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ABSTRACT

Question 1

Should patients with brain metastases receive chemotherapy in addition to whole brain
radiation therapy (WBRT) for the treatment of their brain metastases?

Target population

This recommendation applies to adult patients with newly diagnosed brain metastases
amenable to both chemotherapy and radiation treatment.

Recommendations

Level 1: Routine use of chemotherapy following WBRT for brain metastases is not
recommended.

Level 3: Routine use of WBRT plus temozolomide is recommended as a treatment for patients
with triple negative breast cancer.

Question 2

Should patients with brain metastases receive chemotherapy in addition to stereotactic
radiosurgery (SRS) for the treatment of their brain metastases?

Level 1: Routine use of chemotherapy following SRS is not recommended.

Level 2: SRS is recommended in combination with chemotherapy to improve overall survival
and progression free survival in lung adenocarcinoma patients.

Question 3

Should patients with brain metastases receive chemotherapy alone?

Level 1: Routine use of cytotoxic chemotherapy alone for brain metastases is not

recommended as it has not been shown to increase overall survival.

Keywords: Brain metastases, cerebral metastases, chemotherapy, practice guideline, stereotactic

radiosurgery, systematic review, whole brain radiation therapy
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INTRODUCTION
Rationale

Brain metastases commonly present in patients with systemic malignancy. As systemic
treatment has improved, and patients are displaying an increase in overall survival, the incidence
of brain metastases has also increased, ranging between 20 and 40%. 2 Traditional cytotoxic
chemotherapeutics have been proven to provide limited efficacy to intracranial pathology,
secondary to their inability to cross the blood-brain barrier (BBB). The increase in the incidence
of brain metastases with new chemotherapeutics corresponds with this finding. Despite
disruption of the BBB with the growth of these tumors, they do not appear to receive a cytotoxic
level of the drugs.® There are limited data regarding the response of certain cancer subtypes to a
higher degree with regard to brain metastases. These include subtypes of breast carcinoma and
lung carcinoma among others. In an effort to circumvent the issue presented by the BBB, new
treatment strategies are being developed that can treat both the primary and metastatic systemic
malignancy as well as the metastatic intracranial malignancy. These treatment modalities include
such areas as targeted agents to key receptors involved with tumor progression (ie, epidermal
growth factor receptor, HER-2) and immunotherapy. Despite these promising new treatment
options, the mainstay of treatment for brain metastases is radiation therapy. There exists a
growing body of literature discussing the increasing efficacy of stereotactic radiosurgery (SRS)
and delaying whole brain radiation therapy (WBRT).*
Objectives

No definitive trial has established a routine role for chemotherapy for the treatment of
brain metastasis, either as stand-alone treatment for brain metastases or in combination. This
literature review sought to identify evidence-based guidelines for the use of chemotherapy as a
stand-alone treatment for brain metastases or in combination with either WBRT or SRS. This
review serves as an update to the review by Mehta et al. 20102. In the original review, the
primary question involved the efficacy of WBRT used in addition to chemotherapy based on
literature from 1990 to September 2008. The current review looked at literature published since
the prior report to answer this question. In addition, the authors sought to address the efficacy of
chemotherapy in addition to SRS, as well as the role of chemotherapy as a stand-alone treatment.
In an effort to address these 3 questions, the authors identified 8 primary categories in the

published literature:



Chemotherapy vs chemotherapy + WBRT

WBRT vs WBRT + chemotherapy

Chemotherapy first, followed by WBRT vs WBRT first, followed by chemotherapy
Sequential or concomitant chemotherapy + WBRT

WBRT + 2 concurrent chemotherapeutic regimens

Chemotherapy vs chemotherapy + WBRT vs chemotherapy + SRS

Chemotherapy + WBRT vs chemotherapy + WBRT + SRS

Chemotherapy vs chemotherapy + SRS
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METHODS
Search Strategy

To answer the questions stated above, a comprehensive systematic review of the
literature was performed. The following electronic databases were searched from 1990 to
December 31, 2015: MEDLINE, Cochrane Database of Systematic Reviews, Cochrane
Controlled Trials Registry, and Cochrane Database of Abstracts of Reviews of Effects. A broad
search strategy using a combination of subheadings and text words was employed. The
bibliography of included studies were also reviewed.

For inclusion in this analysis, the following criteria had to be met:

* Published in English with a publication date of 1990 forward for the SRS search.

* Published in English with a publication date of 2008 forward for the WBRT search.

» Patients with newly diagnosed brain metastases.

* Fully published peer-reviewed primary comparative studies (all comparative study

designs for primary data collection included; eg, RCT, non-randomized trials, cohort

studies or case-control studies).

» Any comparative studies evaluating chemotherapy alone or in combination with other

treatment modalities for the treatment of newly diagnosed brain metastases.

* Number of study participants with newly diagnosed brain metastases > or = 5 per study

arm for at least two of the study arms.
Study Selection and Quality Assessment

Studies that met the eligibility criteria had their data extracted by one reviewer, and the
extracted information was checked by a second reviewer.

Evidence Classification and Recommendation Levels



Both the quality of the evidence and the strength of the recommendations were graded
according to the American Association of Neurological Surgeons (AANS)/Congress of
Neurological Surgeons (CNS) criteria. These criteria are provided in the methodology paper for

this guideline series and can also be found at https://www.cns.org/quidelines/quideline-

procedures-policies/quideline-development-methodology.

Guideline Development Process
The Joint Tumor Section of the AANS/CNS convened a multi-disciplinary panel of
clinical experts to develop a series of evidence-based practice guidelines on the management of
brain metastases based on a systematic review of the literature conducted in collaboration with
the CNS Guidelines Office and local university reference librarians.
Risk of Bias across Studies
Bias was assessed across all studies. The primary form of bias involved the assessment of
selective reporting across studies.
RESULTS
The literature search resulted in the identification of 3,170 citations, of which 3,146 were
eliminated at abstract review as not having relevance to the specific questions. The remaining 24
studies were subject to full-text screening, and 7 were excluded because the data were heavily
weighted toward targeted agents and not cytotoxic chemotherapeutics. Seventeen eligible
studies>?! were therefore fully reviewed and form the basis for this report (see Tables 1-3; Figure
1).
These 17 studies were assigned to the eight primary categories above as follows:
1. Chemotherapy vs chemotherapy + WBRT: 4 studies.31> 2
2. WBRT vs WBRT + chemotherapy: 7 studies.>" 11:12.17.20
3. Chemotherapy first, followed by WBRT vs WBRT first, followed by
chemotherapy: 1 study.®
Sequential or concomitant chemotherapy + WBRT: 1 study.*®
WBRT + 2 concurrent chemotherapeutic regimens: 1 study.®
Chemotherapy vs chemotherapy + WBRT vs chemotherapy + SRS: 1 study.®
WBRT + SRS vs Chemotherapy + WBRT + SRSvs TT + WBRT + SRS: 1
study.'®
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8. Chemotherapy vs chemotherapy + SRS: 1 study.*®
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Through this exhaustive search of the literature, it is readily apparent that a limited
number of randomized controlled trials have been performed that address this topic of interest.
Consequently, the overall applicability of the recommendations generated from this search is
limited. The original guidelines that were published in 20102 only addressed the efficacy of
chemotherapy in combination with WBRT. Interestingly, the number of studies addressing this
same question since the original guidelines were developed is far greater than those involving
SRS specifically for cytotoxic chemotherapy. The majority of studies that combined SRS with a
therapeutic agent involved either a targeted agent or an immunotherapy drug and was eliminated
for evaluation in this manuscript. These studies are addressed in a manuscript specifically
looking at emerging therapies for patients with brain metastases (please refer to Tables 1-3 for
details of the included studies). A combination of these 8 categories were used to answer the 3
primary questions such that articles fitting categories 1- 5 were used to address the efficacy of
WBRT, articles fitting categories 6-8 were used to address the efficacy of SRS, and categories 1
and 6 were used to address the efficacy of chemotherapy alone.

