trigger the use of
more steroids, worsening the myopathy. Physical therapy
can be helpful for patients with myopathy. Some patients
with brain metastases detected by imaging who are other-
wise asymptomatic do not require corticosteroids.

The usual starting dose is 4 to 16 mg per day. The most
common dose is 4 mg four times per day (QID; 16 mg per
day)," but can vary with physician comfort level, and is
continued for a few weeks or longer.

CANCERCARE MANITOBA CASE SERIES

To evaluate the practice pattern of seven different radiation
oncologists regarding use of corticosteroids in patients with
brain metastasis, our group conducted a retrospective review

Key points

Brain metastases are a common development in
patients with cancer, and cause severe symptoms
that reduce quality of life and survival.

The main treatments for brain metastases are
radiation and the corticosteroid dexamethasone,
but clinical practice for both treatments varies
widely.

The variation and lack of standardization in
protocols both for radiation and steroids impedes
efforts to obtain evidence on efficacy and side
effects of both treatments.

A case series conducted at CancerCare Manitoba
showed variation in dosage of dexamethasone
used in patients with brain metastases and
incomplete documentation of dosages, tapering
schedules and side effects.

Previous studies support the possibility that lower
doses and shorter duration of dexamethasone
may provide equivalent efficacy in ameliorating
symptoms of brain metastases while decreasing
the toxic side effects, which increase with longer
duration of therapy.

A Phase Il Canadian study now underway is
evaluating efficacy and side effects of lower
doses of dexamethasone than used by the majority
of oncologists, in combination with whole-brain

radiation therapy (WBRT).

of data collected from the computerized oncology informa-
tion system of 51 patients (30 male, 21 female, median age
60 years) diagnosed radiologically with brain metastasis at
CancerCare Manitoba between 2004 and 2007. Most patients
(72%) had multiple metastases, located mainly in the cere-
brum (76%) (Table 1). Presenting with a broad variety of
symptoms and neurologic complaints, the majority experi-
enced headaches, seizures, weakness of extremities, difficulty
walking and vomiting (Table 2). All patients received palli-
ative treatment which included corticosteroids and radiation
therapy (n = 42), or best supportive care without radiation
but including corticosteroids (n = 9). Radiation protocols
varied, and evolved over the course of the study.

The majority (90%) were prescribed oral dexamethasone on
the day imaging confirmed brain metastasis. Reasons for pre-
scribing corticosteroids were presence of symptoms (especially
neurologic deficit and worsening of neurologic symptoms over
time) and edema seen on CT scan. During external radiation,
oncologists adjusted the corticosteroid dose, especially on the
last day of radiation, and prescribed tapering dosages of dexa-
methasone. Although corticosteroids are known to cause
heartburn and indigestion, only 50% of oncologists regularly
gave ranitidine or proton pump inhibitors.

Dosages of dexamethasone varied: 60% of patients were
prescribed 4 mg QID (16 mg per day), 20% were on 4 mg
BID (8 mg per day) and 20% had another dosing schedule.
A tapering dose was mentioned in 20% of case notes but the

TABLE 1. Baseline demographic and clinical
characteristics

variable number of patients percent
male 30 58.82%
female 2 4.07%
median age (years) 60

single metastasis 09 17.65%
multiple metastases 42 82.35%
leptomeningeal spread ] 1.96%
necrotic appearance 6 11.76%
edema seen on (T scan 46 90.19%
diabetes mellitus 08 15.69%
hypertension 12 23.52%
palliative brain radiation 42 82.35%
best supportive care 09 17.64%
brain involvement

cerebrum 39 76.47%
corpus callosum 03 5.88%
cerebellum 04 7.84%
basal ganglia 01 1.96%
orbit and brain 02 3.92%
brain stem 01 1.96%
periventricular area 01 1.96%
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actual schedule was not available; in 70% of cases the taper-
ing dose was evident from a duplicate of the prescription
attached to the chart.

Tapering schedules varied according to the oncologist:
60% tapered for 1-2 weeks, 20% for 2—-3 weeks and 20%
had no fixed schedule. Tapering usually started once brain
radiation was completed, and lasted 3—4 weeks in 70% of
patients and 4-5 weeks in 20%. Patients with disease pro-
gression or deterioration in neurologic function returned to
high-dose corticosteroids under supervision of an oncologist
or family physician.

Followup also varied: 30% of patients were seen in radiation
clinic approximately six to eight weeks after completion of brain
radiation, 18% had repeat brain imaging after radiation to assess
response, and those who had residual disease were offered a
stereotactic boost (especially if the physician was trained in
stereotactic radiation). The tapering of corticosteroids was
cancelled in 20% of patients due to worsening neurologic
symptoms; these patients had prolonged use of corticosteroids.

The most common side effects of corticosteroids, docu-
mented mainly in the radiation prescription sheets, were
upset stomach, insomnia, muscle weakness, restlessness and
irritability. Eight patients had hyperglycemia before starting
corticosteroids, of whom four were on insulin and had to
increase insulin intake under supervision by family physicians;
one was admitted to the intensive care unit for management
of acute hyperglycemia. Two patients had increased blood
pressure. Two were treated for oral candidiasis with system-
ic fluconazole antifungal medication. Thirty percent
received prescriptions for a sedative (either during radiation
or in followup appointments). Information on quality of life
and cognitive function was not available.

