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Abstract

Introduction

Brain metastases are a common problem in oncology patients, especially in
lung cancer. The usual treatment for cerebral oligometastases is whole brain
radiation therapy. Given the persistent poor prognosis of this disease, other
therapeutic alternatives such as stereotactic radiosurgery have been considered.
However, there is no clarity regarding the effectiveness of its addition.

Methods

We searched in Epistemonikos, the largest database of systematic reviews in
health, which is maintained by screening multiple information sources,
including MEDLINE, EMBASE, Cochrane, among others. We extracted data
from the systematic reviews, reanalyzed data of primary studies, conducted a
meta-analysis and generated a summary of findings table using the GRADE
approach.

Results and conclusions

We identified 17 systematic reviews including seven studies overall, of which
four were randomized trials. All trials assessed patients with brain
oligometastases, but none of them included exclusively lung cancer
population. We concluded that it is not possible to clearly establish whether
radiosurgery decreases neurological functionality, cognitive impairment,
mortality or serious adverse effects, as the certainty of the existing evidence has
been assessed as very low.

Brain oligometastases are a common problem in oncology patients. It is usually defined by a limited number of metastases (less than
five), placing it as an intermediate state between localized and metastatic cancer. This stage is associated with better prognosis, since it
is possible to administer local treatment in addition to the systemic treatment of the disease. Within the histological origins we can
find breast, kidney and colon cancer, among others, being the most frequent lung cancer.

The usual local treatment for cerebral oligometastases is the use of corticoids or whole brain radiotherapy and it is estimated that
survival could vary between two and six months [1]. Given the persistent poor prognosis of this disease, other therapeutic alternatives
such as stereotactic radiosurgery has been proposed, which allows the administration of higherdoses of radiation in a localized area
and may be more effective in the ablation of brain metastases. However, its indication is controversial, as it is not clear how effective
can be its addition to systemic treatment or whole brain radiotherapy.
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Key messages

e We are uncertain whether the addition of stereotactic radiosurgery to whole

brain radiotherapy reduces the worsening of neurological function, cognitive

impairment, mortality or serious adverse effects, as the certainty of the evidence
has been assessed as very low.
e  No studies were found that looked at quality of life.

About the body of evidence for this question

What is the evidence.
See evidence matrix in
Epistemonikos later

What types of patients
were included*

What types of
interventions were
included*

What types of
outcomes
were measured
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We identified 17 systematic reviews [2], [3], [4], [5], [6], [7], [8], [9],
[10], [11], [12], [23], [14], [15], [16], [17], [18], including seven
studies overall reported in eight references [19], [20], [21], [22],
[23], [24], [25], [26], of which four were randomized trials reported
in five references [19], [20], [21], [22], [26].

The table and summary are based on the randomized trials, as the
observational studies did not increase the level of certainty of the
evidence, nor added any additional relevant information.

All trials included patients with a diagnosis of cerebral
oligometastases, regardless of their primary histology.

Only two trials reported the number of patients with primary lung
cancer: in one trial it was 64% [19] and in another 44% [20].

Three trials included patients with one to three brain metastases
[19], [21], [22], and one trial with two to four brain metastases [20].

Three trials excluded patients with a functionality below 70 points
on the Karnofsky scale [19], [20], [21].

All trials evaluated the addition of stereotactic radiosurgery to
whole brain radiotherapy in comparison with whole brain
radiotherapy alone.

Regarding the doses used in the intervention, one trial reported that
stereotactic radiosurgery was administered with doses between 14
to 20 Gy (average 14.6 Gy) [21]; one applied 20 Gy [22], another a
16 Gy dose [20], and one trial did not report the dose administered
[19].

Only one trial specified the type of radiosurgery (Gamma knife) [22].

Regarding the comparison, three trials administered 30 Gy for the
whole brain radiotherapy in 10 sessions [20], [21], [22]. One trial
administered 37.5 Gy with a daily dose of 2.5 Gy [19].

The trials evaluated multiple outcomes, which were grouped by the
systematic reviews as follows:

e Mortality, assessed at 12 months follow-up.

