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Investigation, management and follow-up of meningioma

Investigation, management and follow-up
of meningioma

This Evidence Report contains information on 4 reviews relating to the investigation,
management and follow-up of meningioma. The Evidence Report is split into 3 sections:

¢ investigation of suspected meningioma, which contains 1 review on imaging for suspected
meningioma; this review is the second part of a similar review detailed in Evidence Report
A on imaging for suspected glioma and meningioma, and therefore the results detailed are
only those related to meningioma

¢ management of confirmed meningioma following surgery or if surgery is not possible,
which contains 2 reviews; the first of these is on managing inoperable, incompletely
excised or recurrent meningioma and the second is on techniques for radiotherapy for
meningioma

o follow-up for meningioma which contains one review on follow-up for meningioma.

8
Brain tumours (primary) and brain metastases in adults: evidence reviews for the
investigation, manangement and follow-up of meningioma DRAFT January 2018
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1 Investigation of suspected meningioma

2 Imaging for suspected meningioma

Review question

What is the most effective imaging strategy in newly diagnosed glioma and meningioma?

meningioma; see Evidence Report A for details on the portion of the review relating to

3
4
5 (Note that this review considers only the portion of the review question relating to
(73 glioma)

8 Introduction

9 The purposes of imaging at tumour presentation are to:
10 ¢ identify the anatomical extent of tumour
11 ¢ identify tumour relationship to critical brain areas/structures
12 ¢ exclude non-tumour diagnoses
13 o predict tumour grade/biology/genetics
14 o predict likely future behaviour to stratify treatment
15 ¢ identify sites for biopsy.
16 This systematic review explores the evidence for imaging strategies for patients with

17 radiologically suspected glioma or meningioma. Under consideration are the imaging
18 techniques, or combination of techniques, that provide the information necessary to make an

19 initial diagnosis and plan appropriate treatment. Magnetic resonance imaging (MRI) is the
20 most commonly used imaging test after computerised tomography (CT). Standard structural
21 MRI can be performed in a number of different ways, including the use of a number of

22 advanced techniques.
23 PICO table

24 Table 1: Summary of the protocol (PICO table)

Adults with a radiologically (by CT scan or MRI scan) suspected
meningioma

Standard MRI alone:

o standard structural MRI (core protocol) +/- contrast (T1 pre and
post contrast and T2)

Plus one of the following advanced tests:
e advanced MRI:
o MR Spectroscopy (chemical shift imaging)
o diffusion imaging (DWI/DTI) tensor imaging (DTI)

o perfusion imaging (DSC, DCE, ASL will not be looked at
separately)

o structural imaging
e PET-CT (including FDG: FET, MET, Choline-PET)
e PET-MRI (including FDG: FET, MET, Choline-PET)

Pathology (histology and, where appropriate molecular testing) or
clinical /radiological follow-up if there is no biopsy

Critical:

9
Brain tumours (primary) and brain metastases in adults: evidence reviews for the
investigation, manangement and follow-up of meningioma DRAFT January 2018
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¢ health-related quality of life (especially anxiety)
¢ diagnostic accuracy, including:

o sensitivity

o specificity

o likelihood ratios
For detecting:

o meningioma
ASL arterial spin labelling;, CT computer tomography; DCE dynamic contrast-enhancement; DSC dynamic
susceptibility contrast; DTI diffusion tensor imaging; DWI diffusion weighted imaging; FDG 2-deoxy-2-(18)fluoro-
D-glucose; FET (18)F-fluoro-ethyl-I-tyrosine; MET (11)C-methionine; MRI magnetic resonance imaging; PET-CT
positron emission tomography - computed tomography, PET-MRI positron emission tomography - magnetic
resonance imaging..

For further details see the full review protocol in Appendix A.

Clinical evidence

The clinical evidence search identified no studies that met the inclusion criteria for the
second part of this review (on meningioma).

For details on clinical evidence which met the inclusion criteria of the first part of this review
(on glioma) see Evidence Report A.

Excluded studies

Full-text studies not included in this review with reasons for their exclusions are provided in
Appendix K.

Economic evidence

The economic evidence search identified no studies that met the inclusion criteria for this
review.

Resource Impact

No unit costs were presented to the committee as these were not prioritised for decision
making purposes.

Evidence statements

No evidence was identified.

Recommendations

B1. Offer standard structural MRI (defined as T2 weighted, FLAIR, DWI series and T1 pre-
and post-contrast volume) as the initial diagnostic test for suspected meningioma, unless
MRI is contraindicated.

B2. Consider CT imaging for meningioma (if not already performed) to assess bone
involvement.

Research recommendations

No research recommendations were made on this topic.

10
Brain tumours (primary) and brain metastases in adults: evidence reviews for the
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1 Rationale and impact

2 Why the committee made the recommendations

3
4
5
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There was evidence that MRI could be useful in distinguishing high-grade from low-grade
glioma, and the committee believed that it was appropriate to extrapolate from this evidence
to meningioma. Based on their experience, the committee recommended CT scans to
assess bone involvement.

Impact of the recommendations on practice

Currently, various imaging strategies are used between centres and depending on
circumstances. These recommendations aim to reduce variation in practice, which may
cause some centres to change their imaging protocols.

Patients are often imaged at different sites and on different MR equipment during their
diagnosis and treatment. The recommendations will improve the consistency of imaging
practices between centres. This will mean more accurate comparison of imaging
appearances across time is possible, leading to more accurate disease assessment and
treatment response. This will also help to select the most appropriate further management,
and allow more accurate assessment of MR appearances between patient groups for future
clinical research.

The committee’s discussion of the evidence

Interpreting the evidence

The outcomes that matter most

Diagnostic test accuracy outcomes, as reflected by the sensitivity and specificity of the
diagnostic test, were considered critical for decision-making in this review. Sensitivity was
used to evaluate imprecision, as an early accurate identification of meningioma confers
benefits and reduces the harmful consequences of a misdiagnosis. Likelihood ratios were
also considered to be critical diagnostic outcomes because they provide information about a
test’s usefulness in assisting the healthcare professional to make a diagnosis. Quality of life
(especially anxiety) was also considered critical for decision-making because waiting for
additional imaging tests may delay a diagnosis.

The quality of the evidence

The clinical evidence search identified no studies that met the inclusion criteria for this
review.

Although no evidence was identified, the committee believed that they could use the
evidence from the parallel review on imaging for glioma to inform their recommendations on
this topic, as meningioma and glioma share some characteristics which make MRI scans
appropriate for both.

For details on the evidence relating to glioma upon which the committee based some of their
recommendations, see Evidence Report A.

The committee chose not to make a research recommendation as they believed standard
practice in this area was clinically sufficient to inform the next stage of treatment of the
meningioma.

11
Brain tumours (primary) and brain metastases in adults: evidence reviews for the
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1 Benefits and harms

45

46
47

Low to very low quality evidence from retrospective cohort studies relating to glioma show
that standard structural MRI has excellent sensitivity and specificity at discriminating tumour
from non-tumour. In the case of the papers related to glioma, the evidence was complex and
demonstrated that optimal tumour characterisation depended on the exact parameters set on
the MRI machine. The committee determined that these parameters should be left to the
discretion of the operator, as it was not clear from the evidence whether the protocol used in
the study would apply to all types of tumours across all types of machine, however the
committee were satisfied that even without the careful optimisation done in these papers that
MRI would have value at identifying clinically important features of the glioma. Based on their
clinical experience, the committee therefore recommended MRI for use in meningioma, since
techniques which can discriminate glioma from non-glioma should be able to discriminate
meningioma from non-meningioma. Failing to offer MRI in this case would likely be harmful
for patients, as it would make it difficult to plan subsequent treatment for surgeons and
oncologists.

Following a consistent imaging protocol can reduce delays by reducing the need for repeat
imaging. However this could not be demonstrated from published evidence (which should
follow a consistent protocol by definition). To avoid ambiguity the committee recommended
an imaging protocol they believed was the minimum standard for imaging acquisition.

In the experience of the committee, bone involvement by meningioma is common, and it can
be difficult to accurately assess meningioma with bone involvement on MRI. The committee
recommended using a CT scan to look for bone involvement in meningioma where this is
suspected (particularly if the meningioma is near the base of the skull). This was based on
their clinical experience that CT scans can be more accurate than MRI in these cases.

The imaging strategies outlined in this systematic review aimed to distinguish tumour from
non-tumour. In any given diagnostic test, there is normally a trade-off between identifying all
meningioma (sensitivity) and not identifying as meningioma too many cases of non-
meningioma (specificity). For the purposes of this review, the committee prioritised test
sensitivity, as they wanted to identify as many true cases of meningioma as possible.

The potential benefits associated with the recommendations made by the committee are that
improved characterisation of meningiomas leads to different management strategies (for
example, beginning treatment more quickly, and with different therapies). Other benefits
include a better use of the resources available such as support groups or strategies to help
cope with the symptoms. The committee believe a third benefit may be to empower the
person with a meningioma, allowing them to participate in long-term planning and to help
develop realistic expectations, which can reduce stress.

The potential harms associated with inaccurate diagnosis are: inappropriate interventions,
such as a meningioma being treated more aggressively than necessary; or delay in
treatment if a meningioma is not recognised. The concomitant morbidity and mortality may
increase in both cases. These risks may occur through both the underuse and overuse of
diagnostic imaging tests, and so represent a potential harm of the recommendations.

Overall, the committee believed that the balance of benefits and harms very much favours
imaging in the case of meningioma, as the risks of misdiagnosis are low and the potential
benefits of imaging are very high.

Cost effectiveness and resource use

A literature review of published cost effectiveness analyses did not identify any relevant
studies for this topic.

12
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1 There is currently variation in practice between radiologists, with different imaging protocols
2 being used by different centres in different circumstances. For centres currently undertaking
3 a reduced MR protocol when compared with the committee-recommended core sequences,
4 there may be an increase in resource use through increased MR machine time, radiographer
5 and radiologist time. However, these increases in resource use will be at least partially
6 recouped through a clearer patient pathway reducing the need for repeat MR imaging, for
7 example when initial imaging is not compatible with neuronavigational equipment. Reduction
8 in resource use will also be made through a reduction in misdiagnoses (leading to reimaging,
9 inappropriate treatment and greater costs of treating adverse events) given the high
10 sensitivity and specificity of standard structural MRI.
11 The committee considered that recommendations around CT scans would only lead to small
12 impact on resource use. This is already the standard of care for potential bone involvement
13 and variation in practice is much smaller than for the other recommendations on this topic.
14 The committee believed that the recommendations around advanced imaging techniques,
15 including MR perfusion and MR spectroscopy, may lead to minor, but not major, increases in
16 resource use. There would be a large resource impact if hospitals without this technology
17 were expected to provide it, but it is more likely that patients will be referred to appropriate
18 specialist centres, where these techniques are usually available, and performed according to
19 local expertise and experience. As the majority of these patients are already referred to
20 specialist centres it was thought that any increase in referral would be minimal.
21 While it was unclear what the overall impact on resource use would be, more diagnostically
22 accurate imaging protocols would lead to increases in both life expectancy and quality of life
23 in this patient group. Missed diagnoses can lead to potential harmful effects on both length
24 and quality of life and suboptimal of resources through inappropriate and potentially harmful
25 interventions. Even if there were increases in resource use with these recommendations they
26 would not be large. While no published cost effectiveness evidence was identified or
27 bespoke economic modelling performed the committee believed that any calculated cost per
28 additional QALY would be significantly below the £20,000 for which NICE conventionally
29 recommends interventions.

30 Other factors the committee took into account

31 The committee was aware that imaging provision was variable at the moment. The
32 recommendations should improve consistency in both specialist and non-specialist centres
33 (for example district general hospitals).

13
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Management of confirmed meningioma
following surgery or if surgery is not
possible

Managing inoperable, incompletely excised or recurrent

meningioma

Review question

Which adults with inoperable or incompletely excised or recurrent meningioma should be
offered radiotherapy?

Introduction

For most people, complete surgical resection (Simpson grade 1 or 2 resection) of a
meningioma is considered optimal treatment. However for many people their tumour is
inoperable due to location (an attempt at resection would result in significant neurological
deficit) or in such a position that resection would be incomplete to avoid neurological
sequelae. For these people the optimal timing of radiotherapy is unclear. In addition it is
unclear if patients who have residual disease after surgical resection should have immediate
adjuvant radiotherapy or wait until progressive growth occurs.

If radiotherapy is thought appropriate, there is significant complexity to the choice of
radiotherapy technique. This is due to the clinical complexity of selecting the schedule of
radiation which has the best chance of controlling tumorous tissue while minimising dose to
the normal brain, and also complex because of factors to do with the person with the tumour,
such as their willingness to travel to receive treatment using a different kind of radiotherapy.

PICO table

Table 2: Summary of the protocol (PICO table)

People with inoperable, incompletely excised meningioma or
recurrent meningioma (subgrouped by clinical and disease
characteristics).