QUESTIONING DOSAGE AND TAPERING SCHEDULES
Few trials in the English literature have evaluated lower
doses of dexamethasone for treatment of edema associated
with brain metastases. Table 3 (page 10) summarizes find-
ings from a number of recent studies, showing that pre-
scribing practices vary among physicians, even in the same
institution, and that documentation is often incomplete.
Dr Andrea Bezjak of the Princess Margaret Hospital was
the principal investigator of a Phase II prospective study®
that aimed to provide adequate statistical evaluation of

Other approaches to peritumoural edema

Because of the adverse effects of corticosteroid therapy,
there is interest in alternative freatments for peritumoural
edema. One candidate is corticotrophin-releasing
factor, which has a direct effect on blood vessels.

A preliminary study suggested that cyclooxygenase-2
(COX-2) inhibitors may be effective in treating cerebral
edema.?’ Another approach is anti-VEGF antibodies
(e.g. bevacizumab), or VEGF receptor inhibitors (e.g.
pazopanib, sorafenib, sunitinib), as VEGF plays an
important role in the pathogenesis of peritumoural edema?®?.

TABLE 2. Symptoms at presentation

symptoms number of patients percent
confusion 2 45.09%
headaches 19 31.25%
limb weakness 1 21.56%
nausea 10 19.60%
vision problems 06 11.76%
vomiting 03 5.88%
seizures 05 9.80%
urinary incontinence 02 3.92%
rectal inconfinence 01 1.96%
hemiparesis 02 3.92%
cognitive dysfunction 01 1.96%
behavioural dysfunction 0 1.96%
personality changes 02 3.92%
depression 02 3.92%
panic attacks 01 1.96%
severe earache 01 1.96%
speech problems 02 3.92%
fainting episode 01 1.96%
tinnitus 01 1.96%
forgetfulness 02 3.92%

patients regarding the role of corticosteroid therapy in
managing cerebral metastases. Patients with single or multi-
ple brain metastases receive dexamethasone 8 mg once per
day if symptomatic, and dexamethasone 4 mg if asymptom-
atic, in addition to whole-brain radiation therapy (WBRT).
Results suggested that most patients require an increased
dose or are unable to adhere to a preset tapering schedule
when they start WBRT.

While we await results of future trials designed to find the
optimum dose of corticosteroid that alleviates symptoms of
brain metastases with minimal toxicity, the literature supports
lower dosages and tapering immediately after finishing radi-
ation, to reduce side effects and maintain quality of life.
More standardization in the use of corticosteroids would
help in evaluating the effectiveness of radiation protocols.
Dosages and toxicities need to be well documented. @@
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TABLE 3. Summary of main studies of corticosteroids given for cerebral edema

associated with brain metastases

Reference = study type patients study treatment
Vecht double-blind n=96 - Study 1: dexamethasone 8 mg vs 16 mg/day
19942 randomized Karnofsy < 80 - Study 2: dexamethasone 4 mg vs 16 mg/day
controlled frial - Both for 4 weeks, taper not specified
- no radiation
Weissman prosrecﬁve, n=20 - Dexamethasone 8 mg (16 mg) BID for 4 days, then 4 mg BID
1991% single-arm for 4 days, then 2 mg BID until the last day of radiation;
median duration 19.5 days (range 8-42 days).
- WBRT* 2000 cGr(‘?{/S fractions to 5800 cGray,/29 fractions,
starting within 5 days
Hempen  refrospective n=138 - Dexamethasone 7-12 mﬁ at diagnosis and during radiation;
2002¢ (91 with brain 13 received no dexamethasone; average duration 7 weeks
metastases and for patients with metastatic brain tumours and 23 weeks
47 with primary for those with primary brain tumours
brain tumours) - radiation not specifie
Sturdza refrospective n = 88 patients, - Over a 6-month course of WBRT, 52% of pafients
20085 34 oncologists received dexamethasone 4 mg QID and 66% were
instructed to taper dexamethasone after WBRT
Millar review of 21 RCTs ~ n = not known - 18 of 21 studies mentioned corticosteroid therapy
2004 of patients receiving
WBRT for multiple
cerebral metastases
Horton &  open label n=48 - Group 1: no radiation, prednisone 40 mg for 4 weeks,
Olson prospective study then 30 mg until disease progression
19717 - Group 2: brain external radiation + prednisone 30 mg
vs placebo
Borgelt prospective n=64 - Group 1: radiation 12 Gray in 2 fractions with or without
1981® corficosteroids.
- Group 2: radiation 20 Gray in 5 fractions with or without
corficosteroids
Kurtz Randomized n=1255 - Group 1: radiation 30 Gray in 10 fractions with or without
1981" controlled trial corficosteroid

conclusions

- 4 mg/day dexamethasone results in the same improvement

as 16 mg/day after one week of treatment, in patients who
have no signs of impending herniation.

- Toxicities greater in those receiving 16 mg/day for 4 weeks.

- Short duration of corticosteroids with twice-daily dosing

and effective tapering, with discontinuation at complefion
of brain radiafion, is sfe and effecive.

- Dexamethasone is effective in reducing neurologic

symptoms and side effects of radiation.

- Corticosteroid therapy-induced foxicity increases over fime.
- Dosing should be individualized.

- Presribing practices vary considerably, even within a

single insfitution.

- Many patients receive higih doses of steroids for considerable

periods of time and develop related side effects.

- Reporting of use of corficosteroids is inconsistent and

insufficiently detailed fo allow assessment of the additional
henefit of WBRT.

- Little difference was seen between groups in rate of disease

progression (however fime intervals were not given).

- Patients who received corticosteroid had faster improvement

in neurologic signs and symptoms compared to those not
receiving corticosteroid.

- Patients had the same rate of improvement with or without

corticosteroids.

- Group 2: radiation 50 Gray in 20 fractions with or without

corticosteroids.

* WBRT = whole-brain radiation therapy
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