Neurological functionality

e  Cognitive deterioration, assessed as improvement in the
mini-mental state examination (MMSE) score at six months
follow-up.

e  Serious (grade 3 and 4) adverse effects, assessed as late (after 90
days) or acute (less than 90 days)

Methods

We searched in Epistemonikos, the
largest  database  of  systematic
health,

maintained ]:_'_.' screening :11.1|]tip|1:

reviews  in which s

information  sources,  including
MEDLINE, EMBASE, Cochrane,
among  others, o identify

reviews and  their
included prim:n'}' studies,  We
extracted darta from che identified
reviews and reanalyzed daa from
primary studies included in those
reviews., With this informartion, we
generated a strucrured summary
denominated FRISBEE (Friendly
Summary of Body of Ewvidence
using  Epistemonikos) using a
pre-established  format,  which
includes key messages, a summary
of the body of evidence {presented
as  an  evidence martrix  in
Epistemionikos), meta-analysis of
the total of smudics when it is
possible, a summary of findings
table following the GRADE
approach and a table of other
considerations for
decision-making,
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The average follow-up of the trials was not reported. However,
outcomes had a follow-up with a range between 3 to 18 months
[19], [20], [21], [22].

* Information about primary studies is not extracted directly from primary studies but from identified systematic reviews, unless
otherwise stated.

Summary of findings

Information on the effects of stereotactic radiosurgery on brain oligometastases in lung cancer is based on four randomized trials
involving 596 patients [19], [20], [21].

Two trials evaluated mortality (358 patients) [19], [20]. One trial evaluated the outcome neurological functionality (42 patients)
[21]. One trial evaluated the outcomes cognitive deterioration (154 patients) [19] and acute and late serious adverse effects (326
patients) [19]. None of the systematic reviews reported the outcome quality of life.

The summary of findings is the following:

e  We are uncertain whether the addition of stereotactic radiosurgery reduces mortality as the certainty of the
evidence has been assessed as very low.

e  We are uncertain whether the addition of stereotactic radiosurgery reduces the deterioration of neurological
functionality as the certainty of the evidence has been assessed as very low.

e  We are uncertain whether the addition of stereotactic radiosurgery reduces cognitive deterioration as the
certainty of the evidence has been assessed as very low.

e  We are uncertain whether the addition of stereotactic radiosurgery reduces late serious adverse effects as the
certainty of the evidence has been assessed as very low.

e  We are uncertain whether the addition of stereotactic radiosurgery reduces acute serious adverse effects as the
certainty of the evidence has been assessed as very low.

e No studies were found that looked at quality of life.
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Radiosurgery for brain oligometastases in lung cancer

Patients Brain oligometastases in lung cancer
Intervention Addition of stereotactic radiosurgery to whole brain radiotherapy
Comparison Whole brain radiotherapy

Outcome

WITHOUT
radiosurgery

Absolute effect*

WITH
radiosurgery

Difference: patients per 1000

Relative effect
(95% CI)

Certainty of
evidence
(GRADE)

762 per 1000 762 per 1000
i HR 0.82 123

Mortality Difference: 70 less © GIS{a 1.02) 69\2 OICOJ "

(Margin of error: 155 less to 7 more) ’ ’ v
Deterioration of 48 per 1000 95 per 1000 o

. 2. 245,
neuro.loglc.al Difference: 47 more ( 01212 5 00(4) 1) 69‘2 Ol? .
functionality (Margin of error: 38 less to 924 more) ’ ' y
20 1000 2 1000

Improvement in 320 per >3 per RR 0.79 DOOO3
cognitive function Difference: 67 less (0.4821.31) Very low

(Margin of error: 166 less to 99 more)
Acute serious 18 per 1000 38 per 1000 RR 2.08 SO0
adverse effects ** Difference: 1 more (0.97 a Very low

(Margin of error: 0 less to 10 more) 12.34)
1 1 perl

Late serious 0 per 1000 per1000 HR 9.34 DOOOM?
adverse effects ** Difference: 20 more (0.51a Very low

(Margin of error: 8 less to 129 more) 172.01) Y
Quality of life The outcome quality of life was noF measured or reported by systematic

reviews.

Margin of error: 95% confidence interval (CI).
RR: Risk ratio.
MD: Mean difference.

HR: Hazard ratio.

GRADE: Evidence grades of the GRADE Working Group (see later).

*The risk WITHOUT radiosurgery is based on the risk in the control group of the trials. The risk WITH radiosurgery (and its margin of error) is calculated from
relative effect (and its margin of error).
** Acute or late serious (grade 3 and 4) adverse events were classified according to whether they occurred before or after 90 days of brain radiosurgery or radiotherapy.

! The certainty of evidence was downgraded one level for the serious risk of bias, due to the studies being unblinded.

* The certainty of evidence was downgraded one level due to indirect evidence, because the results come from trials that included multiple primary histologies, not only

lung cancer.