Sub-group:
e inoperable versus incompletely excised
e tumour grade | versus Il versus llI
¢ anatomical tumour location:
o optic nerve
o cavernous sinus
o convexity and falx
¢ No radiotherapy/observation
o Radiotherapy
e Observation followed by radiotherapy
Each other
Critical:
e overall survival.
e progression-free survival
¢ cognitive function

15
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¢ neurological function:
o cranial neuropathy (e.g. optic neuropathy)
Important:
¢ treatment-related morbidity:
o radionecrosis
o oedema
o stroke
o second malignancy
o pituitary dysfunction
o epilepsy/seizures
¢ health-related quality of life
Of limited importance:
¢ steroid use

1 For further details see the full review protocol in Appendix A.
2 Clinical evidence

Included studies

3

4 Twelve comparative observational studies were included in this review, 7 of which were

5 conducted in the USA (Bagshaw, 2017; Hardesty, 2013; Lee 2013; McCarthy 1998; Peele
6 1996; Sun, 2013; Yoon 2015), 2 in Korea (Han, 2016; Park, 2013) and 1 in each of Sweden
7 (Frostell, 2016), Canada (Alghamdi, 2017) and Taiwan (Wang, 2015).

8

The studies examined recurrence, survival and adverse events associated with subtotal
9 resection with or without adjuvant radiotherapy for the following populations:
10 o patients with World Health Organization (WHO) grade I-lll meningioma (Frostell, 2016)

11 e patients with atypical meningioma (Alghamdi, 2017; Bagshaw, 2017; Hardestry, 2013;
12 Lee, 2013; McCarthy, 1998; Park, 2013; Sun 2013)

13 e patients with WHO grade Il atypical meningioma located in the skull base (Wang, 2015)
14 e patients with recurrent atypical meningioma (Bagshaw, 2017)

15 ¢ patients with benign meningioma (McCarthy, 1998)

16 e patients with malignant meningioma (McCarthy, 1998)

17 e patients with primary sphenoid wing meningioma (Peele 1996)

18 e patients with recurrent sphenoid wing meningioma (Peele, 1996)

19 e patients with grade Il meningioma (not otherwise specified; Yoon, 2015)

20 e patients with intracranial meningioma involving the major venous sinus (Han, 2016).

21 A summary of these studies is provided in Table 3, and the results along with the quality of
22 the evidence for each outcome are listed in Table 4 to Table 13 below.

23 For further details, see also the study selection flow chart in Appendix C, the evidence tables
24 for the individual studies in Supplementary Material D and the full GRADE tables in Appendix
25 F.

26 Excluded studies

27 Full-text studies not included in this review with reasons for their exclusions are provided in
28 Appendix K.

16
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1 Summary of clinical studies included in the evidence review

2 Table 3 provides a summary of the included studies.

3 Table 3: Summary of included studies

Study

Alghamd
i, 2017

Bagsha
w, 2017

Frostell,
2016

Han,
2016

Hardesty
2013

Meningioma

Atypical
meningioma

Atypical
meningioma

Cerebral
meningioma
located in
proximity to a
venous
structure
(parasagittal,
transverse,
and sigmoid
sinus)

Intracranial
meningioma
involving the
major venous
sinus

Atypical
meningiomas

Intervention
group 1

Subtotal
resection, no
adjuvant
radiotherapy
(N =30)

Initial
treatment
Subtotal
resection, no
adjuvant
radiotherapy
(N=09)

Treatment at

Intervention group 2

Subtotal resection +
adjuvant radiotherapy (N
= 6)

Initial treatment

Subtotal resection +
adjuvant radiotherapy (N
= 2)

Treatment at

recurrence:

recurrence:

Surgery alone
(N=10)

Near total
resection
(NOS), no
adjuvant
stereotactic
radiosurgery
(N =19);
WHO grade
/I (N =
12/5/2)

Subtotal
resection, no
adjuvant
radiotherapy
(N=T7)

Subtotal
resection
(Simpson
grade > Il), no
adjuvant
radiotherapy

(N = 54)

Radiotherapy alone (N =
12)

Near total resection +
adjuvant stereotactic
radiosurgery

(N=21);

WHO grade 1/2/3 (N =
19/5/5)

SRS using stereotactic
Leksell frame, MRI, and
GammakKanife Perfexion
(Gy median, (range)):
Min dose: 15 (10-15);
max dose: 31 (22-38);
prescription dose: 15 (0-
16); tumour volume:
1.07 (0-6) cm?®

Subtotal resection +
adjuvant radiotherapy (N
= 7)

Subtotal resection with
post-operative SRS

(N = 22)

RT: Median (range)
radiation dose = 14 (11—
16) Gy to the 50%

17

Outcomes

- Recurrence
rate

- Recurrence
rate/local
failure rate

- Survival

- Overall
survival

- Progression-
free survival

- Retreatment
rate

- Time to
retreatment

- Oedema rate
- Necrosis rate

- Recurrence
rate

- Progression-
free survival

- Radiotherapy
adverse
events

Comments

Serious risk
of bias:
uncontrolled
confounders
; small
sample

Serious risk
of bias:

uncontrolled
confounders
; small
sample

Moderate
risk of bias:
- small
sample/low
event rates
relative to
the number
of
covariates

- OS result
not adjusted

Serious risk
of bias:

uncontrolled
confounders
; small
sample
Serious risk
of bias:
uncontrolled
confounders
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Study

Lee,
2013

Mc-
Carthy
1998

Park,
2013

Meningioma

Grade Il
atypical
meningiomas

Benign,
atypical, or
malignant
(NOS)

WHO grade
Il atypical
meningioma

Intervention
group 1

Subtotal
resection
(Simpson
grade V), no
RT

(N=9)

14 of the 19
STR patients
had also
received pre-
operative RT.

Benign
meningioma:
Subtotal
resection, no

RT (N = 4577).

Atypical
meningioma:
Subtotal
resection, no
RT (N = 86).

Malignant
meningioma:
Subtotal
resection, no
RT: (N = 279).
Subtotal
resection, no
RT (N = 18).

Intervention group 2

isodose line for Gamma
Knife-treated patients
with the dose for
CyberKnife-treated
patients ranging from
14-16 Gy in 1 fraction,
to 21-27 Gy in 3
fractions, to 25 Gy in 5
fractions.

Subtotal resection with
post-operative IMRT

(N = 20)

RT: Median (range)
radiation dose = 54 (54—
59) Gy in standard
fractionation of 1.8—-2 Gy
per day

Subtotal resection with
post-operative RT:

(N = 14).

RT: Fractionated
stereotactic radiotherapy
by linear accelerator
(median dose 59.4 Gy,
range 50.4-60.0 Gy)
delivered to the tumour
bed in 1.8- to 2.0-Gy
fractions.

Benign meningioma:
Subtotal resection + RT
(N =238)

Atypical meningioma:

Subtotal resection with
RT (N = 20)

Malignant meningioma:

Subtotal resection with
RT (N = 169)

RT defined as any form
NOS.

Subtotal resection with
RT (N =10)

RT: Median (range)
dose = 61.2 (40-61.2)
Gy) over

7 weeks with photon.

18

Outcomes

- Recurrence
rate

- Recurrence-
free survival

- Overall
survival

- Progression-
free survival

Complications

Comments

Serious risk
of bias:

uncontrolled
confounders

Serious risk
of bias:

uncontrolled
confounders

All aspects
of RT given
is unclear

Serious risk
of bias:

uncontrolled
confounders
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Study

Peele,
1996

Sun
2013

Wang,
2015

Yoon,
2015

Meningioma

Sphenoid
wing
meningiomas

Atypical
meningioma

Atypical
meningioma,
with tumours
located in the
skull base
area.

Grade |l
meningioma

Intervention
group 1

Subtotal
resection, no
RT:

Primary
tumour (N =
38)
Recurrent

tumour (N = 6)

Subtotal
resection, no
RT (N = 27)

Subtotal
resection, no
RT (N =5)

Subtotal
resection, no
RT (N = 30)

Intervention group 2

Conventional RT until
2002 and three-
dimensional conformal
RT thereafter.

Subtotal resection + RT:
Primary tumour (N = 31)
Recurrent tumour (N =
11)

RT: Mean dose = 180
cGy per fraction (range,
150-200 cGy) to a total
dose of 4500 cGy
(range, 4350-4850 cGy)
with 6-MV photon
beams, 5 days a week,
1 fraction per day.

Subtotal resection +
SRS (N=7)

RT: Median dose of 18
Gy (range, 14-18 Gy)
- Subtotal resection with

Subtotal resection +
EBRT: (N = 25)

RT: Median dose of 54
Gy (range, 52-60 Gy)
delivered in 1.8-to 2.0-
Gy fractions

Subtotal resection + RT
(N=9)

RT: Total radiation dose
= 54-60 Gy, delivered in
27-30 fractions.

Subtotal resection + RT
(N=12).

RT: Mean adjuvant
EBRT dose = 57 Gy,
mean adjuvant SRS
dose = 14 Gy.

19

Outcomes

- Recurrence
- Operative
complications

- RT adverse
events

- Local control
- Progression-
free survival

- Overall
survival

- RT adverse
events

- Recurrence
rate

- Operative
complications
- RT adverse
events

- Recurrence
rate

- Progression-
free survival

- Overall
survival

Comments

Serious risk
of bias:

uncontrolled
confounders

Patients
treated
1981-1994,
unclear how
many
treated
1981-85,
that is,
outside of
our
inclusion
criterion of
1985
onwards

Serious risk
of bias:

uncontrolled
confounders

Serious risk
of bias:
uncontrolled
confounders
- small
sample
Serious risk
of bias:

Uncontrolle
d
confounders

cGy centi-Gray (unit of radiation); EBRT external beam radiotherapy; Gy Gray (unit of radiation); IMRT intensity
modulated radiotherapy; MRI magnetic resonance imaging; MV mega volt; NOS not otherwise specified; OS
overall survival; RT radiotherapy; SRS stereotactic radiosurgery; STR subtotal resection; WHO World Health
Organization.
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See Supplementary Material D for full evidence tables.

Quality assessment of clinical studies included in the evidence review

The clinical evidence profiles for this review question are presented in Table 4 to Table 13.

Table 4: Summary clinical evidence profile for radiotherapy compared to observation
for patients with incompletely resected WHO grade I-lll meningioma

Observation Radiotherapy
Progression- Not estimable Not 40 POOO
free survival Not estimable estimable, (1 study) very low?:2
Follow-up: 4.7- but not
5.3 years significant
211 per 1000 0 per 1000 Not 40 DOOO
(not estimable) estimable, (1 study) very low'3
Overall survival b.Ut i
Follow-up: 4.7- significant
5.3 years !y longer
y in the
radiothera
py group
Necrosis and None None experienced Not 40 (CISISIS)
oedema experienced the  the outcomes estimable (1 study) very low’
Follow-up: 4.7- outcomes
5.3 years

ClI Confidence interval.

" Low event rate

2Event rates not clearly reported in study, so not included here
3 Uncontrolled confounders/Unadjusted analyses

Table 5: Summary clinical evidence profile for radiotherapy compared to observation
for patients with incompletely resected benigh meningioma

Observation Radiotherapy
Overall survival Not estimable Not estimable Not 4815 POOO
Follow-up: estimable, (1 study) very
Median 10 but not low"23
months significant

CI Confidence interval.

" Uncontrolled confounders/Unadjusted analyses

2 Radiotherapy was classified into yes/no depending on whether the patient had received any radiotherapy. No
further details reported.

3 Not enough information reported to estimate the absolute or relative effects.

20
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Table 6: Summary clinical evidence profile for radiotherapy compared to observation

Observatlon
Not estimable

Overall survival
Follow-up:
Median 10
months

CI Confidence interval.

Radlothera

Not estimable

" Uncontrolled confounders/Unadjusted analyses
2 Radiotherapy was classified into yes/no depending on whether the patient had received any radiotherapy. No

further details reported.

for patients with mcompletely resected malignant meningioma

Not
estimable,
but
significant
ly shorter
in the
radiothera
py group
compared
to
observati
on

3 Not enough information reported to estimate the absolute or relative effects.

448
(1 study)

S SISIS)

very

low"23

Table 7: Summary clinical evidence profile for radiotherapy compared to observation

Observation
Not estimable

Overall survival

Follow-up: 12-
67 months
Not estimable
Recurrence
Follow-up: 26-
48.7 months
Study 1:

Recurrence/pr 210/3
ogression-free (20%)
survival

) Study 2-4:
Follow-up: 23- Not reported
67 months

Radiotherapy
Not estimable

Not estimable

Study 1:
13/14
(92.9%)

Study 2-4:
Not reported

21

for patients with incompletely resected Il atypical meningioma

RR 1.28
(0.65 to
2.53),
0.57 (0.36
to 0.88)
and 1.23
(1.02 to
1.48)"

RR 0.53
(0.16 to
1.69),
0.66 (0.31
to 1.4)
and 0.11
(0.02 to
0.51)°

3 of the 4
studies
found that
recurrenc
elprogres
sion-free
survival
was

176
(3 studies)

66
(3 studies)

202
(4 studies)

S SISIS)

very
low?:2:3.4

S SISIS)

very
low2:45

S SISIS)

very low?#
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longer in
the
radiothera

py group

(p<

0.01))

whereas

the 4th

study

found no

difference

between

radiothera

py and

observati

on.
Study 1: No severe acute side effects Not 185 POOO
observed. Transient mild side effects, estimable (3 studies) very low24
such as fatigue, headache, intermittent
nausea, dizziness and skin irritation at
portals observed in most patients.