Should patients with brain metastases receive chemotherapy in addition to whole brain
radiation therapy (WBRT)?

(1) Chemotherapy vs chemotherapy + WBRT

Four studies'®*> 2! met the inclusion criteria for this category. Three of the 4 studies provided
Class I evidence (phase 111 randomized controlled trials), and the fourth was a retrospective
cohort study, and provided Class Il evidence.

Neuhaus et al.?! performed a phase 111 randomized controlled trial in 2009 studying the
role of chemotherapy plus WBRT (G1) versus chemotherapy alone (G2) in patients with lung
metastases. The authors evaluated 96 adult patients with both small cell lung carcinoma (SCLC)
and nonSCLC (NSCLC). The patients received WBRT at a dose of 2 Gy per treatment for a total
of 40 Gy. The chemotherapeutic drug was topotecan given at a dose of 0.4 mg/m?/day for 5 days
over 4 weeks and 2 hours prior to WBRT. The G1 group enrolled 47 patients and the G2 group
enrolled 49 patients. The non-hematologic toxicities were evenly distributed among groups. With
regard to hematologic events, 24 occurred in the G1 group and 1 occurred in the G2 group.
Neither OS (p =.43) nor PFS (p = .89) differed significantly between groups. This was true for
both the SCLC and NSCLC cohort. These results and an overall slow recruitment resulted in

termination of the study following interim analysis.



Mornex et al.®® published the results of a prospective randomized phase 111 trial in 2003
comparing fotemustine plus WBRT (n = 37) and fotemustine alone (n = 39) in patients with
cerebral metastases from malignant melanoma. The main objectives were objective response and
time to brain progression. Patients with histologically confirmed malignant melanoma with at
least one non-resectable metastasis and who fit other parameters were included. It was required
that patients had received no chemotherapy in the prior 4 weeks, no previous nitrosourea-based
chemotherapy, and no previous brain radiotherapy. Both arms were well balanced with regard to
the number of brain metastases, extent of visceral disease, and age. Patients in the fotemustine
alone arm had worse baseline performance status (ECOG 2-3 54% compared with 30% in the
fotemustine plus WBRT arm) and had been treated with more chemoimmunotherapy in a higher
proportion (59% vs 32% respectively). Furthermore, the median time intervals between the
primary diagnosis and the onset of brain metastases were different between the two arms (550
days for the fotemustine alone arm vs 1131 days for the fotemustine + WBRT arm). The
prescribed dose of WBRT was 37.5 Gy in 15 fractions over 3 weeks. Fotemustine was given
intravenously at 100 mg/m? on days 1, 8, and 15, followed by a 5-week rest period, and then
every 3 weeks in non-progressing patients. Although the patients who had fotemustine alone had
worse prognostic factors, there was no difference in brain response or local control or in overall
survival (86 days in the fotemustine arm vs 105 days in the combined modality arm). There was
a statistically significant difference in the time interval to brain progression, favoring the WBRT
+ fotemustine group (p = .028) (median time to objective brain progression of 56 days compared
with 49 days in the chemotherapy alone arm).

Postmus et al*® reported the results of a phase 111 randomized study in 2000 comparing
teniposide (arm 1) versus teniposide with WBRT (arm 2) in patients with brain metastases from
SCLC. The stated aim of the trial was to evaluate the role of WBRT in SCLC patients with brain
metastases. The primary end point was survival. Teniposide was administered intravenously at
120 mg/m? on days 1, 3, and 5 every 3 weeks up to a maximum of 12 courses, or until disease
progression either intra- or extra-cranially. WBRT, delivering 30 Gy in 10 fractions over 2
weeks, had to be started within 3 weeks of the start of treatment with teniposide. Dexamethasone
dosing parameters were outlined. Among the 134 patients randomized, 120 were eligible with 60
in each group. The groups were well matched for age, ECOG performance status, neurologic

function, and number of brain metastases. Despite the higher response rate of 57% (vs 22%) in



the combined modality group (arm 2) compared to the teniposide alone group (arm 1), this did
not translate into a prolongation of overall survival. This was thought to be due to progression of
disease outside the brain (3.2 months in Arm1 and 3.5 months in arm 2). Time to progression in
the brain was evaluated using CT scan instead of MRI in this European study and was
significantly longer in the combined modality group.

In a retrospective cohort study by Moscetti et al** in 2007, 110 patients (cohort 1) with
newly diagnosed NSCLC with brain metastases receiving upfront platinum-based chemotherapy
were compared with 46 patients who receiving WBRT followed by chemotherapy (cohort 2).
The investigators attempted to analyze the process by which six oncology centers guided the
pattern of care. In this survey of unselected patients, the choice of treatment appeared to be
guided by presence of neurologic symptoms from the brain metastases. The response rate in the
brain was 27.3% in cohort 1 and 34.8% in cohort 2 with no significant difference in median time
to progression in the brain (6 months for both cohorts). With regard to the first treatment option,
the median survival was 10 months for cohort 1 and 14 months for cohort 2.

Risk of bias across studies

In the Postmus et al.®® study, time to progression in the brain was evaluated using CT scan
instead of MRI which may generate bias. Although the study by Moscetti et al. 1* showed that
some patients with brain metastases from NSCLC will respond initially to platinum-based
chemotherapy, there were too many confounding factors that hamper unbiased evaluation,
rendering it very difficult to derive any meaningful data for recommendation.

(2) WBRT vs WBRT + chemotherapy

Seven studies> " 1 12.17.20 met the inclusion criteria for this category. Five of the 7 studies
provided Class I evidence (three are phase Il randomized controlled trials and two are meta-
analyses). Two studies provided Class Il evidence (one is a prospective cohort study and one is a
non-randomized phase Il controlled trial). Cao et al.®> performed a phase Il randomized controlled
trial in 2015 studying the role of WBRT alone (G1) versus chemotherapy plus WBRT (G2) in
patients with breast carcinoma. The authors evaluated 100 adult patients. WBRT was provided at
a dose of 3 Gy in 10 fractions for a total of 30 Gy. The chemotherapeutic drug was
temozolomide at a dose of 75 mg/m?/day for a total of 14 days. Each group initially enrolled 50

patients. Of the patients, 40 displayed ER, PR positive and Her-2 negative, 33 specimens



displayed ER, PR, and Her-2 negative, and 19 specimens displayed HER-2 positive. For final
endpoint analysis, the G1 group had 47 patients and the G2 group had 37 patients.

