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Whole-brain radiotherapy in patients with
brain metastases from melanoma

Macarena de la Fuente', Kathryn Beal?, Richard Carvajal*® & Thomas J Kaley**'

Summary points

e Brain metastases (BM) from melanoma are notoriously difficult to treat.
e This retrospective review described outcomes of treatment with whole-brain radiotherapy (WBRT).

o Total of 61 patients identified, with 39 patients receiving WBRT at initial diagnosis of BM and 22 patients receiving
WBRT after recurrence of BM treated initially with alternate therapy.

e OQverall, radiographic response was minimal with no patients achieving complete response and four patients
achieving partial response.

e Median overall survival was 3 months in both groups.

e There may have been some clinical benefit, but unable we were unable to conclude it was from WBRT as these
patients also received steroids.

e |tis clear that new and better treatments are needed for this devastating disease.

SUMMARY Aims: To describe results of melanoma brain metastases (BM) treated with
whole-brain radiation (WBRT). Methods: Retrospective review of patients with melanoma
BM treated with WBRT divided into two groups based on the timing of WBRT (at BM
diagnosis or recurrence). Results: We identified 61 patients with melanoma BM who received
WBRT. For the group treated at diagnosis (n = 39): median overall survival was 3 months;
best radiographic response included one partial response, ten stable disease, 18 progressive
disease, and ten no follow-up imaging. For the group treated at recurrence (n = 22): median
overall survival was 3 months; best radiographic response was three partial response, four
stable disease, eight progressive disease, and seven no follow-up imaging. Conclusion:
WBRT activity was limited; however, its role in symptom palliation is unclear.

Brain metastases (BM) are the most common  stage IV disease will develop BM during the
intracranial tcumors. Melanoma is the third most  course of their illness. BM are a major cause of
common cause of BM behind lung and breast morbidity and mortality in advanced melanoma
cancer [1.2]. A total of 40-45% of patients with  contributing to death in up to 95% of these
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patients [3]. The CNS is a frequent site of iso-
lated progression in advanced melanoma when
non-CNS lesions are responding to treatment
(4,5]. Median overall survival (mOS) from time
of diagnosis of BM is less than 6 months [1-2,6-8].

Most studies of BM in solid tumors include
heterogeneous cohorts of patients comprising
different solid tumors which vary in terms of
chemosensitivity, radiosensitivity and overall
prognosis, with a relatively low percentage of
melanoma metastases [9]. The best treatment
option for patients with metastatic melanoma
to the brain remains unclear. The treatment
approach of whole-brain radiotherapy (WBRT)
as the primary therapy for BM has been gradu-
ally changing in patients with a limited number
of metastases as a high local control rate has been
reported in those patients after resection and
stereotactic radiosurgery (SRS) [10-13]. WBRT
remains the main treatment modality for
patients with multiple lesions, but there are no
prospective randomized data that demonstrate
a survival benefit for the addition of WBRT to
local therapy [14]. We sought to assess the effi-
cacy of WBRT in the treatment of metastatic
melanoma to the brain.

Methods

We conducted an internal review board approved
retrospective analysis of patients at Memorial
Sloan—Kettering Cancer Center (NY, USA)
diagnosed with cerebral metastases from mela-
noma who were treated with WBRT between
October 2008 and March 2012. Patients were
identified through an institutional database.
All patients were seen and treated with WBRT
at Memorial Sloan—Kettering Cancer Center.
Medical records were reviewed to determine
patient characteristics, pattern of care and out-
comes. Patients with leptomeningeal disease
were excluded. Determination of neurologic
improvement was based on the treating neuro-
oncologist’s assessment. Radiographic response
was based on review of the post WBRT neuro-
imaging (MRI or computed tomography) and
neuroradiology report using the Macdonald
criteria [15]. Survival from first day of WBRT
to date of death or date of last follow-up was
evaluated using the Kaplan—Meier method.
Patients were analyzed in two groups based on
the timing of WBRT: at initial BM diagnosis
versus at time of progression of brain disease.
Progression of brain disease was defined as pro-
gressive or recurrent BM after any initial therapy
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that targeted BM. Log-rank test was used to
compare the group.

Results

We identified 61 patients diagnosed with BM
from melanoma who were treated with WBRT
at some point during their illness. Overall, the
median age was 60 years (range: 23—86 years),
43 patients were men, and median Karnofsky
Performance Status score (KPS) was 80 (range:
50-90). In total, 50 patients had cutaneous
melanoma, six had acral, three had mucosal
and two had uveal. At initial BM diagnosis,
13 patients presented with one metastasis, seven
with two metastases, four with three metastases
and 37 patients with more than three metastases.

Median LDH level was 223 U/l (range:
135-910 U/l) and 42% of the patients had a
level above the upper limit of normal range
(12-246 U/l). Tumor cells were tested for
BRAF mutations in 35 (57%) patients. BRAF
mutations were detected in 12 (34%) patients
(11 patients had V60OE mutation and one had
V600R mutation). NRAS mutations were found
in four (21%) of the 19 patients tested (two had
QO61R mutation, one had Q61K mutation and
one had G12C mutation). C-K/7 mutations
were found in three (23%) of the 13 patients
tested (one had exon 11 L576P mutation, one
had exon 11 W577R mutation, and one had
exon 17 D820Y mutation).