Treatment- Cognitive disturbance and motor
related neuropathy were the most common late
morbidity side effects. Others including memory
Follow-up: 23-  disturbance, speech impairment,

67 months encephalopathy, seizures, and

haemorrhage also observed.
Study 2: No RT-related adverse events
observed
Study 3: 1 RT-related adverse event
observed
CI Confidence interval; RT radiotherapy; RR risk ratio.
' 2 = 88%, indicating very serious heterogeneity. Therefore the risk ratios were not combined.
2 Uncontrolled confounders/unadjusted analyses
3 Radiotherapy was classified into yes/no depending on whether the patient had received any radiotherapy. No
further details reported.
4 Low event rate
512 = 60%, indicating substantial heterogeneity, which in combination with the fact that these were small
observational studies with a number of limitations meant that the risk ratios were not combined.

Table 8: Summary clinical evidence profile for radiotherapy compared to observation
for patients with incompletely resected WHO grade Il meningioma (not
otherwise specified)

Observation Radiotherapy
Recurrence 267 per 1000 251 per 1000 Non- 42 POOO
Follow-up: (80 to 787) significant (1 study) very low?2
Median 32 (p=0.99)
months
Progression- Mean = 47 Mean = 59 months Non- 42 DOOO
free survival months significant (1 study) very low"2
Follow-up: (p=0.4)

22
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Median 32

months

Overall survival 833 per 1000 833 per 1000 Non- 42 POOO
Follow-up: (617 to 1000) significant (1 study) very low?2
Median 32 (p =0.98)

months

ClI confidence interval; NR not reported.
" Uncontrolled confounders/unadjusted analyses
2 Low event rate

Table 9: Summary clinical evidence profile for radiotherapy compared to observation
for patients with incompletely resected WHO grade Il atypical meningioma
Iocated in the skull base

Observation Radiotherapy
Recurrence 5/5 NR/9 Non- 14 POOO
Follow-up: significant (1 study) very low'2
Mean 57.4
months
sl 1 complication observed after subtotal resection 14 SISISIS)
related (facial palsy; tumour location petroclivus). (1 study) very low'2
morbidity
Follow-up: “Following radiotherapy, self-limiting symptoms like
Mean 57.4 dizziness, headache, and skin irritation were
TR observed, but there were no severe acute side

effects.”

ClI confidence interval; NR not reported.
" Uncontrolled confounders/unadjusted analyses
2 L ow event rate

Table 10: Summary clinical evidence profile for radiotherapy compared to observation
for patients with incompletely resected primary sphenoid wing meningioma

Observation Radiotherapy
421 per 1000 0 per 1900 Observati 69 POOO
Recurrence (not estimable) on > (1 study) very
Follow-up: 3.5- Radio- low? 22
p- 3. therapy
4.3 years
(p<
0.00005)
-Operative complications: Third cranial nerve Not 86 POOO
Treatment- palsy (N = 4), fifth cranial nerve dysfunction (N = .
related 1), ptosis (N = 1), central retinal artery occlusion estimable (1 StUdy) very
morbidit (N = 1), cerebrospinal fluid leak (N = 1), and low!234
y pulmonary embolism (N = 1).
Follow-up: 3.5-  -serious morbidity (N = 0) or mortality (N = 0)
4.3 years -Anterior ischemic optic neuropathy (N = 3),
central retinal vein occlusion (N = 1). “All events
23
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occurred at least 2 years postoperatively but
ipsilateral to the previous frontotemporal
craniotomy.”
-Radiation therapy (temporary) adverse events:
Mild skin erythema and lateral brow alopecia, but
no retinal or optic nerve complications, except
possibly N = 1.
ClI confidence interval.
" Uncontrolled confounders/unadjusted analyses
2 patients treated 1981-1994, unclear how many treated 1981-1985, that is, outside of our inclusion criterion of
1985 onwards.
3 Low event rate
4 These data are not split by primary/recurrent group, but collapsed across them.

Table 11: Summary clinical evidence profile for radiotherapy compared to observation
for patients with incompletely resected meningioma involving the major
venous sinus

Observation Radiotherapy
Recurrence 429 per 1000 60 per 1000 RR 0.14 14 DOOO
Follow-up: (4 to 1000) (0.01to (1 study) very low?2
median 26 2.34)

months

ClI confidence interval; RR risk ratio.
" Uncontrolled confounders/unadjusted analyses
2 L ow event rate

Table 12: Summary clinical evidence profile for radiotherapy compared to surgery for
patients with recurrent atypical meningioma

Surgery Radiotherapy
Recurrence 900 per 1000 747 per 1000 RR 0.83 22 DOOO
Follow-up: (513 to 1000) (0.57 to (1 study) very low?2
median 26 1.23)

months

Cl confidence interval; RR risk ratio.
" Uncontrolled confounders/unadjusted analyses
2 [ ow event rate

Table 13: Summary clinical evidence profile for radiotherapy compared to observation
for patients with incompletely resected recurrent sphenoid wing meningioma

Observation Radiotherapy

24
Brain tumours (primary) and brain metastases in adults: evidence reviews for the
investigation, manangement and follow-up of meningioma DRAFT January 2018



DRAFT FOR CONSULTATION
Management of confirmed meningioma following surgery or if surgery is not possible

lllustrative comparative risks (95% Quality of
Cl) Relative No of the
Corresponding effect Participants evidence
Outcomes Assumed risk risk (95% Cl)  (studies) (GRADE)
833 per 1000 0 per 1000 Observati 17 POOO
Recurrence (not estimable) on> (1 study) very
] Radio- low!:2:3
Follow-up: 3.5-
therapy
4.3 years
(p<
0.0012)
1 ClI: confidence interval.
2 " Uncontrolled confounders/unadjusted analyses
3 2 Patients treated 1981-1994, unclear how many treated 1981-1985, that is, outside of our inclusion criterion of
4 1985 onwards.
5 3 Low event rate
6 See Appendix F for full GRADE tables.
7 Economic evidence

The economic evidence search identified no studies that met the inclusion criteria for this
review.

©

10 Resource Impact

11 No unit costs were presented to the committee as these were not prioritised for decision
12 making purposes.
13

14 Evidence statements

15 Patients with incompletely resected WHO grade I-lll meningioma
16 ¢ One observational study (n=40) provided very low quality evidence that showed

17 significantly longer overall survival in patients treated with radiotherapy, but no difference
18 in progression-free survival or rates of necrosis and oedema between radiotherapy and
19 observation.

20 Patients with incompletely resected benign meningioma

21 ¢ One observational study (n=4815) provided very low quality evidence that showed no
22 difference in overall survival between radiotherapy and observation.

23 Patients with incompletely resected malignant meningioma

24 ¢ One observational study (n=448) provided very low quality evidence that showed shorter
25 overall survival in patients treated with radiotherapy compared to observation.

26 Patients with incompletely resected WHO grade Il atypical meningioma
27 e Three observational studies (n=176) provided very low quality evidence that showed that

28 overall survival was either longer, shorter or similar in patients treated with radiotherapy

29 compared to observation (RR1 = 1.28; 95% Cl 0.65-2.53, RR2 = 0.57; 95% CI 0.36-0.88, and

30 RR3 = 1.23; 95% CI 1.02-1.48; 1> = 88%).Three observational studies (n=66) provided very

31 low quality evidence that showed that the recurrence rate was either lower or similar in

32 patients treated with radiotherapy compared to observation (RR1 = 0.53; 95% ClI 0.16-1.69,

33 RR2 = 0.66; 95% Cl 0.31-1.4, and RR3 = 0.11; 95% CI 0.02-0.51; 1> = 60%). Three

34 observational studies (n=106) provided very low quality evidence that showed significantly

35 longer recurrence/progression-free survival in patients treated with SRT+RT compared to

36 STR alone, while a fourth study (n=96), also providing very low quality evidence, found no
25
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significant difference in progression-free survival between patients treated with SRT+RT
compared to STR alone. Three observational studies (n=183) provided very low quality
evidence that showed that only 1 severe adverse event was observed in the STR+RT
group after treatment with intensity-modulated radiotherapy.

Patients with incompletely resected WHO grade Il meningioma (not otherwise specified)

¢ One observational study (n=42) provided very low quality evidence that showed no
differences in recurrence rate, progression-free survival or overall survival between
radiotherapy and observation.

Patients with incompletely resected WHO grade Il atypical meningioma located in the
skull base

¢ One observational study (n=14) provided very low quality evidence that showed no
differences in recurrence rate between radiotherapy and observation.

Patients with incompletely resected primary sphenoid wing meningioma

¢ One observational study (n=69) provided very low quality evidence that showed that the
recurrence rate was significantly lower after treatment with radiotherapy compared to
observation, but no serious treatment-related morbidity or mortality.

Patients with incompletely resected meningioma involving the major venous sinus

¢ One observational study (n=14) provided very low quality evidence that showed that the
recurrence rates did not differ between treatment with radiotherapy compared to
observation (RR = 0.14; 95% CI1 0.01-2.34).

Patients with recurrent atypical meningioma
¢ One observational study (n=22) provided very low quality evidence that showed that the
recurrence rates did not differ between treatment with radiotherapy compared to surgery
(RR =0.83; 95% CI 0.57-1.23).
Patients with incompletely resected recurrent sphenoid wing meningioma

¢ One observational study (n=17) provided very low quality evidence that showed that the
recurrence rate was significantly lower after treatment with radiotherapy compared to
observation, but no serious treatment-related morbidity or mortality.

Recommendations

See the recommendations in the techniques for radiotherapy for meningioma section.

Research recommendations

See the research recommendations in the techniques for radiotherapy for meningioma
section.

Rationale and impact

See the rationale and impact in the techniques for radiotherapy for meningioma section.

The committee’s discussion of the evidence

See the committee’s discussion of the evidence in the techniques for radiotherapy for
meningioma section.
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1 References

2 See the references in the techniques for radiotherapy for meningioma section.
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1 Techniques for radiotherapy for meningioma

2 Review question

3

4
5
6
7
8
9

10

11

12

13

14

15

16

17

18

19
20

21

Which technique should be used for adults with meningioma who require radiotherapy?

Introduction

Though many meningiomas can be treated successfully with surgery, others require
radiotherapy either following surgery as the sole modality of treatment or at recurrence. Over
the past 20 years many new radiotherapy techniques have been developed which have the
potential to improve effectiveness and reduce toxicity, especially late-effects. Historically
treatment has used ‘3D conformal’ radiotherapy, but newer techniques frequently used for
radiotherapy include intensity modulated radiotherapy (IMRT), volumetrically modulated arc
therapy (VMAT), stereotactic radiotherapy (either as single fraction, hypo-fractionated or
conventionally fractionated). More experimental is proton beam and other particle therapies,
such as carbon ions. This range of options creates uncertainty as to which technique and
which fractionation schedule provides the highest level of tumour control with the lowest level
of side effects. Therefore it would be helpful for clinical teams and patients to have an
evaluation of the data to help selection of the optimal therapeutic option.

PICO table

Table 14: Summary of the protocol (PICO table)

Adults with meningioma (not just recurrent meningioma)
requiring/suitable for radiotherapy.

e Conventionally fractionated 3D conformal radiotherapy

o Conventionally fractionated IMRT/VMAT

¢ Radiosurgery (1 fraction)

» Stereotactic radiotherapy (2-5 fractions/hypofractionated)
o Fractionated stereotactic radiotherapy (greater than 5 fractions)
e Proton beam and other particle therapies

e Each other

e Combinations of interventions not possible

Main comparisons to focus on:

o fractionated radiotherapy: 1 fraction versus 2-20 fractions versus
21-35 fractions

¢ 3D CRT versus FSRT versus IMRT/VMAT versus
proton/particle
o Critical:
o progression-free survival/ local control
o Karnofsky performance status
o steroid (for example dexamethasone) use (duration and dose)
¢ Important:
o health-related quality of life
o Neurological Function Scale
o cognitive function
¢ Of limited importance:

o second malignancy

3D CRT 3D conformal radiotherapy; FSRT fractionated stereotactic radiotherapy; IMRT intensity modulated
radiotherapy; VMAT volumetric modulated arc therapy;

For further details see the full review protocol in Appendix A.
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1 Clinical evidence

2

18

19
20

21
22

23

Included studies

Seven comparative observational studies were included in this review, 3 of which were
conducted in the USA (Han 2014; Hardesty, 2014; Torres, 2003), 2 in Germany (Fokas,
2014; Kaul, 2014), and 1 in each of France (Metellus, 2005) and Brazil (Correa, 2014). The
studies examined progression-free survival, local control, steroid-use, cognitive function and
radiation-induced malignancy rate after stereotactic radiosurgery (SRS), fractionated
stereotactic radiotherapy (FSRT), hypo-fractionated stereotactic radiotherapy (hFSRT), or
intensity modulated radiotherapy (IMRT) in patients with intracranial meningioma (Kaul,
2014; Torres, 2003), cavernous sinus meningioma (Correa, 2014; Metellus, 2005), grade |
meningioma (Fokas, 2014), basal meningioma (Han, 2014), or atypical meningioma
(Hardesty, 2013).