The relative response rate was 36% in the G1 group and 30% in the G2 group. The
median overall survival (OS) was 11.1 months in the G1 group and 9.4 months in the G2 group.
The median progression-free survival (PFS) was 7.4 months in the G1 group and 6.8 months in
the G2 group. For patients with HER2 positive tumors, the OS was 16.1 months in the G1 group
and 20.2 months in the G2 group. The PFS was 15 months in the G1 group and 13.1 months in
the G2 group. For patients with ER, PR positive, Her-2 negative tumors, the OS was 9.3 months
in the G1 group and 9.4 months in the G2 group. The PFS was 6.7 months in the G1 group and
5.1 months in the G2 group. In patients with triple negative tumors, the OS was 4.9 months in the
G1 group and 9.2 months in the G2 group. The PFS was 2.8 months in the G1 group and 8.0
months in the G2 group. Overall, there was no significant difference in either OS or PFS between
groups. While the power was too small for statistical analysis for the subgroups, the patients with
triple negative tumors displayed a noticeable difference in both OS and PFS after receiving
temozolomide plus WBRT as compared to the patients receiving WBRT alone.

Chua et al.® performed a phase Il randomized open-label trial in 2010 studying the role of
chemotherapy plus WBRT (G1) versus placebo plus WBRT (G2) in patients with brain
metastases from NSCLC. The study enrolled 95 patients from 35 sites in 14 countries. The KPS
was > or = 70 in all patients. The patients received WBRT with a total of 30 Gy given in 10
fractions over 2 weeks. Temozolomide was given as the chemotherapeutic drug at a dose of 75
mg/m? for 21 days in group G1 versus placebo in group G2.

Systemic disease was stable in 52% of patients at the time of enrollment. More patients in
the G1 group had brain metastases at presentation as compared to the G2 group (30% vs 13%) (p
<.47). In addition, more patients in the G1 group received prior chemotherapy as compared to
the G2 group (81% versus 51%) (p < .025). Treatment compliance was 91% in the G1 group and
96% in the G2 group. Median OS was 4.4 months in the G1 group and 5.7 months in the G2
group (p = .59). Median CNS PFS was 3.1 months in the G1 group and 3.8 months in the G2
group (p = .95). Overall, this study displayed no difference with regard to OS or PFS between
treatment groups.

Gamboa-Vignolle et al” performed a phase 11 randomized controlled trial in 2012

studying the role of chemotherapy plus WBRT (G1) versus WBRT alone (G2) in patients with



brain metastases. The study enrolled 55 adult patients with KPS > 50. The patients received
WBRT at a total dose of 30 Gy in 10 fractions over 2 weeks. Temozolomide was the
chemotherapeutic agent and was given at a dose between 200-300 mg/m? 1 hour prior to WBRT.
The study enrolled 28 patients in the G1 group and 27 patients in the G2 group. The Overall
Response Rate (ORR) was 78.6% in the G1 group and 48.1% in the G2 group (p =.019). The
median PFS was 11.8 months in the G1 group and 5.6 months in the G2 group (p =.014). The
median OS was 8 months in the G1 group and 8.1 months in the G2 group (p = .84).
Approximately 50% of the G1 group had grade 3 or 4 lymphopenia. Overall, the G2 group
displayed a significantly better response rate and median PFS; however, the median OS was not
significantly different between the groups.

Schild et al.1” performed a prospective cohort study in 2010 studying the role of
chemotherapy plus WBRT (G1) as compared to a retrospective cohort in patients with brain
metastases from melanoma. The retrospective cohort included a chemotherapy plus WBRT
group (G2) and a WBRT alone group (G3). The study enrolled 7 adult patients in the G1 group
and retrospectively analyzed 14 patients in the G2 group and 39 patients in the G3 group. WBRT
was given for a total dose of 3750 cGy x 15 fractions. Temozolomide was given as the
chemotherapeutic at a dose of 200 mg/m? for 5 days every 4 weeks for up to 8 cycles. The study
closed the prospective cohort as rapid systemic progression occurred in 5 of 7 patients. Median
survival was 3.6 months for the G1 group, 3.8 months for the G2 group and 4.3 months for the
G3 group (p = 0.5). PFS was 3 months in the G2 group and 5 months in the G3 group (p = .1).
Median time to systemic failure was 3 months in the G2 group and 12 months in the G3 group (p
=.4). Hematologic toxicity was seen in 64% of the G2 group and 3% of the G3 group (p
<.0001). Overall, the prospective arm was closed at an early stage without efficacy. The
retrospective cohort displayed no overall survival benefit with a significant increase in toxicity in
the patients receiving temozolomide.

Ge et al.?% performed a phase Il nonrandomized prospective trial in 2013 studying the
role of chemotherapy plus WBRT (G1) versus WBRT alone (G2) in patients with brain
metastases from non-small cell and small-cell lung carcinoma. The study enrolled 76 adult
patients with KPS > or = to 60. The patients received a total of 40 Gy in 20 fractions. Patients
received a local boost increase to 56-60 Gy. Topotecan was the chemotherapeutic with a dose of

1.75 mg/m? given 4-6 times over 4-6 weeks. The study enrolled 38 patients in each group. The
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median PFS and 1- and 2-year PFS rates in the G1 group and the G2 group were 6 months,
42.8%, 21.6% and 3 months, 11.6%, 8.7%, respectively (p =.014). The 1-year intracranial
control rate was 75.9% in the G1 group and 65.2% in the G2 group. The 2-year intracranial
control rates were 41.6% in the G1 group and 31.2% in the G2 group (p = .049). The 1-year OS
was 50.8% in the G1 group and 37.9% in the G2 group. The 2-year OS was 40.4% in the G1
group and 16.5% in the G2 group (p = .178). Bone marrow suppression was seen in 68.42% in
the G1 group and 50% in the G2 group. Gl toxicity was seen in 63.15% in the G1 group and
44.73% in the G2 group. Overall, despite the significant increase in PFS in the topotecan group,
the study displayed no significant difference in overall survival, with an increase in toxicity in
the toptecan group as compared the WBRT alone group.
Risk of bias across studies

No clear bias was noted in these studies

(3) Chemotherapy first, followed by WBRT vs WBRT first, followed by chemotherapy

One study® met the inclusion criteria this category and provided Class | evidence. Lee et al®
performed a randomized controlled trial in 2008 evaluating the role of chemotherapy before or
after WBRT in patients with NSCLC. The authors evaluated 48 adult patients with clinically
silent brain metastases. WBRT was provided at a total dose of 30 Gy given in 10 fractions over
12 days. The chemotherapeutic regimen included gemcitabine at a dose of 900 mg/m? and
vinorelbine at a dose of 25 mg/m?. The G1 group received up to 6 cycles of chemotherapy prior
to WBRT and enrolled 25 patients. The G2 group received WBRT and 2 weeks of rest prior to
chemotherapy and enrolled 23 patients. Median follow-up was 40 months across the two groups.
There was no difference in ORR between treatment groups. The PFS was 3.6 months in group
G1 and 4.4 months in group G2 (p=.62). The median OS was 9.1 months for group G1 and 9.9
months for group G2 (p = .61). Overall, timing of WBRT did not produce a significant
difference in survival between treatment groups.
Risk of bias across studies

No clear bias was noted in this study.