At the time of BM diagnosis, 33 (54%)
patients were symptomatic, 12 patients pre-
sented with headache, six with aphasia, five with
confusion, four with seizures and six with other
neurological symptoms. In 28 patients, BM were
diagnosed incidentally, most on a brain MRI for
preclinical trial assessment. At the time of BM
diagnosis, eight patients had received no prior
systemic chemotherapy regimen, 15 had received
one, 16 had received two, 15 had received three,
six had received four and one had received five.
Because many of the patients included in this
cohort were diagnosed before targeted therapies
received regulatory approval for melanoma, few
patients (n = 8) were treated with selective BRAF
inhibitors. A total of 29 patients were treated
with the anti CTLA-4 therapy ipilimumab. The
median time from initial melanoma diagnosis to
BM diagnosis was 2.8 years (range: 0—14 years).
At diagnosis of BM, 56 (92%) patients had
known systemic metastases and five (8%) had no
known metastases. Table 1 summarizes patient
characteristics at the time of WBRT.

future science group



Whole-brain radiotherapy in patients with brain metastases from melanoma

Overall, of the 30 patients who had clini-
cal improvement after WBRT, only 14 (46%)
had stable disease (SD) or a partial response
(PR) on the post-treatment MRI. Almost all
(59 [97%]) patients have died, one has SD and
one is on hospice. The mOS since the time of
WBRT was 3 months for the whole group (range:
0—24 months) (Figure 1), but was 6 months for
those patients (n = 8) who were treated with
BRAF inhibitors at any time point in their disease
course and 6 months for those patients (n = 29)
who were treated with ipilimumab. Serum LDH
value could not predict (p = 0.96) the benefit of
palliative WBRT in this cohort of patients.

As patients tend to receive more focal thera-
pies such as SRS and conventional surgery for
melanoma BM, the groups of patients who
received WBRT at initial diagnosis of BM and
the patients who received WBRT at recurrence
of BM having failed prior focal therapy, are
quite different and will hereafter be described
separately. A total of 39 (64%) patients were
treated with WBRT at diagnosis, ten of whom
had surgery immediately before WBRT. In total,
22 (36%) patients received other treatments at
BM diagnosis and were treated with WBRT at
recurrence (Table 2). WBRT was administered
with doses ranging from 3000 to 3750 cGy
delivered in 10-15 fractions. All patients were
symptomatic at the time of WBRT. A total of 30
(49%) patients had clinical improvement after
WBRT; 83% of those patients were on steroids
during WBRT.

¢ Newly diagnosed BM

A total of 39 (64%) patients were treated with
WBRT at diagnosis of BM. In this group,
median age was 60 years (range: 23—79 years),
29 patients were men and median KPS 80
(range: 50-90). In total, 36 (92%) patients had
>3 BM. Ten (28%) patients had surgery followed
by WBRT and 26 (72%) had WBRT alone. Six
patients received concurrent systemic treatment,
five received concurrent temozolomide and one
patient received concurrent ipilimumab. This
last patient is the only one who is still alive
with a PR and is asymptomatic 24 months
after the completion of WBRT. A total of 20
(51%) patients had clinical improvement after
treatment. In total, 100% of the patients who
had clinical improvement were on dexametha-
sone during WBRT course. In total, 29 (71%)
had post-WBRT MRI available for review. A
total of 18 (62%) patients had progression of
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Table 1. Patient characteristics.

Patient characteristic Total WBRT at diagnosis WBRT at
(n=39) recurrence (n = 22)

Male, n (%) 43 (70) 29 (74) 16 (63)

Age (years) 60 60 61

KPS 80 80 80

Number of brain metastases, n (%):

-2 3(5) 3(8) -

-23 58 (95) 36(92) 22 (100)

RPA class, n (%):

-1 4 (6) 4(11) 0

-2 54(89) 33(84) 21 (96)

-3 3(5) 2(5) 1(4)

KPS: Karnofsky Performance Status; RPA: Recursive partitioning analysis; WBRT: Whole-brain radiotherapy.

disease, ten (34%) had SD and one (4%) PR.
Ten patients without follow-up imaging transi-
tioned to palliative care. The mOS was 3 months
(Figure 2).

e Recurrent BM

A total of 22 patients received WBRT for recur-
rent BM. Median age was 61 years (range:
41-85 years), 14 patients were men with a median
KPS of 80 (range, 50-90). All 22 patients
(100%) had >3 BM. As initial therapy for BM,
nine patients (41%) had surgery followed by SRS,
nine (41%) had SRS alone, two (10%) had sur-
gery alone, one (4%) received temozolomide and
one (4%) ipilimumab. In total, 12 patients were
treated with WBRT after the first recurrence,
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Figure 1. Overall survival from whole-brain radiotherapy (median survival:

3 months, 95% Cl: 0.31-0.57).
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Figure 2. Overall survival for patients receiving whole-brain radiotherapy at
brain metastases diagnosis (n = 39 [37 died], median overall survival: 3 months).
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six after second recurrence, and four after third
recurrence. Ten patients (45%) had clinical
improvement after WBRT; four of those were
on dexamethasone during WBRT course. In
total, 15 (68%) patients had post-WBRT MRI
available for review. Eight patients (54%) had
progression of disease, four (26%) had SD and
three (20%) a PR. Seven patients without follow-
up imaging transitioned to palliative care. The
mOS from WBRT was 3 months (Figure 3).