A summary of these studies is provided in Table 15, and the results along with the quality of
the evidence for each outcome are listed in Table 16 to Table 21 below.

For further details, see also the study selection flow chart in Appendix C, the evidence tables
for the individual studies in Supplementary Material D and the full GRADE tables in Appendix

F.

Excluded studies

Full-text studies not included in this review with reasons for their exclusions are provided in
Appendix K.

Summary of clinical studies included in the evidence review

Table 15 provides a summary of the included studies.

Table 15: Summary of included studies

Study

Correa,
2014

Fokas,
2014

Han,
2014

Hardes

ty,
2013

Meningio
ma

Cavernou
S sinus
meningio
ma

Grade |
meningio
ma

Basal
meningio
ma

Atypical
meningio
ma

Intervention
group 1

SRS (N = 32)

FSRT (N =

253)

SRS (N = 55)

SRS (N = 32)

Intervention

group 2

FSRT (N =
57)

hFSRT (N
49)

FSRT (N =
143)

IMRT (N =
39)
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Outcomes

- Disease-free
survival

- Steroid use
- Cognitive /
dysthymic
alteration

- Radiation-
induced
malignancy

- Local control
- Radiation-
induced
malignancy

- Progression-
free survival

- Steroid use

- Progression-
free survival

Comments

Serious risk of bias
(uncontrolled confounders)
Tumour size significantly
larger in SRT group

Serious risk of bias
(uncontrolled confounders)
Target volume different
between treatment groups;
Some patients aged < 16
years, unclear how many
Serious risk of bias
(uncontrolled confounders)
Tumour size significantly
larger in FSRT group

Serious risk of bias (likely
uncontrolled confounders)
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Kaul, Intra- FSRT (N = hFSRT (N =
2014 cranial 179) 92)
meningio
ma
Metellu Cavernou SRS (N=36) FSRT (N=
s, 2005 s sinus 38)
meningio
ma
Torres, Intra- SRS (N=63) FSRT (N =
2003 cranial 72)
meningio
ma

- Progression-
free survival

- Progression-
free survival

- Radiation-
induced
malignancy

- Local control

Tumour volume not
reported, and target volume
only for SRS

Unequal lengths of follow
up between treatment
groups

Serious risk of bias (likely
uncontrolled confounders)
Tumour size not reported,
split by treatment groups
Serious risk of bias
(uncontrolled confounders)
Tumour size significantly
larger in SRT group

Serious risk of bias (likely
uncontrolled confounders)
Unequal lengths of follow
up between treatment
groups

FSRYT fractionated stereotactic radiotherapy; hFSRT hypo-fractionated stereotactic radiotherapy; IMRT intensity
modulated radiotherapy SRS stereotactic radiosurgery; SRT stereotactic radiotherapy.

See Supplementary Material D for full evidence tables.

Quality assessment of clinical studies included in the evidence review

The clinical evidence profiles for this review question are presented in Table 16 to Table 21

No meta-analyses were performed either because there were only data from 1 study for the
outcomes within each treatment comparison or — when more than 1 study contributed data to
an outcome within a treatment comparison — because the data were not adequately reported

to be able to undertake meta-analysis.

Table 16: Summary clinical evidence profile for stereotactic radiosurgery (SRS)
compared to fractionated stereotactic radiotherapy (FSRT) for patients with

cavernous sinus meningioma

ESRT SRS
Disease/ Not estimable’ Not estimable’
progression-
free survival
Follow-up:
63.6-88.6
months
Cognitive / 18 per 1000
improvement (10 to 864)
Follow-up:
median 73
months

30

Not
estimable,
but non-
significant
2

RR 5.34
(0.58 to
49.27)

163 SPISISIS)

(2 studies) very
low345

89 SPISISIS)

(1 study) very low34
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Steroid use Not estimable® Not estimable® RR 4.93 PHOOO
Follow-up: (1.89 to (1 study) very low3#
median 73 12.87)

months

Radiation- Not estimable” Not estimable” Not 163 POOO
induced estimable, (2 studies) very
malignancy but non- low34.5
Follow-up: significant

63.6 months- 7

15 years

Cl confidence interval; RR risk ratio.

' Event rate not reported in 1 of the studies. In the other study 2/38 and 2/36 patients, respectively, progressed in
the FSRT and SRS groups.

2 Disease-free survival rates in Correa 2014: SRS (5, 10 and 15 year = 100%, 95.7% and 90.3%) = SRT (5, 10
and 15 year = 98.1%, 90.3% and 90.3%; p = 0.567). Progression free survival rates in Metellus 2005: FSRT: 5-
and 10-year = 94.7%;

SRS: 5- and 10-year = 94.4%.

3 Uncontrolled confounders (SRS had smaller tumours than FSRT) in the included studies.

4 Low event rates/low numbers of patients

5 The time frames covering the 2 treatment group differed in 1 of the studies (FSRT: 1986-1999; SRS: 1994-1997)
8 Event rates: SRS = 7/32; FSRT 0/57

7 Event rates: SRS = 0/68; FSRT 0/95

Table 17: Summary clinical evidence profile for fractionated stereotactic radiotherapy
(FSRT) compared to hypo-fractionated stereotactic radiotherapy (hFSRT) for
patients with grade | meningioma

ESRT hESRT

Local control Not estimable’ Not estimable’ Not 302 DOOO
Follow-up: estimable, (1 study) very
median 50 but non- low?234
months significant

1
Radiation- Not estimable® Not estimable® Not 302 DOOO
induced estimable, (1 study) very
malignancy but non- low? 34
Follow-up: significant
median 50 5
months

ClI confidence interval; NR not reported; HR Hazard ratio.

" Event rate not reported

2 Uncontrolled confounders (patient characteristics not reported split by radiotherapy group, but clear that at least
target volume differ between the treatment groups)

3 Some patients aged below 16 years, unclear how many

4 Low event rates/low number of patients

5 Event rates: FSRT = 0/253; hFSRT 0/49
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1 Table 18: Summary clinical evidence profile for stereotactic radiosurgery (SRS)
compared to fractionated stereotactic radiotherapy (FSRT) for patients with
basal menlngloma

SRS ESRT
Progression- 916 per 1000 870 per 1000 OR 0.63 198 POOO
free survival (779 to 980) (0.23 to (1 study) very low'?
Follow-up: 1.69)
median 32
months
Steroid use 109 per 1000 284 per 1000 Peto OR 198 POOO
Follow-up: (96 to 842) 3.23 (1 study) very low?2
median 32 (0.88 to
months 11.86)

ClI confidence interval; FSRT fractionated stereotactic radiotherapy; RR risk ratio; SRS stereotactic radiosurgery.
" Uncontrolled confounders (SRS had significantly smaller tumours than FSRT)
2 Low event rates/low numbers of patients

oogh

7 Table 19: Summary clinical evidence profile for stereotactic radiosurgery (SRS)
8 compared to intensity-modulated radiotherapy (IMRT) for patients with
atypical meningioma

SRS IMRT
Progression- Not estimable’ Not estimable’ RR 0.72 71 DOOO
free survival (Cl not (1 study) very low34
Follow-up: reported)?
median 32
months

10 ClI Confidence interval;, IMRT intensity modulated radiotherapy; RR relative risk; SRS stereotactic radiosurgery.
11 " Event rate not reported

12 2P =0.52

13 3 Uncontrolled confounders (tumour volume not reported, and target volume only reported for SRS)

14 4 Low event rates/low numbers of patients

15 Table 20: Summary clinical evidence profile for fractionated stereotactic radiotherapy
16 (FSRT) compared to hypo-fractionated stereotactic radiotherapy (hFSRT) for

17 patients with intracranial meningioma
FSRT hFSRT

Progression-  Not estimable’ Not estimable’ Not 271 PDOOO
free survival estimable, (1 study) very
Follow-up: but non- low34
mean 35 significant
months 2

18 ClI: confidence interval; FSRT fractionated stereotactic radiotherapy; hFSRT hypo-fractionated stereotactic

19 radiotherapy; RR: relative risk.
20 ' Event rate not reported
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1 2 FSRT (3-year = 92.7%, 5-year = 88.9%, 10-year = 86.9%) = hFSRT (3-year = 92.4%, 5-year = 80.9%; 10-year =
2 NA; p =0.81)
3 3 Uncontrolled confounders (tumour size not reported split by treatment group, but likely to differ between them)
4 4 Low event rates/low numbers of patients
5 Table 21: Summary clinical evidence profile for stereotactic radiosurgery (SRS)
6 compared to fractionated stereotactic radiotherapy (FSRT) for patients with
7 intracranial meningioma
lllustrative comparative risks (95% Quality of
Cl) Relative No of the
Corresponding effect Participants evidence
Outcomes Assumed risk risk (95% Cl)  (studies) (GRADE)
ESRT SRS
Local control 921 per 1000 RR 0.95 135 POOO
Follow-up: 875 per 1000 (0.87 to (1 study) very
23.8-40.6 1.03) low?-23
months (801 to 948)
8 ClI confidence interval; FSRT fractionated stereotactic radiotherapy; RR risk ratio; SRS stereotactic radiosurgery.
9 " Uncontrolled confounders (not many patient characteristics reported split by treatment group; tumour volume
10 may differ between the groups)
11 2 | ow event rates/low numbers of patients
12 3 Unequal lengths of follow up between the treatment groups (Mean (range) = 40.6 (6-125) months and 23.8 (6-
13 72) months for SRS and FSRT respectively.)

14 Economic evidence

15 The economic evidence search identified no studies that met the inclusion criteria for this
16 review.

17 Resource Impact

18 No unit costs were presented to the committee as these were not prioritised for decision
19 making purposes.

20 Evidence statements

21 Stereotactic radiosurgery versus fractionated stereotactic radiotherapy for patients with
22 cavernous sinus meningioma

23 e Two observational studies (n=163) provided very low quality evidence that showed
24 that disease-/progression-free survival and ‘rate of radiation-induced malignancy’ did
25 not differ between patients treated with stereotactic radiosurgery and fractionated

26 stereotactic radiotherapy. One observational study (n=89) provided very low quality
27 evidence that showed that the risk of steroid use was significantly higher in patients
28 treated with stereotactic radiosurgery compared to patients treated with fractionated
29 stereotactic radiotherapy (RR = 4.93; 95% CI 1.89-12.87), but that the risk of

30 cognitive/dysthymic improvement did not differ between these treatment groups (RR
31 = 5.34; 95% CI 0.58-49.27).

32 Fractionated stereotactic radiotherapy versus hypo-fractionated stereotactic
33 radiotherapy for patients with grade | meningioma

34 e One observational study (n=302) provided very low quality evidence that showed that
35 local control and ‘rate of radiation-induced malignancy’ did not differ between patients
36 treated with fractionated stereotactic radiotherapy and hypo-fractionated stereotactic
37 radiotherapy.

33
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1 Stereotactic radiosurgery versus fractionated stereotactic radiotherapy for patients with
2 basal meningioma
3 ¢ One observational study (n=198) provided very low quality evidence that showed that
4 the risk of progression-free survival (RR = 0.95; 95% CI 0.85-1.07) and steroid use
5 (RR = 2.6; 95% CI 0.88-7.72) did not differ between patients treated with stereotactic
6 radiosurgery and fractionated stereotactic radiotherapy.
7 Stereotactic radiosurgery versus intensity-modulated radiotherapy for patients with
8 atypical meningioma
9 e One observational study (n=71) provided very low quality evidence that showed that
10 the risk of progression-free survival did not differ between patients treated with
11 stereotactic radiosurgery and intensity-modulated stereotactic radiotherapy (RR =
12 0.715; 95% CI not reported).

13 Fractionated stereotactic radiotherapy versus hypo-fractionated stereotactic
14 radiotherapy for patients with intracranial meningioma

15 ¢ One observational study (n=271) provided very low quality evidence that showed that
16 progression-free survival did not differ between patients treated with fractionated
17 stereotactic radiotherapy and hypo-fractionated stereotactic radiotherapy.