(4) Sequential or concomitant chemotherapy + WBRT

One study*® met the inclusion criteria for this category and provided Class | evidence. Liu et
al'® performed a randomized controlled trial in 2010 studying the role of sequential or

concomitant chemotherapy in combination with WBRT in patients with SCLC. The authors
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evaluated 39 adult patients. The total radiation dose was 36 Gy given over 4 weeks. The
chemotherapeutic regimen included teniposide (Vm?6) 60 mg/m? and cisplatin (DDP) 20 mg/m?.
The concomitant group (G1) enrolled 19 patients and the sequential group (G3) enrolled 19
patients. In the G1 group, systemic chemotherapy was initiated two weeks after WBRT. The RR
was 70.0% for the G1 group and 78.9% for the G2 group (p = .52). The median OS was 10
months in the G1 group and 11 months in the G2 group (p > .05). The incidence of grade I1I-1V
leukopenia was 5% in the G1 group and 42.11% in the G2 group (p < .05). Overall, the study
displayed no survival benefit between groups with a significant increase in toxicity in the group
receiving chemotherapy after WBRT.

Risk of bias across studies

No clear bias was noted in this study.

(5 WBRT + 2 concurrent chemotherapeutic regimens

One study*® met the inclusion criteria for this category and provided Class | evidence.
Quantin et al*® performed a randomized phase 11 controlled trial in 2010 studying the role of two
concurrent chemotherapeutic regimens with WBRT in patients with NSCLC. The authors
evaluated 70 adult patients. The patient received WBRT with a dose of 1.8 Gy per fraction in 30
fractions. Group G1 was given the regimen of vinorelbine, ifosfamide, uromitexan, cisplatin,
methylprednisolone and enrolled 37 patients. Group G2 was given the regimen of ifosfamide,
urometixan, methylprednisolone and enrolled 33 patients.

The ORR was seen in 17 patients (45.9%) in the G1 group and in 11 patients (33.3%) in the
G2 group (p = .28). The median OS was 8.5 months in the G1 group and 5.7 months in the G2
group (p = .82). The PFS at 6 months was 58% and at 12 months was 19.3% in the G1 group.
The PFS at 6 months was 30% and at 12 months 10% in the G2 group. Overall, there was no
significant difference between treatment groups with regard to OR or PFS in this study.

Risk of bias across studies

No clear bias was noted in this study.
Synthesis of Results

The primary aim of this project was to address the efficacy of chemotherapy in the
treatment of brain metastases in combination with WBRT, SRS, or in isolation. The authors
showed that routine use of chemotherapy following WBRT for brain metastases has not been

shown to increase survival and is not recommended via a Level 1 recommendation. Ten Class |
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studies, including two meta-analyses, examined the role of temozolomide, vinorelbine,
ifosfamide, cisplatin, topotecan, and gemcitabine. Three Class Il studies examined the role of
temozolomide, topotecan, teniposide, and cisplatin. All studies displayed no survival benefit. The
Class I studies displayed a predominance of breast and NSCLC patients, which limits the value
of this recommendation that should be applicable to all patients with brain metastases. In
addition, the 2 meta-analyses only provided response rates and did not evaluate overall survival
or quality of life parameters, limiting the value of these studies. The authors also showed with a
Level 3 recommendation that on subgroup analysis for patients with breast cancer, patients with
triple negative tumors displayed increased overall survival and increased progression-free
survival for those receiving WBRT plus temozolomide as compared to WBRT alone. Statistical
significance was not assessed because this subgroup analysis was not powered enough to detect
any difference. Patients within subgroups of breast carcinoma are encouraged to participate in
future clinical trials.

Should patients with brain metastases receive chemotherapy in addition to stereotactic
radiosurgery (SRS)?

(6) Chemotherapy vs chemotherapy + WBRT vs chemotherapy + SRS

One study® met the inclusion criteria for this category and provided Class 111 evidence. Kim
et al® performed a retrospective cohort study in 2010 studying the role chemotherapy (G1) versus
chemotherapy plus WBRT (G2) versus chemotherapy plus SRS (G3) in patients with NSCLC.
The authors evaluated 129 adult patients. All patients receiving SRS received Gamma Knife
radiosurgery. SRS was given at a dose of 20 Gy for lesions with a greatest diameter of 2 cm and
18 Gy for lesions with a greatest diameter between 2-3 cm. For patients receiving WBRT, 20 Gy
in 5 fractions was given to 17 patients and 30 Gy in 10 fractions was given to 10 patients. The
G1 group enrolled 78 patients, the G2 group enrolled 27 patients and the G3 group enrolled 24
patients. No patients received WBRT and SRS.

For patients that initially were in the G1 group, 41 (52.5%) patients developed CNS
progression, of which 14 received subsequent SRS and 27 received subsequent WBRT. Median
follow-up was 30 months across treatment groups. There existed a trend toward prolonged
survival for the G3 group (22.4 months) versus the G1 group (13.9 months) versus the G2 group
(17.7 months) (p = .86). There was no difference in PFS with the G3 group (6.3 months) versus
the G1 group (5.7 months) versus the G2 group (6.9 months) (p = .68). On subgroup analysis of
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110 adenocarcinoma patients, the G3 group displayed significantly favorable survival when
compared with G2 group (29.3 months versus 17.7 months; p = .01) as well as when compared
to the G1 group (29.3 months versus 14.6 months; p = .04). Overall, the entire group did not
display a significant difference in survival between treatment groups.

Risk of bias across studies

No clear bias was noted in this study.

(7) WBRT + SRS vs chemotherapy + WBRT + SRSvs TT + WBRT + SRS

One study*® met the inclusion criteria for this sub-question and provided Class | evidence.
Sperduto et al*® performed a randomized phase 111 controlled trial in 2013 studying the role of
SRS plus WBRT (G1) versus SRS plus WBRT plus chemotherapy (G2) versus SRS plus WBRT
plus targeted therapy (TT) in patients with NSCLC. The authors evaluated 125 adult patients
from 28 institutions with 1-3 brain metastases < 4 cm in greatest diameter. The KPS of patients
ranged between 70-100, and all patients displayed stable systemic disease. The G1 group
enrolled 44 patients, the G2 group enrolled 40 patients, and the G3 group enrolled 41 patients.
The chemotherapeutic was temozolomide and the TT was Erlotinib. SRS was given 14 days after
the completion of WBRT. SRS was given based on the size of the lesion such that lesions < 2 cm
were given 24 Gy, lesions 2.1 - 3 cm were given 18 Gy, and lesions 3.1 - 4 cm were given 15 Gy
in one fraction. Temozolomide was given at a dose of 75 mg/m?/day for 21 days with WBRT. It
could then be discontinued or given at a dose of 150 mg/m?/day, 5dys/month for 6 months.
Erotinib was given at a dose of 150 mg/day with WBRT or after radiation and could be
continued up to 6 months.

The median follow-up was 33.6 months in this study. Median survival time for G1 was 13.4
months, for G2 was 6.3 months, and for G3 was 6.1 months. CNS progression rates were 16%
for G1, 29% for G2, and 20% for G3. Median CNS PFS was 8.1 months for G1, 4.6 months for
G2, and 4.8 months for G3. Deterioration rate of performance status at 6 months was 53% for
G1, 86% for G2, and 86% for G3. Rate of death from neurologic cause was 17% for G1, 15% for
G2, and 19% for G3. Serious grade 3-5 toxicities were 11% in G1, 41% in G2, and 49% in G3.
Overall, neither the addition of temozolomide nor Erlotinib to WBRT and SRS resulted in an
improvement in OS or time to CNS progression compared with WBRT and SRS alone.
However, patients displayed a significant increase in toxicity with the addition of either drug.