Discussion

This retrospective study reports on the outcome
of 61 patients with BM from melanoma who
were treated with WBRT. This devastating clini-
cal problem was associated with an extremely
poor prognosis, with a mOS of only 3.0 months

Table 2. Initial therapy for brain metastases

from melanoma.

Treatment n (%)
WBRT:

- Alone 29 (47)
- Plus surgery 10 (17)
Surgery 2(4)
SRS 9 (14)
Surgery plus SRS 9(14)
Temozolomide 1(2)
Ipilimumab 1(2)
SRS: Stereotactic radiosurgery; WBRT: Whole-brain
radiotherapy.
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consistent with previous data published [8,16).
Raizer e al., in a retrospective review from
our institution, reported on 355 patients with
brain and leptomeningeal metastases from mel-
anoma [8]. Although patients who underwent
other therapeutic modalities lived longer, those
who received WBRT alone had a similar mOS
(3.9 months) as our series.

In our institution, patients with a limited
number of metastases receive focal therapy
(resection/SRS) and we postpone WBRT for
further recurrences or multiple BM that can
explain in part the shorter survival for this sicker
population. Furthermore, 95% of the patients
had >3 BM at time of WBRT, which is a known
negative prognostic factor in these patients and
has been associated in multiple series with
shorter overall survival (OS) (8.17]. In this cohort
of patients, serum LDH level at BM diagnosis
was not able to predict the benefit of WBRT as
has been previously published [3]. The reported
median time from melanoma diagnosis to BM is
1.5—4 years, which is consistent with the median
of 2.8 years that we observed [8.18-19]. In almost
50% of the patients, BM were diagnosed inci-
dentally when a brain scan was ordered as part of
a preclinical trial enrollment assessment, which
is consistent with higher reported melanoma BM
incidence at autopsy [20].

The poor efficacy of WBRT was observed irre-
spective of the timing of treatment. No patient
achieved a complete radiographic response and
59% of the patients who had a post-WBRT MRI
available for review had disease progression, con-
firming the limited role of this therapy for BM
from melanoma. Complicating the radiographic
response analysis is the lack of follow-up imaging
in many patients. However, this was not simply
patients lost to follow-up, but rather patients
who did not undergo repeat imaging because of
death or transition to hospice care. Therefore,
we focused our analysis on survival outcomes.

WBRT may play a role in symptom control, as
all of our patients were symptomatic at the time
of WBRT and 49% experienced clinical improve-
ment after WBRT although for a very limited
period of time (mOS: 3 months). However, 83%
of those patients were on steroids during WBRT
and it is not clear which therapy contributed more
to the clinical benefit. There was also no formal
clinical evaluation method, which further limits
the interpretation of these data.

The treatment of malignant melanoma was
revolutionized with the approval by the US
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FDA of ipilimumab for medically appropri-
ated patients regardless of BRAF mutational
status and vemurafenib for those who harbor
BRAFF mutations [21]. Both drugs have dem-
onstrated improved OS for systemic disease and
activity in BM; however, the role of these emerg-
ing systemic therapies is currently under investi-
gation. Although evaluating the efficacy of these
treatments was not the aim of this study and
molecular profile and exposure to these drugs
have been limited, we found that patients who
were treated with the BRAF inhibitor vemu-
rafenib, or the anti-CTLA-4 ipilimumab, had a
mOS of 6 months. Furthermore, the only patient
of this cohort who remains alive with a PR was
the only patient treated with WBRT with con-
current ipilimumab and it could represent an
exciting treatment for further research.

As a retrospective study, our results are limited
by the inherent biases in the design, including
patient selection bias. However, the poor OS
of these patients suggests that WBRT is not an
effective therapy for the treatment of BM from
melanoma in terms of prolonging survival, in
patients similar to these patients. As patients
tend to be treated with more focal therapies
(SRS and surgery) when disease is limited, this
may not be true for all patients. However, there
may be benefit to WBRT in regards to the pal-
liation of clinical symptoms. Unfortunately, as
a retrospective review, there was no prospec-
tive evaluation of clinical symptoms to better
characterize the benefit seen or the patients who
experienced benefit, to differentiate between
the effects of WBRT and steroids, and also cap-
ture any negative clinical impact of the WBRT
itself. Survival was also too short to assess for
radiation-induced toxicity.

Conclusion & future perspective

Overall, these data question the value of WBRT
in improving survival in patients with BM from
melanoma who are not candidates for a focal
treatment strategy. WBRT may have a role in
the palliation of neurologic symptoms, although
this needs to be characterized more rigorously in
a prospective manner. Similarly, the few patients
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