18 Stereotactic radiosurgery versus fractionated stereotactic radiotherapy for patients with
19 intracranial meningioma

20 ¢ One observational study (n=135) provided very low quality evidence that showed that
21 the risk of local control (RR = 0.95; 95% CI 0.87-1.03) did not differ between patients
22 treated with stereotactic radiosurgery and fractionated stereotactic radiotherapy.

23

24 Recommendations

25 B3. Base management of inoperable or incompletely excised or recurrent meningioma on the
26 type and grade of meningioma (see Table 22).
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Table 22- Treatment choices for different kinds of meningioma

Type
Completely Incompletely Inoperable Inoperable
excised excised (biopsy (biopsy not Recurrent
(Simpson 1-2) | (Simpson 3-5) available) available)
Consider further Consider either
Offer active surg(.etl;ly (if Con§|d¢r active furthgr sErgery
monitoring possi e), momtorlng or orra iot erapy
radiotherapy, or radiotherapy (if not previously
active monitoring used)
sCl?rnsgde(ri:urther Clinically assess
os%il;lye) Offer location, growth
gd'uvant. and likelihood to | Consider further
Grade Offer a choice rachiothera if cause significant | surgery and
between active rapy Offer symptoms offer
I o surgery is not . T . .
monitoring or ossible or if the radiotherapy during life radiotherapy (if
radiotherapy ’E)umour is still expectancy. not previously
h Consider active | used)
|nc9mpletely monitoring or
excised after radiotherapy
further surgery accordingly.
Consider further gl?rgsg?ye;rf]%rther
Offer surgery (if Offer offer
11 ; possible) and ; . .
radiotherapy offer adiuvant radiotherapy radiotherapy (if
" adl not previously
radiotherapy used)

B4. Before deciding on radiotherapy for meningioma, take into account:

0 0O O O o 0O 0 0 O O

size and location of tumour
neurological function

oedema

comorbidities
performance status
life expectancy
surgical and radiotherapy morbidity

treatments used before

rate of tumour progression.

the person's preferences (see Table 23)
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Table 23: Factors to consider when deciding between radiotherapy or no radiotherapy
as treatment for a surgically-treated meningioma

Radiotherapy No radiotherapy

Control of tumour There is evidence that Receiving no radiotherapy means
radiotherapy is effective in the the tumour may continue to grow.
local control of a tumour.

Risk of developing subsequent Controlling the tumour will reduce If the tumour grows it can cause

symptoms the risk of developing symptoms irreversible symptoms such as
from the tumour in the future. loss of vision.

Risk of re-treatment Less risk of needing second Higher risk of needing second
surgery compared to no surgery compared to radiotherapy.
radiotherapy. If the tumour has progressed then

the surgery might be more
complex.

If the tumour has progressed then
not all radiotherapy techniques
may be possible.

Early side effects of treatment Early side effects from No side effects from treatment.
radiotherapy can include:

o fatigue

e hairloss
e headache
e nausea

e seizures

e skin irritation.

Late side effects of treatment Late side effects from radiotherapy | No side effects from treatment.
can include:

o effect on cognition

o risk of stroke

o risk of radionecrosis

¢ risk of second tumours
e cranial nerve effects

e hypopituitarism

e cataracts.

Management of side effects Increased use of steroids to No side effects from treatment.
manage side effects.

B5. When deciding on the radiotherapy technique for people with meningioma, take into
account:

tumour grade
size
location (proximity to optic nerves, optic chiasm and brainstem)

the preferences of the person with the meningioma (for example to minimise the
number of appointments or travel distance).

o

o

o

B6. From the suitable radiotherapy techniques, choose the one which minimises the dose to
normal brain tissue.

B7. If the multidisciplinary team thinks that radiotherapy may be appropriate for a person,
offer them the opportunity to discuss potential benefits and risks of radiotherapy with an
oncologist.

36
Brain tumours (primary) and brain metastases in adults: evidence reviews for the
investigation, manangement and follow-up of meningioma DRAFT January 2018



DRAFT FOR CONSULTATION
Management of confirmed meningioma following surgery or if surgery is not possible

1 Research recommendations

15

16
17

18
19
20
21

22

R5. Is immediate or deferred radiotherapy better for incompletely excised grade |
meningioma?

See Appendix L for details.

Rationale and impact

Why the committee made the recommendations

Based on very low quality evidence and their clinical experience, the committee concluded
that management of this group of meningiomas depended on the type of meningioma, and
that evidence from one type of meningioma could not normally be used to indirectly infer the
optimal management for another type. Therefore the committee chose to make
recommendations on each type of meningioma separately, using evidence where this was
available and their judgement where not.

Based on very low quality evidence, the committee made recommendations on how to
deliver radiotherapy where this was appropriate.

Impact of the recommendations on practice

The recommendations made on management are already standard practice in many parts of
the UK, so the guidance will make treatment more consistent.

The recommendation to offer an appointment with an oncologist to all people who may have
radiotherapy is not standard across the UK. However, for most people this is likely to just
mean a change in the timing of the first appointment with the oncologist rather than many
more people needing oncologist appointments.

The committee’s discussion of the evidence

23 Interpreting the evidence

24

25
26
27
28
29
30
31
32

33
34
35
36
37
38
39
40
41

The outcomes that matter most

For the review on who should receive radiotherapy, the committee indicated the following 4
outcomes as critical for decision making: overall survival, progression-free survival, cognitive
function and neurological function. These were seen as direct measures of the success or
failure of a treatment. The committee additionally indicated health-related quality of life and a
variety of treatment-related morbidities were important but not critical outcomes, since these
either directly or indirectly measure side-effects of treatment. Steroid use was classified by
the committee as being of limited importance, since although it is important as a measure of
treatment effectiveness the impact on quality of life is already captured.

For the review on radiotherapy techniques, the committee indicated the following outcomes
as critical for decision making: progression-free survival/ local control, Karnofsky
performance status and steroid use as they are particularly important treatment outcomes
when considering radiotherapy specifically. The committee also indicated health-related
quality of life, neurological function and cognitive function were important but not critical, as
they can be either a direct or secondary effect of treatment, and therefore the evidence is
harder to interpret consistently. Secondary malignancy is a possibility, but the committee only
prioritised the outcomes as being of limited importance as the relationship between
secondary malignancy and treatment was not clear.

37
Brain tumours (primary) and brain metastases in adults: evidence reviews for the
investigation, manangement and follow-up of meningioma DRAFT January 2018



DRAFT FOR CONSULTATION
Management of confirmed meningioma following surgery or if surgery is not possible

1 The quality of the evidence

2 The evidence on who should receive radiotherapy consisted of 9 comparative observational
3 studies, 6 of which were conducted in the USA, and 1 each in Sweden, Korea and Taiwan.
4 The studies examined recurrence, survival and adverse events associated with subtotal

5 resection with or without adjuvant radiotherapy for the following populations:
6
7
8

e patients with WHO grade I-Ill meningioma
e patients with atypical meningioma
e patients with WHO grade Il atypical meningioma located in the skull base
9 e patients with benign meningioma
10 e patients with malignant meningioma
11 e patients with primary sphenoid wing meningioma
12 ¢ patients with recurrent sphenoid wing
13 e patients with grade Il meningioma (not otherwise specified).
14 e patients with intracranial meningioma involving the major venous sinus.

15 The evidence was of very low quality for all the outcomes examined in all these
16 subpopulations. This was due to high risk of bias and imprecision (low event rates) in all
17 cases.

18 The evidence on radiotherapy techniques consisted of 7 observational studies, 3 of which
19 were conducted in the USA, 2 in Germany and 1 each in Brazil and France. Comparisons
20 were included for:

21 o stereotactic radiosurgery versus fractionated stereotactic radiotherapy for patients with
22 cavernous sinus meningioma

23 o fractionated stereotactic radiotherapy versus hypo-fractionated stereotactic radiotherapy
24 for patients with grade | meningioma

25 o stereotactic radiosurgery versus fractionated stereotactic radiotherapy for patients with
26 basal meningioma

27 o stereotactic radiosurgery versus intensity-modulated radiotherapy for patients with atypical
28 meningioma

29 o fractionated stereotactic radiotherapy versus hypo-fractionated stereotactic radiotherapy

30 for patients with intracranial meningioma
31 o stereotactic radiosurgery versus fractionated stereotactic radiotherapy for patients with
32 intracranial meningioma

33 The evidence was of very low quality for all the outcomes examined in all these

34 subpopulations. This was due to high risk of bias and imprecision (low event rates) in all
35 cases. The risk of bias was due to all the studies being observational, with some design
36 limitations meaning that it was possible for the data to be systematically trending to one
37 direction.

38 The committee determined that it was difficult to make judgements about who should receive
39 radiotherapy and how this should be performed, as studies did not always report a range of
40 techniques for each population or a range of populations for each technique. For example a
41 study reporting outcomes for stereotactic radiosurgery versus fractionated stereotactic

42 radiotherapy for patients with intracranial meningioma would not also have a corresponding
43 study for grade Il atypical meningioma located in the skull base, making it difficult to compare
44 techniques. However the committee did decide it could make some recommendations on the
45 basis of the evidence, and additionally highlight that some combinations of technique and

46 population were extremely risky and should not be undertaken (on the basis of their

47 knowledge and understanding of that type of tumour).
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The committee determined that due to the lack of evidence, a research recommendation
would be appropriate to inform future clinical practice. They selected an area on which there
was a significant lack of evidence, no strong clinical consensus and the possibility of greatly
improving the outcomes of people with meningioma if results of the research were clinically
implemented.

Benefits and harms

Completely excised grade I, Il and Il

No evidence on the management of completely excised grade I, Il and Il meningioma was
available, and so the committee made recommendations based on common clinical practice
and their judgement. The recommendation to offer more radiotherapy is based on a
judgement of whether the risk of tumour recurrence justifies the potential harms from further
treatment.

Incompletely excised grade |

For some people, incomplete resection may be the only surgical option. This is usually due to
the location of the tumour. The committee identified no evidence on which method of
management was likely to be more effective, and so recommended all three possible
methods be considered.

Incompletely excised grade Il and Il

Based on very low quality evidence showing significantly longer overall survival in people
having radiotherapy following subtotal resection compared to the people having subtotal
resection only, the committee recommended that people with an incompletely resected grade
Il and Il meningioma should have further treatment within a short time frame because of the
high risk of disease progression. Further surgical resection should be considered before
immediate adjuvant radiotherapy if possible, since outcomes for incompletely resected
meningioma are poor.

Inoperable grade |

A meningioma may be inoperable because of its location or the person’s co-existing
conditions. As many grade | meningiomas grow slowly, the committee recommended active
monitoring on the basis of their clinical experience. However they cautioned that in their
experience active monitoring was not suitable for all types of inoperable grade | meningioma,
and immediate radiotherapy would be preferred for people:

¢ who have symptoms that the radiotherapy might improve (for example, if they have a
cavernous sinus meningioma that is causing double-vision)

o if tumour growth would result in different treatment options in future (for example a
small meningioma could be treated with SRS now, but if significant growth then it will
be treated with IMRT or VMAT)

e if tumour growth would cause significant complications (for example, if the tumour is
already close to the optic apparatus).

Inoperable grade Il and Il

For people with inoperable grade Il and Il meningioma, there is a high risk of the tumour
growing if it is not treated rapidly. The committee recommended immediate radical
radiotherapy as the best option to prevent tumour growth. Even though there was no
evidence to show effect, to not offer radiotherapy in this situation would be very unusual and
likely harmful to the person with the tumour (not treating would only be considered in people
with a very limited prognosis).
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1 Inoperable (biopsy not available)

2
3
4
5
6
7
8

9
10
11
12
13
14
15
16

17

18
19
20
21
22
23
24
25
26

27

28
29
30
31
32
33
34

35
36
37
38
39

40
41
42
43
44
45
46
47
48

In some cases it is not possible to biopsy the meningioma and so determine the grade. In
this case the optimal treatment for the grade of tumour does not change, it is just that the
grade is not known by the clinician. Consequently the committee recommended an
assessment of the tumour based on its characteristics followed by the appropriate treatment
for other tumours with those characteristics (that is, to treat it like a grade |, 1l or Il
meningioma as appropriate). This recommendation was made on the basis of experience.

Recurrent grade |

The committee recommended people with recurrent grade | meningioma should be offered
further treatment of either further surgical resection or radiotherapy on the basis of very low
quality evidence showing no difference in outcome between these two techniques. The
committee identified no evidence that would justify picking one over the other, but explained
that active monitoring could be extremely harmful for the person with the tumour, and so
justified an ‘offer’ recommendation on the basis that clinicians should — in ordinary
circumstances — not actively monitor the tumour if there is any possibility of active
intervention.

Recurrent grade Il and Il

For people with recurrent grade Il and grade Ill meningioma further surgical resection should
be considered based on the experience of the committee, since grade Il and Il meningioma
are so fast-growing that treatment is very important to prevent negative outcomes. Though
there was evidence on radiotherapy applying to other groups of tumour and the committee
was able to make a strong recommendation to offer this if possible (people will usually have
had radiotherapy in the initial treatment of their meningioma and so radiotherapy may be
dangerous to repeat) they did not have any evidence on the value of surgical treatment for a
recurrent grade Il or Il meningioma and so made a cautious recommendation on the basis of
their clinical experience and judgement.