Risk of bias across studies
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No clear bias was noted in this study.

(8) Chemotherapy vs chemotherapy + SRS

One study'® met the inclusion criteria for this sub-question and provided Class | evidence.
Lim et al'® performed a randomized phase 111 controlled trial in 2015 studying the role of SRS
plus chemotherapy (G1) versus chemotherapy alone (G2) in patients with brain metastases. The
authors evaluated 105 adult patients with 1-4 brain metastases < 3 cm in greatest diameter with
brain edema grade 0-1. The ECOG performance status was 0-1 in all patients and all patients
displayed stable systemic disease. Both treatment groups included 49 patients with > 80% of
patients in each group harboring adenocarcinoma. Patients received chemotherapy within 3
weeks of SRS, and Gamma Kbnife radiosurgery was performed in all patients. The
chemotherapeutic regimens included one of the following: (1) 60 mg/m? cisplatin on day 1 plus
1000 mg/m? gemcitabine on days 1 and 8, (2) 70 mg/m? cisplatin on day 1 plus 500 mg/m?
pemetrexed, (3) 75 mg/m? docetaxel on day 1. (4) 60 mg/m? cisplatin plus 175 mg/m? paclitaxel
on day 1, (5) 60 mg/m? cisplatin on day 1 plus 100 mg/m? etoposide on days 1-3. In addition,
cisplatin could be replaced by carboplatin.

The G1 group displayed a statistically higher number of patients with > 2 extracranial
metastases (p = .026). The median follow-up was 43 months among both groups. Chemotherapy
regimen 1 was the most commonly used regimen among groups. The median overall survival
(OS) was 14.6 months for the G1 group and 15.3 months for the G2 group (hazard ratio 1.2). The
median progression-free survival (PFS) was 9 months for the G1 group and 6.6 months for the
G2 group (p = .248). The median PFS for extracranial disease was 5.4 months for both groups (p
=.824). The median local PFS was not reached in the G1 group and was 10.4 months in the G2
group (p < .001). The median distal PFS was 11.9 months for the G1 group and 8.7 months for
the G2 group (p = .247). The overall response rate (ORR) for cranial disease was 57% in the G1
group and 37% in the G2 group (p = .011). ORR for extracranial disease was 43% in the G1
group and 40% in the G2 group. Progressive symptomatic brain metastases 9 (18.4%) in the G1
group and 13 (26.5%) in the G2 group. Salvage SRS, chemotherapy or WBRT was higher in the
G2 group but was used in both groups (p =.157). While the ORR was significantly higher in the
SRS plus chemotherapy group as compared to the chemotherapy alone group, there was no
statistical difference in either OS or PFS between treatment groups.

Risk of bias across studies
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No clear bias was noted in this study.
Synthesis of Results
The authors showed that routine use of chemotherapy following SRS has not been shown

to increase survival and is not recommended (Level 1 recommendation). Two Class | studies
examined the role of cisplatin, gemcitabine, pemetrexed, docetaxel, paclitaxel, etoposide, and
temodar in patients with non-small cell lung carcinoma. One Class 11 study examined the role of
platinum-based chemotherapy in combination with either gemcitabine, docetaxel, or paclitaxel in
patients with non-small cell lung carcinoma. Both the Class | and the Class Il studies displayed
no difference in either overall survival or progression-free survival between treatment groups as
awhole. The Class Il study displayed a significant difference with regard to overall and
progression-free survival in lung adenocarcinoma patients receiving SRS in combination with
chemotherapy as compared to other groups, from which a Level 2 recommendation based on
subgroup analysis was developed. This patient population may benefit from the combination
treatment, but this is to be validated in a randomized phase 111 trial.
Should patients with brain metastases receive chemotherapy alone?

(1) Chemotherapy vs chemotherapy + WBRT

As previously stated, four studies'®>*> 2! met the inclusion criteria for this category. Three of
the 4 studies provided Class I evidence (phase 111 randomized controlled trials). The fourth is a
retrospective cohort study, providing class Il evidence. Neuhaus et al.?! performed a phase Il
randomized controlled trial where neither OS (p = .43) nor PFS (p = .89) differed significantly
between groups. Mornex et al.™® performed a prospective randomized phase I trial and
displayed no difference in brain response or local control or in overall survival between groups.
Postmus et al.'® performed a phase 111 randomized study and displayed an improved response
rate in the WBRT plus chemotherapy group with a difference in overall survival between groups.
Moscetti et al.!* performed a retrospective cohort study and displayed no significant difference in
progression-free or overall survival between groups. The issue of bias for each study was
discussed previously for each of these studies.

(6) Chemotherapy vs chemotherapy + WBRT vs chemotherapy + SRS

Kim et al® provided Class Il evidence via a retrospective cohort study. The study displayed
no difference in PFS between groups with a trend toward significance in the overall survival in

the group receiving chemotherapy and SRS. The discussion of bias was performed previously.
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Synthesis of Results
The authors displayed, with a Level 1 recommendation, that routine use of cytotoxic
chemotherapy alone for brain metastases has not been shown to increase survival and is not
recommended. Two Class | studies examined the role of fotemustine and teniposide and two
Class Il studies examined the role of platinum-based chemotherapy. Both of the Class I studies
displayed a significantly higher median time to intracranial tumor progression in patients
receiving WBRT plus chemotherapy as compared to chemotherapy alone. No difference was
noted on tumor response or overall survival. Both of the Class 11 studies displayed no difference
in overall survival in patients receiving chemotherapy alone as compared to combination
treatments. This recommendation is not for emerging targeted and immune therapies addressed
in the Emerging Therapy section.
Conclusions and Discussion
The use of chemotherapy in the treatment of brain metastases has been explored in a limited
number of randomized controlled trials, limiting the utility of the recommendations generated by
this review. Furthermore, the majority of studies included primarily patients with either breast or
lung carcinoma. The studies analyzing the role of stereotactic radiosurgery included only patients
with NSCLC. In addition, many of the trials do not account for prior treatment with
chemotherapy. Primary endpoints also varied between trials, such that some studies looked at
overall and progression-free survival while other studies looked at response rate. Statistically
significant results were also not found in many of the trials, limiting the value of the acquired
data. This is especially true in quantifying the value of subgroup analysis. While definitive
treatment decisions are difficult to provide using the available literature, the conclusions are
presented in an effort to help clinicians make informed decisions for their patients. The sub-
question analysis was essentially used to answer three primary questions. These include the role
of chemotherapy alone, chemotherapy plus WBRT, and chemotherapy plus SRS for the
treatment of patients with brain metastases. Major conclusions from these studies include:
1. The lack of clear and robust survival benefit with cytotoxic chemotherapeutic agents
alone.
2. The lack of clear and robust survival benefit with the addition of cytotoxic chemotherapy
to WBRT.

17



The lack of clear and robust survival benefit with the addition of cytotoxic chemotherapy
to SRS.

In terms of secondary endpoints, such time to neurologic progression, the data and results
are mixed and do not permit robust conclusions.