3 The certainty of evidence was downgraded one level for imprecision, since each end of the confidence interval leads to a different decision. In the case of the outcome
deterioration of neurological functionality it was decided to decrease an additional level, due to the fact that more imprecision was observed, and each end of the
confidence interval carries a very different decision.

Follow the link to access the interactive version of this table (Interactive Summary of Findings —iSoF)
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https://isof.epistemonikos.org/#/finding/5f3ea398e3089d04c5c04f6e

About the certainty of
the evidence GRADE)*

High: This research provides a very

good indication of the likely effect. The

likelihood that the effect will be

substantially differentt is low.

2250)

Moderate: This research pmt'idcs a

gclud indication of the |iLcl}' effect. The

likelihood that the effect will be

substantially differentt is moderare
T

w7

Low: This research ]_'rl:_‘ll'id{'\ s0Mme

indicarion of the likely effect. However,

the likelihood thar it will be

substantially differentt is high,

LS

Very low: This rescarch docs not

provide a reliable indication of the likely

ctfece. The likelihood that the effect will

be substantially differenct is very |1ig|1.

* This concept is also called "quality of
the evidence’ or ‘confidence in effect
estimates’,

1 Sul::atantiall}' different =a large

-.'nt11|;i.:|1 difference thae it J11i§.:|1t affect a
decision

Other considerations for decision-making
To whom this evidence does and does not apply

This evidence applies to patients with lung cancer and brain oligometastases (less than
five metastases), regardless of the histology of the cancer.

This evidence does not apply to patients with a performance score of less than 70 points
on the Karnofsky scale.

About the outcomes included in this summary

The outcomes included in the summary of findings table are those considered critical for
decision-making, according to the opinion of the authors of this summary, and in general
coincide with those reported by the systematic reviews identified.

The outcome “quality of life” is considered relevant for decision-making, however, this
was not measured by systematic reviews.

Balance between benefits and risks, and certainty of the evidence

The results of this summary indicate that the addition of radiosurgery may decrease the
risk of mortality, but this would be associated with greater adverse effects, impaired
neurological and cognitive function. However, for all outcomes, the certainty of the
evidence has been assessed as very low.

Considering the evidence, it is not possible to perform an adequate analysis of the balance
between benefits and harm, due to the existing uncertainty.

Resource considerations

The systematic reviews did not evaluate the economic impact of the intervention, but it is
considered that the addition of radiosurgery has higher associated costs compared to the
administration of whole brain radiotherapy alone.

Due to the very low certainty of the evidence, it is not possible to make an adequate
balance between costs and benefits.

‘What would patients and their doctors think about this intervention

Facing the available evidence, both patients and therapists should be against the addition of radiosurgery. However, some patients

may prefer its use, since it is a targeted, non-invasive procedure and the disease has an uncertain prognosis.

Because of this, it is important to inform patients about the limitations and conclusions of the existing evidence.

Differences between this summary and other sources

Our conclusions are consistent with those reported by the systematic reviews that included all identified trials [11], [13], since no
differences between the interventions are reported.

However, many of the reviews conclude that a specific subgroup of patients (single metastasis) [6], [7], [11], [13], [15], [18] would
benefit from the intervention as it would improve their survival and one review [18] concludes that the addition of radiosurgery
could be used as a salvage in patients with poor prognostic factors.

These differences might be explained due to the fact that this summary of evidence does not contemplate a specific analysis for
patients with single metastasis. In addition, only two reviews [11], [13] performed a GR ADE assessment of the evidence.

The Clinical practice guideline on the optimal radiotherapeutic management of brain metastases [27] concludes that radiosurgery
should be offered to patients with single brain metastases who are not candidates for surgery.
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Could this evidence change in the future?

It is very likely that the information provided in this summary will change in the future, because the certainty of the available

evidence is very low.

An ongoing systematic review [28] was identified in PROSPERO.

No ongoing trials were identified in the World Health Organization's International Clinical Trials Registry Platform.

How we conducted this summary

Using automated and collaborative means, we compiled all the relevant
evidence for the question of interest and we present it as a matrix of
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An evidence matrix is a table that compares systematic reviews that answer the same
question

Rows represent systematic reviews, and columns show primary studies.

The boxes in green corespond to studies included In the respective revisions.

The system automatically detects new systematic reviews including any of the primary
studies in the matrix, which will be added if they actually answer the same question

Follow the link to access the interactive version Addition of radiosurgery

hole brain radiother r

oligometastases.
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