Applying to all types of tumour

The committee used their knowledge and experience to make recommendations on the
management of different kinds of tumour, as the available evidence was limited and very low
quality. This was true for both the review on who should be offered radiotherapy and the
review on how they should receive it. The evidence was frequently very low quality, but the
committee justified certain strong recommendations based on the risk of clinical negligence if
treatment was not offered. The details of the discussion linking the evidence to the
recommendations is below under separate headings for each tumour type.

Based on their experience, the committee highlighted several factors which were important to
take into account before considering radiotherapy. Because of the very low quality of the
evidence it was difficult to link these factors to the evidence, so the committee chose to
highlight factors which — in their experience — were most likely to result in a change of
treatment technique or modality.

No evidence for selecting one radiotherapy technique over another for people with
meningiomas was available, but the committee was aware from their background knowledge
that keeping the exposure of healthy tissue to radiation as low as possible improved
outcomes. The committee was also aware from their experience that several treatments may
be options depending on factors such as tumour size, location and the person’s preference.
The committee therefore recommended that the radiotherapy technique selected should be
the one which provides the least dose of radiation to the normal brain and the rest of the
body, to reduce the risk of side effects of treatment, subject to that technique being
appropriate in all other ways.
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1 Because of the complexity of treatment, the committee recommended that if the
2 multidisciplinary team decides radiotherapy is a treatment option, the person with the tumour
3 should have the opportunity to meet the oncologist to discuss this in full. This was based on
4 their experience that people with tumours found such a meeting reassuring and valuable in
5 planning their care.
6 The standard treatment for meningioma is surgery. Where this is not possible, radiotherapy
7 or active monitoring might be considered. The committee was aware that in most cases the
8 balance of benefits and harms was complex once surgery had been performed, or been
9 found impossible to perform. In general, the benefits of intervening are that the tumour is
10 shrunk or removed, which the committee expected to have a positive effect on the quality of
11 life of the person. However the harm of intervening is that the person with the tumour is
12 exposed to the side-effects of treatment. Once a decision has been made to treat, the
13 balance of benefits and harms between radiotherapy and surgery (alone or in combination) is
14 extremely complex and depends on characteristics of the tumour and the preferences of the
15 person with the tumour. In general, the committee think the best balance of benefits and
16 harms is accomplished when higher-grade tumours (grade Il and Ill) are treated with robust
17 intervention such as radiotherapy, while lower grade tumours (grade 1) are treated only with
18 less risky interventions such as active monitoring. The recommendations the committee
19 made reflect the balance of this benefit and harm shifting for different tumour types; in
20 completely excised tumours it is reasonable to actively monitor a higher grade tumour than
21 for recurrent tumours, for example, on the basis of a balance of these benefits and harms.
22 The committee discussed how the ‘best’ radiotherapy technique to use depended heavily on
23 individual circumstances, and there were circumstances in which most widely-practiced
24 techniques would be the clinically optimal one to use. Nevertheless, they pointed out that
25 certain techniques such as VMAT/IMRT were likely to be superior to other techniques such
26 as 3D-conformal radiotherapy in most cases and therefore the recommendation to minimise
27 dose to normal brain tissue might result in people with tumours being offered treatment at a
28 centre a long way away from their home. The committee determined that this represented a
29 good option for people with tumours (even if they did not choose to travel for treatment) and
30 so the balance of benefits and harms greatly favoured selecting the technique which
31 minimised radiation dose to the normal brain and the rest of the body.

32 Cost effectiveness and resource use

33 A literature review of published cost effectiveness analyses did not identify any relevant
34 studies for this topic.

35 These recommendations are unlikely to lead to any change in resource use given that they
36 are standard of care in most parts of England. They will lead to more consistent treatment in
37 centres which are currently practicing differently to these recommendations. This is likely to
38 be a small number of centres and it would be difficult to estimate the direction of any change
39 in resource use although it would likely be small.

40 It is not currently standard practice in many centres in England to offer an oncologist

41 appointment prior to receiving radiotherapy. For the vast majority of people this is likely to
42 mean an earlier first appointment and no overall increase in the overall number of

43 appointments. Even if appointments with an oncologist were to increase in some centres,
44 through scheduling of additional appointments rather than rescheduling appointments, this
45 number was likely be small and would not result in a significant resource impact.

46 Other factors the committee took into account

47 The committee described how there were many different machines on the market for
48 delivering doses of radiotherapy. These machines have different physical characteristics
49 which could affect a decision to recommend one type of treatment over another. For
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example, some machines are able to conform the radiotherapy dose more closely to the
tumour than others and so minimise the dose to the normal brain and rest of the body which
may reduce the risk of late effects of treatment such as secondary tumours. The committee
did not see any evidence to recommend one machine over another in general, so did not
make a recommendation on this. However the committee added that consideration of the
specific characteristics of the machine could form part of selecting the radiotherapy
technique that lowers dose to normal tissue and so should not be overlooked.

The committee described how for higher-grade meningiomas the effectiveness of treatment
decreased and they can regrow rapidly. Consequently, early referral to palliative care
services should be considered. They made recommendations about this in the section titled
‘Follow-up for meningioma’.
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Follow-up for meningioma

Follow-up for meningioma

Review question

What is the most effective follow-up protocol (including duration, frequency and tests) to
detect recurrence after treatment for meningioma?

Introduction

Currently there is a large variation in the frequency and content of follow-up protocols for
meningioma. After treatment, meningioma will recur in some patients. Some meningiomas
grow quickly, while others relapse many years (sometimes decades) after initial treatment.
Slow-growing meningioma recurrences often do not cause symptoms until they are very
large, which may limit the therapeutic options. MRI of the brain (or CT in those unable to
have an MRI) can identify asymptomatic recurrence, but it is unclear if the identification of
asymptomatic recurrence improves outcomes. Given that there are harms due to excess
scanning there is a need to investigate how these resources can be best targeted.

PICO table

Table 24: Summary of the protocol (PICO table)
People treated for meningioma

Follow-up protocol including duration, and frequency of tests (e.g.,
MRI/CT scans)
¢ Any other follow-up protocol
¢ No follow up (wait until patient reports symptoms of recurrence)
Critical:
¢ treatment for recurrence
e overall survival.
e cognition
e symptomatic versus asymptomatic presentation
Important:
¢ health-related quality of life
o neurological outcome

o seizures
MRI magnetic resonance imaging; CT computerised tomography.

For further details see the full review protocol in Appendix A.
Clinical evidence

Included studies

The clinical evidence search identified no studies that met the inclusion criteria for this
review.

Excluded studies

Full-text studies not included in this review with reasons for their exclusions are provided in
Appendix K.
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1 Economic evidence
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The economic evidence search identified no studies that met the inclusion criteria for this

review.

Resource impact

Table 25: Resource impact and unit costs

Resource Unit costs Sourc
Follow-Up £188

Appointment

MRI Scan £145

Evidence statements

No evidence was identified.

Recommendations

associated with follow-up for meningioma
e

NHS reference costs 2015-16 (WF01A)

NHS reference costs 2015-16 (RDO1A)

B8. Offer regular clinical review for people with meningioma to assess changes in physical,

psychological and cognitive wellbeing.

B9. Base decisions on when to arrange regular clinical reviews and follow-up imaging for

people with meningioma on:
o tumour grade
life expectancy
the person’s preferences (see Table 26
treatment used before
treatment options available
any residual tumour.

O O O O O

Table 26 - Factors when deciding between

)

more frequent in comparison to less

frequent follow-up for people with meningioma

Possible advantages of more frequent follow-up

Possible disadvantages of more frequent follow-
up

May identify recurrent disease earlier which may
increase treatment options or enable treatment before
people become symptomatic.

There is no definitive evidence that identifying
recurrent disease early improves outcomes.

May help provide information about the course of the
illness and prognosis.

May increase anxiety if changes of uncertain
significance are detected on imaging.

Some people can find more frequent imaging and
hospital contact reassuring.

Provides an opportunity to identify patient or carer
needs (psychosocial support and late side effects of
treatment).

Some people can find more frequent imaging and
hospital contact burdensome and disruptive - they
feel their life revolves around their latest scan.

There may be a financial cost from taking time off
work and travelling to appointments.

More imaging and follow up is resource intensive for
the NHS.

B10. Consider standard structural MRI (defined as T2 weighted, FLAIR, DWI series and T1
pre- and post-contrast volume) as part of regular clinical review to monitor people with

meningioma for progression or recurrence

unless MRI is contraindicated.
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B11. Be aware that having routine imaging and waiting for the results may cause anxiety for
people with meningioma and their relatives and carers.

B12. Arrange an urgent clinical review, including appropriate imaging, for people with
meningioma (including incidental meningioma) who develop new or changing neurological
symptoms or signs at any time.

An example of a possible follow-up schedule is given in Table 27.
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Table 27 - Possible regular clinical review schedule for meningioma depending on
grade of tumour

Years after end of treatment:
0-1 12 |23 [34 |45 |56 |67 |78 |89 ;?egf” the rest of
Grade l*: no residual Scan at 3 Annually Once every 2 years Consider discharge
tumour months
Grade I*: residual Scan at 3 Annually Once every 2 years Consider discharge
tumour months
Scan 6
Grade I: after months
o after Annually Once every 2 years Consider discharge
radiotherapy .
radiother
apy
Scan at 3
months,
Grade Il then 6-12 | Annually Once every 2 years Consider discharge
months
later
Grade Il Every 3-6 Every 6-12 Annually
months months
Asymptomatic
incidental Scan at 12 months. If no change consider discharge or scan at 5 years
meningioma
*The presence of any residual tumour can only be established after the first scan at 3 months

Research recommendations

No research recommendations were made on this topic.
Rationale and impact

Why the committee made the recommendations

The committee made all recommendations on the basis of their clinical experience. They
described how the schedule for reviews should take in all relevant characteristics about a
person, including the grade of meningioma that the person has. As this is quite a complex
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1 determination, the committee suggested a schedule of clinical reviews for a ‘typical’
2 individual which could be considered by clinicians.

Impact of the recommendations on practice

3
4 The committee has made recommendations in line with current best practice, with the

5 intention of standardising practice nationally. This means the recommendations are unlikely
6 to cause a significant increase in resource use, but some recommendations may have some
7 additional cost or requirement for service configuration if current practice is different in that
8 area.

9 The committee note that their recommendation on scanning schedules are necessarily weak,
10 as they are based on no evidence. In their clinical judgement, similar schedules are likely to
11 be most beneficial for most people, and therefore clinical practice may change to reflect
12 these schedules.

13 The committee’s discussion of the evidence

14 Interpreting the evidence

15 The outcomes that matter most

16 The committee designated 4 outcomes as critical. These were cognitive function, treatment
17 for recurrence, overall survival and the numbers of patients with symptomatic versus

18 asymptomatic presentation. As the committee was unsure whether identifying early

19 progression of a tumour would be clinically beneficial, they identified these outcomes as the
20 easiest to interpret, so that the benefit or harm of treatment would be most obvious on

21 review.

22 Health-related quality of life was also important, although not critical as the committee agreed
23 the link between recurrence and health-related quality of life was not as direct.

24 The quality of the evidence
25 The clinical evidence search identified no studies that met the inclusion criteria for this
26 review.

27 The committee decided that since the question was so important and the evidence so limited
28 that they would make weak recommendations to provide guidance for clinicians based on
29 their clinical knowledge.

30 The committee determined that a research recommendation was important to standardise

31 practice in this area. They determined that the major outstanding clinical question was how
32 valuable early detection of recurrence was compared to later detection. This was true for all 3
33 questions on follow-up the committee looked at (for glioma, meningioma and brain

34 metastases) but the committee elected to prioritise glioma as treatment options for

35 recurrence as the evidence for management options of recurrent glioma was higher quality,
36 so it was more likely that findings would influence clinical practice. Therefore the committee
37 did not make a research recommendation on the follow-up of meningioma. See Evidence

38 Report A for details on the recommendation they made on the follow-up of glioma.

39 Benefits and harms

40 On the basis of experience and judgement, the committee recommended clinical review of a
41 person with meningioma as this might be useful to detect recurrence, based on changes in
42 the person’s symptoms and function. Clinical assessment can also lead to intervention or
43 onward referral, if indicated. This may improve a person’s quality of life by alleviating

44 symptoms or helping the person develop adaptive strategies. Although the committee

45 identified no evidence that early detection of changes in clinical status could improve
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outcomes, they agreed that failing to detect a change had happened at all could have
severely negative consequences for the person with a tumour. Consequently they made a
strong recommendation for offering a review that could detect recurrence or other changes in
clinical condition, but weaker recommendations on what should be in that review.