In one trial, patients with brain metastases from lung adenocarcinoma displayed a
statistically significant survival benefit with the addition of chemotherapy to SRS as
compared to chemotherapy alone.

In one trial, patients with triple negative breast carcinoma displayed a survival benefit
with the combination of chemotherapy to WBRT as compared to WBRT alone, although
statistical significance was not addressed.

Two trials provide evidence that outcome is similar between patients receiving
chemotherapy before, after, or in concomitant fashion with WBRT. However, the data
remains too limited to support definitive recommendations for the delay of radiation

therapy,
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Table 1. Chemotherapy

Author, Year Description of Study Data Class Conclusions
Mornex et al,** | Study description: I Median survival:
2003 Phase 11l RCT comparing G1: 86 days
Chemotherapy vs chemotherapy + G2: 105 days (survival
WBRT curves: log-rank; p = NS)
Patient population: Tumor response:
Pts with BM from Response rate in brain at day 50
melanoma (by ITT)
Treatment regimen: G1: OR 5.1% (CR 0/39, PR
G1: Fotemustine (n = 39) 2/39)
G2: Fotemustine + WBRT G2: OR 8.1% (CR 0/37, PR
(n=37) 3/37) (p = NS)
Median time to progression/
recurrence
Median time to progression in
brain:
G1: 49 days
G2: 80 days (BM progression-
free curves; Wilcoxon: p =.03;
log-rank:
p =.069)
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Author, Year

Description of Study

Data Class

Conclusions

Postmus et al,'®
2000

Study description:

Phase 11l RCT comparing
Chemotherapy vs chemotherapy +
WBRT

Patient population:

Pts with BM from

small cell lung cancer

Treatment regimen:

G1: Teniposide (n = 60)

G2: Teniposide + WBRT (n = 60)

Median survival:

G1: 3.2 months

G2: 3.5 months (survival

curves: log-rank; p = NS)
Tumor response:

Response rate in brain: (by ITT)
G1: OR 22% (CR 5/60, PR 8/60)
G2: OR 57% (CR 18/60, PR
16/60) (P=.001)

Response rate outside the brain:
G1: OR 20% (CR 3/60, PR 9/60)
G2: OR 33% (CR 6/60, PR
14/60) (p = NS)

Median time to progression/
recurrence

Median time to progression in
brain:

NR

Significant difference in favor of
G2

(BM progression-free curves:
log-rank; p =.005)
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Author, Year

Description of Study

Data Class

Conclusions

Moscetti et al 14
2007

Study description:

Retrospective cohort study
comparing Chemotherapy vs
chemotherapy + WBRT

Patient population:

Pts with BM from non-small cell
lung cancer

Treatment regimen:

G1: Platinum-based chemotherapy
(n=110)

G2: WBRT+ chemotherapy (n = 46)

Median survival:

G1: 10 months

G2: 14 months (survival
curves: test not specified,;

p =.07; NS)

Tumor response:

Response rate in brain: (OR by
ITT)

G1l: OR 27.3% (CR 15/107, PR
15/107)

G2: OR 34.8% (CR 2/46, PR
14/46) (p = NS)

Extra-cranial response rate:
G1: OR 34.5% (CR 0/107, PR
38/107)

G2: OR 41.3% (CR 0/46, PR
19/46) (p = NS)

Median time to progression/
recurrence

Median progression-free
survival:

G1: 6 months

G2: 6 months (Progression-free
curves: test not specified; p =
NS)
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Author, Year

Description of Study

Data Class

Conclusions

Kim et al,® 2010

Study description:

Retrospective cohort study
comparing Chemotherapy vs
chemotherapy + WBRT vs
chemotherapy + SRS

Patient population:

Pts with BM from non-small cell
lung carcinoma

Treatment regimen:

G1: Chemotherapy

(n=178)

G2: WBRT+ chemotherapy (n = 27)
G3: SRS + chemotherapy (n = 24)

Median survival:

Overall

G1: 13.9 months

G2: 17.7 months

G3: 22.4 months (p = .86)
Adenocarcinoma

G1: 14.6 months

G2: 17.7 months

G3: 29.3 months
GlvsG3 (p=.04)
G2vsG3 (p=.01)
Progression-free survival:
G1: 5.7 months

G2: 6.9 months

G3: 6.3 months

(p=.68)

BM, brain metastases; NS, not significant; Pts, patients; PFS, progression-free survival; RCT,

randomized controlled trial; SRS, stereotactic radiosurgery; WBRT, whole brain radiation

therapy
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Table 2. Whole Brain Radiotherapy

Author, Year

Description of Study

Data Class

Conclusions

Cao et al,® 2015

Study description:

Phase Il RCT comparing
chemotherapy + WBRT vs WBRT
Patient population:

Pts with BM form breast carcinoma
Treatment regimen:

G1: WBRT (n =47)

G2: Temozolomide + WBRT (n =
37)

Response rate:

G1: 36%

G2: 30% (p = NS)
Median survival:
G1:11.1 months
G2: 9.4 months (p = NS)
Median PFS:

G1: 7.4 months

G2: 6.8 months (p = NS)
Tumor subtypes:
HER2+ survival
G1: 16.1 months
G2: 20.2 months
HER2+ PFS

G1: 15 months

G2: 13.1 months
Hormone + survival
G1: 9.3 months

G2: 9.4 months
Hormone + PFS
G1: 6.7 months

G2: 5.1 months
Triple — survival
G1: 4.9 months

G2: 9.2 months
Triple - PFS

G1: 2.8 months

G2: 8.0 months
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Author, Year

Description of Study

Data Class

Conclusions

Quantin et al,*
2010

Study description:

Phase Il RCT comparing 2
concurrent chemoradiotherapy
regimens

Patient population:

Pts with BM from NSCLC
Treatment regimen:

G1:WBRT + ifosfamide,
vinorelbine, and cisplatin (n = 37)
G2: WBRT + ifosfamide (n = 33)

Response rate:

G1: 45.9%

G2: 33.3% (p = .28)

Survival:

G1: 8.5 months

G2: 5.7 months (p = .82)
PFS:

G1: 6 months 58% 12 months
19.3%

G2: 6 months 30% 12 months
10% (p = NS)

Chua et al . 2010

Study description:

Phase Il RCT comparing
chemotherapy + WBRT vs placebo
+ WBRT

Patient population:

Pts with BM from NSCLC
Treatment regimen

G1: temozolomide + WBRT (n =
47)

G2: placebo + WBRT (n = 48)

Number pts with BM at
presentation:

G1: 30%

G2: 13% (p < .47)
Median survival:

G1: 4.4 months

G2: 5.7 months (p = .59)
Median CNS PFS:

G1: 3.1 months

G2: 3.8 months (p = .95)

Gamboa-
Vignolle et al,’
2012

Study description:

Phase Il RCT comparing
chemotherapy + WBRT vs WBRT
Patient population

Pts with BM

Treatment regimen:

G1: temozolomide + WBRT (n =
28)

G2: WBRT (n =27)

Breast Carcinoma:

Gl: 71%

G2: 52%

Response rate:

G1: 78.6%

G2: 48.1% (p = .019)
Median PFS:

G1: 11.8 months

G2: 5.6 months (p =.014)
Median survival:

G1: 8 months

G2: 8.1 months (p = .84)
Approximately 50% of G1 had
grade 3 or 4 lymphopenia
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Author, Year Description of Study Data Class Conclusions

Geetal, 2013 | Study description: I PFS:

Prospective phase Il nonrandomized G1: 6 months

trial comparing chemotherapy + G2: 3 months

WBRT vs WBRT 1-year PFS:

Patient population: G1:42.8%

Pts with BM from lung carcinoma G2: 11.6%

Treatment regimen: 2-year PFS:

G1: topotecan + WBRT (n = 38) Gl: 21.6%

G2: WBRT (n = 38) G2:8.7% (p = .014)
1-year intracranial control rate:
G1: 75.9%
G2: 65.2%
2-year intracranial control rate:
G1: 41.6%

G2: 31.2% (p = .049)
1-year survival:
G1:50.8%

G2: 37.9%

2-year survival:

G1: 40.4%

G2:16.5% (p =.178)
Bone marrow suppression:

G1: 68.42%
G2: 50%
Gastrointestinal toxicity:
G1: 63.15%
G2: 44.73%
Lee etal,® 2008 | Study description: I Response rate:

RCT comparing WBRT before or Gl=G2

after chemotherapy PFS:

Patient population: G1: 3.6 months

Pts with BM from NSCLC G2: 4.4 months (p = .62)

Treatment regimen: Median survival:

G1: Chemotherapy (up to 6 cycles G1: 19.1 months

prior) + WBRT (n = 25) G2: 9.9 months (p = .61)

G2: WBRT (2 weeks of rest prior) +
chemotherapy (n = 23)
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Author, Year

Description of Study

Data Class

Conclusions

Liu et al,'® 2010

Study description:

RCT comparing sequential or
concomitant chemotherapy + WBRT
Patient population:

Pts with BM from SCLC

Treatment regimen:

G1: Chemotherapy at same time as
WBRT (n=19)

G2: Chemotherapy 2 weeks after
WBRT (n = 20)

Response rate:
G1:70.0%

G2:78.9% (p = .52)
Median survival:

G1: 10 months

G2: 11 months (p > .05)
Grade I11-1V leukopenia
G1: 5%

G2:42.11% (p < .05)

Neuhaus et al,?
2009

Study population:

Phase 11l RCT comparing
chemotherapy + WBRT vs
chemotherapy

Patient population:

Pts with BM from lung carcinoma
Treatment regimen:

G1: Topotecan + WBRT (n = 47)
G2: WBRT (n = 49)

Neither overall survival (p = .43)
or PFS (p = .89) differed
significantly between groups
True for both NSCLC and SCLC
Study stopped at interim analysis

Schild et al,’
2010

Study population:

Prospective cohort study comparing
chemotherapy + WBRT vs WBRT
Patient population:

Pts with BM from melanoma
Treatment regimen:

G1: Prospective group
temozolomide + WBRT (n=7)
G2: Retrospective group
temozolomide + WBRT (n = 14)
G3: Retrospective group WBRT (n
=39)

Median survival:

G1: 3.6 months

G2: 4.3 months

G3: 3.8 months (p = NS)
Study closed for G1 as rapid
systemic progression in 5/7 pts
PFS:

G2: 3 months

G3: 5 months (p =.1)

Median systemic failure G2: 3
months

G3: 12 months (p = .4)
Toxicity:

G2: 64%

G3: 3% (p <.0001)
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Author, Year

Description of Study

Data Class

Conclusions

Sperduto et al,8
2013

Study description:

Phase 11l RCT comparing
chemotherapy + WBRT vs
chemotherapy + WBRT + SRS
Patient population:

Pts with BM from NSCLC
Treatment regimen:

G1: WBRT + SRS

(n=44)

G2: WBRT+ SRS + temozolomide
(n=40)

G3: WBRT + SRS + erlotinib (n =
41)

Median survival:

G1: 13.4 months

G2: 6.3 months

G3: 6.1 months (p = NS)
Median progression-free
survival:

G1: 8.1 months

G2: 4.6 months

G3: 4.8 months
Deterioration rate of
performance status at 6 months:
G1: 53%

G2: 86%

G3: 86%

G1lvs G2 (p=.002)

G1vs G3 (p <.001)

Rate of death of neurologic
cause:

Gl: 17%

G2: 15%

G3:19% (p = NS)

Serious grade 3-5 toxicities:
Gl: 11%

G2: 41%

G3: 49% (p < .001)
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Author, Year

Description of Study

Data Class

Conclusions

Kim et al,® 2010

Study description:

Retrospective cohort study
comparing chemotherapy vs
chemotherapy + WBRT vs
chemotherapy + SRS

Patient population:

Pts with BM from NSCLC
Treatment regimen:

G1: Chemotherapy (n = 78)

G2: WBRT + chemotherapy (n = 27)
G3: SRS + chemotherapy (n = 24)

Median survival:
Overall

G1: 13.9 months
G2: 17.7 months
G3: 22.4 months (p = .86)
Adenocarcinoma
G1: 14.6 months
G2: 17.7 months
G3: 29.3 months
GlvsG3 (p=.04)
G2vsG3 (p=.01)
ORR

G1:53.7%

G2: 58.6%
G3:68.8% (p = .05)

BM, brain metastases; DDP, cisplatin; NSCLC, non-small cell lung carcinoma; NS, not

significant; ORR, objective response rate; Pts, patients; PFS, progression-free survival; RCT,

randomized controlled trial; SCLC, small cell lung carcinoma; SRS, stereotactic radiosurgery;

Vm?6, teniposide; WBRT, whole brain radiation therapy
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Table 3. Stereotactic Radiosurgery

Author, Year

Description of Study

Data Class

Conclusions

Lim et al,1° 2015

Study description:

Phase 11l RCT comparing
Chemotherapy vs chemotherapy +
SRS

Patient population:

105 adult patients with BM from
NSCLC

Treatment regimen:

G1: Chemotherapy + SRS (n = 49)
G2: Chemotherapy (N=49)
Chemotherapy

Cisplatin + Gemcitabine

Cisplatin + Pemetrexed

Docetaxel

Cisplatin + Paclitaxel

Cisplatin + Etoposide

G1: Greater patients with > 2
metastases (p = .026)
Median survival:

G1: 14.6 months

G2: 15.4 months (p = NS)
Median PFS:

G1: 9.0 months

G2: 6.6 months (p = .248)
Median local PFS:

G1: Not reached

G2: 10.5 months (p < .001)
Median distal PFS:

G1: 11.9 months

G2: 8.7 months (p = .247)
ORR cranial disease:
G1:57%

G2: 37% (p = .011)

ORR extracranial disease:
Gl: 43%

G2: 40% (p = NS)
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Author, Year

Description of Study

Data Class

Conclusions

Sperduto et al,8
2013

Study description:

Phase 11l RCT comparing
Chemotherapy + WBRT vs
chemotherapy + WBRT + SRS
Patient population:

Pts with BM from NSCLC
Treatment regimen:

G1: WBRT + SRS

(n=44)

G2: WBRT+ SRS + temozolomide
(n=40)

G3: WBRT + SRS + erlotinib (n =
41)

Median survival:

G1: 13.4 months

G2: 6.3 months

G3: 6.1 months (p = NS)
Median progression-free
survival:

G1: 8.1 months

G2: 4.6 months

G3: 4.8 months
Deterioration rate of
performance status at 6 months:
G1: 53%

G2: 86%

G3: 86%

G1lvs G2 (p=.002)

G1vs G3 (p <.001)

Rate of death of neurologic
cause:

Gl: 17%

G2: 15%

G3:19% (p = NS)

Serious grade 3-5 toxicities:
Gl: 11%

G2: 41%

G3: 49% (p < .001)
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Author, Year Description of Study Data Class Conclusions
Kim et al,® 2010 | Study description: I Median survival:
Retrospective cohort study Overall
comparing Chemotherapy vs G1: 13.9 months
chemotherapy + WBRT vs G2: 17.7 months
chemotherapy + SRS G3: 22.4 months (p = .86)
Patient population: Adenocarcinoma
Pts with BM from NSCLC G1: 14.6 months
Treatment regimen: G2: 17.7 months
G1: Chemotherapy (n = 78) G3: 29.3 months
G2: WBRT+ chemotherapy (n = 27) Glvs G3 (p =.04)
G3: SRS + chemotherapy (n = 24) G2vsG3 (p=.01)
ORR
G1:53.7%
G2: 58.6%
G3:68.8% (p = .05)

BM, brain metastases; NSCLC, non-small cell lung carcinoma; NS, not significant; ORR,
objective response rate; RCT, randomized controlled trial; SRS, stereotactic radiosurgery;

WBRT, whole brain radiation therapy
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APPENDIX A

N
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9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Search 1: BNC_SRS

The Cochrane Databases of Systematic Reviews

MeSH descriptor [Brain Neoplasms] explode all trees

((brain or brainstem or intracranial or posterior fossa) and (cancer* or carcinoma* or tumor* or
tumour™* or neoplasm*))

MeSH descriptor [Neoplasm Metastasis] explode all trees
metastas™

(1or2)

(3or4)

(5 and 6)

MeSH descriptor [Drug Therapy] explode all trees

drug therap*

chemotherap*

antineoplastic

anticancer drug*

(8or9ori10orllori2)

MeSH descriptor [Radiosurgery] explode all trees
radiosurg*

stereotactic radiotherap*

stereotactic surger*

stereotaxic technique*

SRS

(14 or 15 or 16 or 17 or 18 or 19)

(7 and 13 and 20)

Publication Year from 2008 to 2015, in Cochrane Reviews (Reviews and Protocols),

Other Reviews, Trials, Methods Studies, Technology Assessments, Economic Evaluations and
Cochrane Groups

12.
13.

Results: 43

PubMed (MEDLINE)
exp Brain Neoplasms/
((brain or brainstem or intracranial or posterior fossa) and (cancer* or carcinoma* or tumor* or
tumour* or neoplasm*)).mp.
exp Neoplasm Metastasis/
metastas*.mp.

(1or2)

(3or4)

(5 and 6)

exp Drug Therapy/

drug therap*.mp.

. Chemotherap*.mp.
. antineoplastic.mp.

anticancer drug*.mp.
(8or9ori10orllori2)



14. exp Radiosurgery/

15. Radiosurg*.mp.

16. Stereotactic radiotherap*.mp.

17. stereotactic surger*.mp.

18. stereotaxic technique*.mp.

19. SRS.mp.

20. (14 or150r 16 or 17 or 18 or 19)

21. (7 and 13 and 20)

22. limit 21 to (english language and humans and yr="1990-2015")
23. limit 22 to (case reports or letter or “review”)
24. (22 not 23)

Results: 192
Search 2: BNC_WBRT

The Cochrane Databases of Systematic Reviews
1. MeSH descriptor [Brain Neoplasms] explode all trees
2. ((brain or brainstem or intracranial or posterior fossa) and (cancer* or carcinoma* or tumor* or
tumour™* or neoplasm*))
3. MeSH descriptor [Neoplasm Metastasis] explode all trees
4. metastas*
5 (lor2)
6. (3or4)
7. (5and 6)
8. MeSH descriptor [Drug Therapy] explode all trees
9. drug therap*
10. chemotherap*
11. antineoplastic
12. anticancer drug*
13. (Bor9or10or 11 or12)
14. MeSH descriptor [Radiotherapy] explode all trees
15. MeSH descriptor [Radiotherapy, Adjuvant] explode all trees
16. radiotherap*
17. radiat*
18. stereotactic radiotherap*
19. whole brain irradiation
20. whole brain radiotherap*
21. WBI
22. WBRT
23. whole brain radiation therap*
24. (14 or150r 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23)
25. (7 and 13 and 24)
Publication Year from 2008 to 2015, in Cochrane Reviews (Reviews and Protocols),
Other Reviews, Trials, Methods Studies, Technology Assessments, Economic Evaluations and
Cochrane Groups



N

N O~

N

No oak~kow

Results: 203

PubMed (MEDLINE)
exp Brain Neoplasms/
((brain or brainstem or intracranial or posterior fossa) and (cancer* or carcinoma* or tumor* or
tumour* or neoplasm*)).mp.
exp Neoplasm Metastasis/
metastas*.mp.

(or2)

(3or4)

(5and 6)

exp Drug Therapy/

drug therap*.mp.

. Chemotherap*.mp.
11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.

antineoplastic.mp.

anticancer drug*.mp.

(8or9ori10orllori2)

exp Radiotherapy/

exp Radiotherapy, Adjuvant/

radiotherap™*.mp.

radiat*.mp.

Stereotactic radiotherap*.mp.

Whole brain irradiation.mp.

Whole brain radiotherap*.mp.

WBI.mp.

WBRT.mp.

Whole brain radiation therap*.mp.

(14 or150r 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23)
(7 and 13 and 24)

limit 25 to (english language and humans and yr="2008-2015")
limit 26 to (case reports or letter or “review”)

(26 not 27)

Results: 483

Search 3: BNC

The Cochrane Databases of Systematic Reviews

MeSH descriptor [Brain Neoplasms] explode all trees

((brain or brainstem or intracranial or posterior fossa) and (cancer* or carcinoma* or tumor* or
tumour™* or neoplasm*))

MeSH descriptor [Neoplasm Metastasis] explode all trees

metastas™

(Qor2)

(3or4)

(5 and 6)
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8.
9.

10.
11.
12.
13.
14.

MeSH descriptor [Drug Therapy] explode all trees

drug therap*

chemotherap*

antineoplastic

anticancer drug*

(8or9ori10or1lori2)

(7 and 13)

Publication Year from 1990 to 2015, in Cochrane Reviews (Reviews and Protocols),

Other Reviews, Trials, Methods Studies, Technology Assessments, Economic Evaluations and
Cochrane Groups

Results: 572

PubMed (MEDLINE)
exp Brain Neoplasms/
((brain or brainstem or intracranial or posterior fossa) and (cancer* or carcinoma* or tumor* or
tumour* or neoplasm*)).mp.
exp Neoplasm Metastasis/
metastas*.mp.

(1or2)

(3or4)

(5 and 6)

exp Drug Therapy/

drug therap*.mp.

. Chemotherap*.mp.

. antineoplastic.mp.

. anticancer drug*.mp.

.(8or9or10or1lori2)

. (7 and 13)

. limit 14 to (english language and humans and yr="1990-2015")
. limit 15 to (case reports or letter or “review”)

. (15 not 16)

Results: 1959
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