The committee identified no evidence on which to make recommendations about when to
arrange regular clinical review. From reviews on the management of the tumour, however,
the committee believed it had indirect evidence of factors that would make a recurrence more
dangerous. Consequently they made a weak recommendation to consider the factors that
could alter the urgency of the review. The recommendation on taking into account the
person’s preferences was made on the basis of the committee’s experience.

While there was no evidence for or against the use of MRI or other scans to detect
recurrence, the committee recommended that MRI scanning could be useful to detect
recurrence on the basis that it is standard practice to do this already and that unstandardised
MRI is not as useful as standard structural MRI.

Based on their experience, the committee recommended that clinicians be aware that routine
imaging (and waiting for the result) may cause anxiety. The committee made this
recommendation because in their experience the potential harms of scanning very frequently
were sometimes not appreciated by all clinicians.

The committee recommended urgent clinical review in response to new or changing
neurological symptoms (outside the usual schedule of scans). This is based on the fact that
the purpose of routine follow-up is to identify changes to the tumour in order to treat these
before they become symptomatic (if this is possible). New or changing symptoms likely mean
that the tumour has grown between scans, and therefore waiting until the next routine scan
could limit treatment options.

The committee suggested a schedule of scans for a person with meningioma as a possible
guide to discuss with the person with the tumour. Although there was no evidence the
committee felt that consensus recommendations would be valuable to help standardise
practice and reduce inequity from clinical variation, and suggested a follow-up schedule that
could be used as a guide. Detail on the link between the committee’s judgement and the
recommendations is given below.

Example schedule for grade | meningioma

For WHO grade | meningiomas the committee recommended scanning intervals that fit with
their slow growth, with a scan 3 months after surgery to look for any residual tumour. The
scan can also help decide which treatment options to use and if more frequent follow-up
scans may be needed.

The committee noted that whether or not there was residual tumour was impossible to
establish until after an initial scan. While both of these types of tumours are less hazardous
than a grade Il or Ill meningioma, residual tumour is more hazardous than no residual
tumour, based on the committee’s experience. Consequently the committee suggested more
follow-up contacts in the case of residual tumour.

Example schedule for grade Il meningioma

Based on experience the committee agreed grade Il meningiomas have a higher risk of
relapse so recommended monitoring be relatively frequent to identify recurrence. This is
especially the case in the first 2-3 years for those treated with surgery alone based on the
experience of the committee. The risk of relapse after 10 years is small, especially in people
treated with radiotherapy, so continuation of monitoring may not be needed.
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1 Example schedule for grade Ill meningioma
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The committee agreed that people with grade Ill meningioma have a very high risk of
relapse, similar to those with WHO grade IV glioma, so the suggested monitoring protocol
should be as intensive as for a glioblastoma. This was based on their experience that grade
[l meningioma could recur and grow very quickly and so the best possible outcome for the
person with the tumour would be to identify the tumour as early as possible.

Example schedule for asymptomatic incidental meningioma

Based on their clinical experience and judgement the committee recommended that people
who have asymptomatic incidental tumours have an initial scan at 1 year to assess if the
tumour has a high growth velocity. If it does not, factors such as the size of the tumour,
location and overall life expectancy of the person as well as their preference should be taken
into account to determine if the person can be discharged or have a further scan at 5 years
to identify slowly growing tumours.

Applying to all types of meningioma

The committee agreed that the overall benefits of the recommendations would be that more
people who have been treated for meningioma will have longer overall survival because
more recurrences will be picked up while they are still asymptomatic (which is when
recurrences are easiest to treat). However, the committee also recognised that scanning is
associated with psychological stress and anxiety for some people. The committee discussed
whether more frequent scanning would provoke or reduce anxiety in people with brain
tumours, but reached no consensus as it might be different for different people — for example
reassurance of regular contact versus anxiety induction of worrying results (especially results
of uncertain significance). While there was no absolute balance to be struck — the actual
balance in all cases should depend on individual factors to do with the person — the
committee believe their suggested follow-up schedule is a useful guide to balancing these
benefits and harms.

Cost effectiveness and resource use

A literature review of published cost effectiveness analyses did not identify any relevant
studies for this topic.

The committee believed these recommendations to be in line with current practice nationally
and therefore did not think they would lead to any significant change in practice. The
committee acknowledged that a small number of centres may not be using a follow up
protocol similar or identical to the schedule recommended, and in these centres increased
follow-up imaging and some service reconfiguration may be needed if the centre wishes to
implement this schedule. This would lead to increased costs and resource use although
given the small number of centres this is unlikely to be significant. These additional cost may
also be somewhat offset by quicker identification of recurrence and resultantly more effective
treatment leading to reduced costs of treating adverse events.

Other factors the committee took into account

The committee decided against recommending advanced MRI scanning techniques for
people with meningioma as these techniques are rarely used currently in this group and
there was no evidence to support a change in practice. In the vast majority of cases,
standard structural MRI can be used to make a diagnosis with a high degree of confidence.
The committee was aware that MR spectroscopy may occasionally be useful to distinguish
meningioma from other types of tumour.

The committee recognised that if the recommendations meant that follow-up scans had to be
undertaken during the weekend then this would incur an additional cost. The committee
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therefore decided to use ranges of time for scanning that were at least 3 days long in order to
ensure that weekend scanning could be minimised.

The committee also discussed that people with physical disabilities might find it difficult to
attend very frequent scanning, and that consideration should therefore be given to alternative
modalities of assessment for these people. They did not make a specific recommendation on
this point as the types of physical disability experienced by people with brain tumours were
very variable, and in not referring specifically to disability the committee believed they would
make it clear that all people with tumours should be offered appropriate follow up, regardless
of the presence of a disability.
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1 References
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The clinical evidence search identified no studies that met the inclusion criteria for this
review.
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2 Appendix A — Review protocols

3 Review protocol for review 1a - imaging for suspected glioma and meningioma

4

Field (based on PRISMA-P)
Key area in the scope

Actual review question

Type of review question
Objective of the review

Eligibility criteria —
population/disease/condition/issue/domain

Eligibility criteria —
intervention(s)/exposure(s)/prognostic
factor(s)/ Index test

Content

Diagnosing radiologically identified glioma, meningioma and brain metastases.

What is the most effective imaging strategy in newly diagnosed glioma and meningioma?
Diagnostic

The purpose of this review is to identify the diagnostic accuracy of advanced MRI, PET-CT and PET-MRI for
the characterisation of radiologically suspected glioma and meningioma in addition to standard MRI

Adults with a radiologically ( by CT scan or MRI scan) suspected glioma (high- or low-grade) or meningioma

Standard MRI alone:
e standard structured MRI (core protocol) +/- contrast (T1 pre and post contrast and T2)

Standard MRI plus one of the following advanced tests:
e advanced MRI:
o MR Spectroscopy (chemical shift imaging)
o diffusion imaging (DWI/DTI) tensor imaging (DTI)
o perfusion imaging (DSC, DCE, ASL will not be looked at separately)
o structural imaging

e PET-CT (including FDG: FET, MET, Choline-PET)
e PET-MRI (including FDG: FET, MET, Choline-PET)
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Field (based on PRISMA-P)

Eligibility criteria — comparator(s)/control
or reference (gold) standard

Outcomes and prioritisation

Eligibility criteria — study design

Other exclusion criteria

Content

Critical:

For:

Pathology (histology and, where appropriate molecular testing) or clinical /radiological follow-up if
there is not biopsy

health-related quality of life (especially anxiety)
diagnostic accuracy, including:

o sensitivity

o specificity

o likelihood ratios

meningioma versus meningioma absent
high-grade glioma (WHO grade IIl and V) versus high—grade glioma absent
low-grade glioma (WHO grade | and Il) versus low-grade glioma absent

Only published full text English language papers

Studies published from the year 2002 as it was when Standard structured MRI (core protocol) +/-
contrast (T1 pre and post contrast and T2) was first used

Study design:

Indirect
[ )

cross-sectional studies (>20)

prospective comparative cohort studies (>20)
retrospective comparative cohort studies (>20)
nested case control (1 gate) studies (>20)

comparisons will be considered, although direct comparisons will be preferred

Recurrent meningioma, low-grade glioma or high-grade glioma
Children and young people (under 16 years old)
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Field (based on PRISMA-P)

Proposed sensitivity/sub-group analysis,
or meta-regression

Selection process — duplicate
screening/selection/analysis

Data management (software)

Information sources — databases and dates

Content
The following list of tumour types:
neuronal and mixed neuronal-glial tumours
tumours of the pineal region
embryonal tumours
tumours of the cranial and paraspinal nerves
melanocytic tumours
lymphomas
mesenchymal, histiocytic, germ cell, sellar originating and choroid plexus tumours.
o brain metastases

O O O O O O O

Stratification:
e suspected low-grade glioma
e suspected high-grade glioma (grade Ill or IV)
e suspected meningioma
e axial versus volume imaging
Duplicate screening/selection/analysis will not be undertaken for this review as it was not prioritised for it.

Included and excluded studies will be cross checked with the committee and with published systematic
reviews when available.

Pairwise meta-analyses were performed using STATA (statistical software).

STAR will be used bibliographies/citations, text mining, and study sifting, data extraction and quality
assessment/critical appraisal.

See Appendix B for full list of databases.

Sources to be searched: Medline, Cochrane Central Register of Controlled Trials, Cochrane Database of
Systematic Reviews, Cochrane Database of Abstracts of Reviews of Effectiveness, Health Technology
Database, Embase

Limits (e.g. date, study design): Limit to English language only (Medline and Embase). Limit to RCTs and
systematic reviews and observational studies unless overall return is small

Supplementary search techniques: No supplementary search techniques were used

55

Brain tumours (primary) and brain metastases in adults: evidence reviews for the investigation, manangement and follow-up of meningioma

DRAFT January 2018


http://www.prisma-statement.org/Extensions/Protocols.aspx

DRAFT FOR CONSULTATION
Appendices

Field (based on PRISMA-P)

Identify if an update

Author contacts

Highlight if amendment to previous protocol
Search strategy — for one database

Data collection process — forms/duplicate

Data items — define all variables to be
collected

Methods for assessing bias at
outcome/study level

Criteria for quantitative synthesis

Methods for quantitative analysis —
combining studies and exploring
(in)consistency

Content
Key papers:
1. Gliomas: Predicting Time to Progression or Survival with Cerebral Blood Volume Measurements at
Dynamic Susceptibility-weighted Contrast-enhanced Perfusion MR Imaging. Meng Law, Robert J.
Young, James S. Babb, Nicole Peccerelli, Sophie Chheang, Michael L. Gruber, Douglas C. Miller,
John G. Golfinos, David Zagzag, and Glyn Johnson. Radiology 2008 247:2, 490-498

2. Multimodal MRI in the characterization of glial neoplasms: the combined role of single-voxel MR
spectroscopy, diffusion imaging and echo-planar perfusion imaging. Zonari, P., Baraldi, P. & Crisi, G.
Neuroradiology (2007) 49: 795. doi:10.1007/s00234-007-0253-x

Cut-off date: 2002 as it was when Standard structured MRI (core protocol) +/- contrast (T1 pre and post
contrast and T2) was first used

Not an update
Developer: National Guideline Alliance (NGA-enquiries@rcog.org.uk)
For details please see section 4.5 of Developing NICE guidelines: the manual

See Appendix B for full list of databases.
A standardised evidence table format will be used, and published as Supplementary Material D.
For details please see evidence tables in Supplementary Material D.

Appraisal of methodological quality:

The methodological quality of each study will be assessed using the following checklist:

* QUADAS -lI

For details please see section 6.4 of Developing NICE guidelines: the manual

The quality of the evidence for an outcome (i.e. across studies) will be assessed using QUADAS —II.

Synthesis of data:
Meta-analysis will be conducted where appropriate.

Minimally important differences:
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Field (based on PRISMA-P)

Meta-bias assessment — publication bias,
selective reporting bias

Confidence in cumulative evidence
Rationale/context — what is known

Describe contributions of authors and
guarantor

Sources of funding/support
Name of sponsor

Roles of sponsor
PROSPERO registration number

Content

Default values will be used of: 0.8 and 1.25 for dichotomous outcomes; 0.5 times SD for continuous
outcomes, unless more appropriate values are identified by the guideline committee or in the literature.

Data extraction and methodological guality assessment:

Sifting, data extraction, appraisal of methodological quality and GRADE assessment will be performed by the
systematic reviewer. Quality control will be performed by the senior systematic reviewer. Dual extraction and
quality assessment was not performed for this review, as it was not prioritised for dual extraction, This was
because the evidence base was complex, and required support from the committee, which served the same
function as dual extraction and quality assessment.

For details please see section 6.2 of Developing NICE guidelines: the manual.

For details please see sections 6.4 and 9.1 of Developing NICE guidelines: the manual
For details please see the introduction to the evidence review in the full guideline.

A multidisciplinary committee developed the guideline. The committee was convened by the National
Guideline Alliance and membership is given in Supplementary Material B in line with section 3 of Developing
NICE guidelines: the manual.

Staff from the National Guideline Alliance undertook systematic literature searches, appraised the evidence,
conducted meta-analysis and cost-effectiveness analysis where appropriate, and drafted the guideline in
collaboration with the committee. For details please see Supplementary Material C.

The National Guideline Alliance is funded by NICE and hosted by the Royal College of Obstetricians and
Gynaecologists

The National Guideline Alliance is funded by NICE and hosted by the Royal College of Obstetricians and
Gynaecologists

NICE funds the National Guideline Alliance to develop guidelines for the NHS in England.
Not registered in PROSPERO

ASL arterial spin labelling; CT computer tomography; DCE dynamic contrast-enhancement; DSC dynamic susceptibility contrast; DTI diffusion tensor imaging; DWI diffusion
weighted imaging; FDG 2-deoxy-2-(18)fluoro-D-glucose; FET (18)F-fluoro-ethyl-I-tyrosine; MET (11)C-methionine; MR magnetic resonance; MRI magnetic resonance imaging;
PET-CT positron emission tomography - computed tomography,; PET-MRI magnetic resonance imaging - magnetic resonance imaging; QoL quality of life; RCT randomised
control trial; SD standard deviation; WHO World Health Organization.
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1 Review protocol for review 3a - managing inoperable, incompletely excised or recurrent meningioma

Field (based on PRISMA-P) Content

Key area in the scope Managing meningioma

Actual review question Which adults with inoperable or incompletely excised or recurrent meningioma should be offered
radiotherapy?

Type of review question Intervention

Objective of the review Surgery is the well-established first-line treatment for most meningioma. If surgery is impossible to perform, or

surgery is performed and the meningioma reoccurs, management is more complex. This review aims to
identify which tumours can be treated with radiotherapy in this case.

Eligibility criteria — People with inoperable, incompletely excised meningioma or recurrent meningioma.
population/disease/condition/issue/domai
n

Eligibility criteria —
intervention(s)/exposure(s)/prognostic
factor(s)

Active monitoring alone

Radiotherapy

Active monitoring followed by radiotherapy
Surgery (for those with recurrence)

Eligibility criteria — comparator(s)/control = The comparisons accepted for this review are any intervention versus any other intervention, except surgery
or reference (gold) standard versus active monitoring.

Outcomes and prioritisation Critical:
e overall survival.
e progression-free survival
e cognitive function
¢ neurological function:
o cranial neuropathy (e.g. optic neuropathy)
Important:
e treatment-related morbidity:
o radionecrosis
o oedema
o stroke
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Field (based on PRISMA-P) Content
o second malignancy
o pituitary dysfunction
o epilepsy/ seizures
¢ health-related quality of life
Of limited importance:
steroid use
Eligibility criteria — study design Only published full text papers
Systematic reviews
RCTs
Cohort or observational studies where RCTs are not available
No size or date limits
Other inclusion exclusion criteria ¢ meningioma located elsewhere outside of brain
¢ neurofibromatosis
e radio-induced meningioma
e children and young people (up to age 15)

Proposed sensitivity/sub-group analysis, Results must be stratified in the following way or should be rejected on the grounds of too heterogeneous a
or meta-regression population:

Inoperable tumours should be stratified by location, which must be one of either:
e Location:

o anterior skull base (optic nerve/ cavernous sinus)

o convexity and falx

o other (not specified)

Incompletely excised, recurrent and mixed-population tumours should be stratified by location and WHO
grade:

e Location:
o anterior skull base (optic nerve/ cavernous sinus)
o convexity and falx
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Field (based on PRISMA-P)

Selection process — duplicate
screening/selection/analysis

Data management (software)

Information sources — databases and
dates

Identify if an update
Author contacts

Highlight if amendment to previous
protocol

Search strategy — for one database

Content

o other (not specified)
e WHO Grade:

o WHO Grade |

o WHO Grade |l

o WHO Grade Il

Owing to high stakeholder interest in this question, a complete duplicate review was undertaken where both
reviewers reviewed and extracted all papers.

In addition to this formal method of validation, the excluded study list is checked by the committee prior to
making recommendations.

If pairwise meta-analyses are undertaken, they will be performed using Cochrane Review Manager
(RevManb).

‘GRADEpro’ will be used to assess the quality of evidence for each outcome.

STAR will be used for bibliographies/citations and study sifting.

Microsoft Word will be used for data extraction and quality assessment/critical appraisal

See Appendix B for full details

Sources to be searched: Medline, Cochrane Central Register of Controlled Trials, Cochrane Database of
Systematic Reviews, Cochrane Database of Abstracts of Reviews of Effectiveness, Health Technology
Database, Embase

Limits (e.g. date, study design): Limit to English language only (Medline and Embase). Limit to RCTs and
systematic reviews and observational studies unless overall return is small

Supplementary search techniques: No supplementary search techniques were used

Not an update
Developer: National Guideline Alliance (NGA-enquiries@rcog.org.uk)
For details please see section 4.5 of Developing NICE guidelines: the manual

For details please see Appendix B
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Field (based on PRISMA-P)
Data collection process — forms/duplicate

Data items — define all variables to be
collected

Methods for assessing bias at
outcome/study level

Criteria for quantitative synthesis

Methods for quantitative analysis —
combining studies and exploring
(in)consistency

Meta-bias assessment — publication bias,
selective reporting bias

Confidence in cumulative evidence
Rationale/context — what is known

Describe contributions of authors and
guarantor

Sources of funding/support
Name of sponsor

Content
A standardised evidence table format will be used, and published as Supplementary Material D.
For details please see evidence tables in Supplementary Material D.

Appraisal of methodological quality:
The methodological quality of each study will be assessed using an appropriate checklist:

. ROBIS for systematic reviews
. Cochrane risk of bias tool for randomised studies
. Cochrane risk of bias tool for non-randomised studies

For details please see section 6.2 of Developing NICE guidelines: the manual

The risk of bias across all available evidence will evaluated for each outcome using an adaptation of the
‘Grading of Recommendations Assessment, Development and Evaluation (GRADE) toolbox’ developed by the
international GRADE working group

For details please see section 6.4 of Developing NICE guidelines: the manual

For details please see the methods chapter of the full guideline

For details please see section 6.2 of Developing NICE guidelines: the manual.

For details please see sections 6.4 and 9.1 of Developing NICE guidelines: the manual

For details please see the introduction to the evidence review in the full guideline.

A multidisciplinary committee developed the guideline. The committee was convened by the National
Guideline Alliance and membership is given in Supplementary Material B in line with section 3 of Developing
NICE guidelines: the manual.

Staff from the National Guideline Alliance undertook systematic literature searches, appraised the evidence,
conducted meta-analysis and cost-effectiveness analysis where appropriate, and drafted the guideline in
collaboration with the committee. For details please see Supplementary Material C.

The NGA is funded by NICE and hosted by the Royal College of Obstetricians and Gynaecologists

The NGA is funded by NICE and hosted by the Royal College of Obstetricians and Gynaecologists
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Field (based on PRISMA-P)
Roles of sponsor
PROSPERO registration number

Content
NICE funds the NGA to develop guidelines for the NHS in England.
Not registered in PROSPERO

1 Review protocol for review 3b — techniques for radiotherapy for meningioma

Field (based on PRISMA-P)
Key area in the scope

Actual review question

Type of review question
Objective of the review

Eligibility criteria —
population/disease/condition/issue/domain
Eligibility criteria —
intervention(s)/exposure(s)/prognostic
factor(s)

Eligibility criteria — comparator(s)/control
or reference (gold) standard

Outcomes and prioritisation

Content

Managing meningioma

Which technique should be used for adults with meningioma who require radiotherapy?
Intervention

Though many meningioma can be successfully treated with surgery others require radiotherapy, either
following surgery or as sole modality of treatment or at recurrence. Over the past twenty years many new
radiotherapy techniques have been developed which have the potential to improve the effectiveness and
reduce toxicity, especially late-effects. Therefore it would be helpful for clinical teams and patients to have an
evaluation of the data to help selection of the optimal therapeutic option.

Adults with meningioma (not just recurrent meningioma) requiring/suitable for radiotherapy.

e Conventionally fractionated 3D conformal radiotherapy

e Conventionally fractionated IMRT/VMAT

e Radiosurgery (1 fraction)

o Stereotactic radiotherapy (2-5 fractions/hypofractionated)

e Fractionated stereotactic radiotherapy (greater than 5 fractions)
e Proton beam and other particle therapies

e Each other

e Combinations of interventions not possible

Main comparisons to focus on:

e Fractionated radiotherapy: 1 fraction v 2-20 fractions v 21-35 fractions
e 3D CRT v FSRT v IMRT/VMAT v proton/particle

Preliminary classification of the outcomes for decision making:
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Field (based on PRISMA-P)

Eligibility criteria — study design

Other inclusion exclusion criteria

Proposed sensitivity/sub-group analysis,
or meta-regression

Selection process — duplicate
screening/selection/analysis

Content
e Critical:
o progression-free survival/ local control
o Karnofsky Performance status
o steroid (for example dexamethasone) use (duration and dose)
e Important but not critical:
o health-related quality of life
o neurological Function Scale
o cognitive function
o of limited importance:
o second malignancy

Only published full text papers

Systematic reviews
RCTs
Comparative cohort (30 per arm) where RCTs are not available
Only studies including patients treated from 1985 onwards (due to radiotherapy technique advances after
1985 compared to before; treatment before 1985 not comparable to current RT treatment techniques).
e Tumour size/volume
e Tumour Grade 1 versus 2 versus 3
e Anatomical tumour location:
o optic nerve
o cavernous sinus
o convexity and falx
No duplicate screening/selection/analysis will be undertaken for this review as the topic is so technically

complex that the clinical advisor is required to support the reviewer, and is therefore judged to be performing
the quality assurance function of a conventional dual sift.
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Field (based on PRISMA-P)

Data management (software)

Information sources — databases and dates

Identify if an update

Author contacts

Highlight if amendment to previous protocol
Search strategy — for one database

Data collection process — forms/duplicate

Data items — define all variables to be
collected

Methods for assessing bias at
outcome/study level

Content

In order to ensure accuracy, all results are checked by a Senior Systematic Reviewer and the excluded study
list is checked by the committee prior to making recommendations.

If pairwise meta-analyses are undertaken, they will be performed using Cochrane Review Manager
(RevMan5).

‘GRADEpro’ will be used to assess the quality of evidence for each outcome.

STAR will be used for bibliographies/citations and study sifting.

Microsoft Word will be used for data extraction and quality assessment/critical appraisal

See Appendix B for details

Sources to be searched: Medline, Cochrane Central Register of Controlled Trials, Cochrane Database of
Systematic Reviews, Cochrane Database of Abstracts of Reviews of Effectiveness, Health Technology
Database, Embase

Only studies including patients treated from 1985 onwards (due to radiotherapy technique advances after
1985 compared to before; treatment before 1985 not comparable to current RT treatment techniques). Limit
to English language only (Medline and Embase). Limit to RCTs and systematic reviews and observational
studies unless overall return is small

Supplementary search techniques: No supplementary search techniques were used

Key papers:

e Litre et al Int J Rad Oncol Biol Phys 2009: 74 1012-1017 (on radiotherapy)

e Santacroce A et al Neurosurgery 2012 :70 32-39 (on SRS)

Not an update

Developer: National Guideline Alliance (NGA-enquiries@rcog.org.uk)

For details please see section 4.5 of Developing NICE guidelines: the manual

For details please see Appendix B of the full evidence review

A standardised evidence table format will be used, and published as Supplementary Material D
For details please see evidence tables in Supplementary Material D

Appraisal of methodological quality:
The methodological quality of each study will be assessed using an appropriate checklist:
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Field (based on PRISMA-P)

Criteria for quantitative synthesis

Methods for quantitative analysis —
combining studies and exploring
(in)consistency

Meta-bias assessment — publication bias,
selective reporting bias

Confidence in cumulative evidence
Rationale/context — what is known

Describe contributions of authors and
guarantor

Sources of funding/support

Name of sponsor

Content
. ROBIS for systematic reviews
. Cochrane risk of bias tool for randomised studies
. Cochrane risk of bias tool for non-randomised studies

For details please see section 6.2 of Developing NICE guidelines: the manual

The risk of bias across all available evidence will evaluated for each outcome using an adaptation of the
‘Grading of Recommendations Assessment, Development and Evaluation (GRADE) toolbox’ developed by
the international GRADE working group

For details please see section 6.4 of Developing NICE guidelines: the manual
Synthesis of data:
Meta-analysis will be conducted where appropriate using Review Manager.

Minimally important differences

Default values will be used of: 0.8 and 1.2 for dichotomous outcomes; 0.5 times SD for continuous outcomes,
unless more appropriate values are identified by the guideline committee or in the literature.

For details please see section 6.2 of Developing NICE guidelines: the manual.

For details please see sections 6.4 and 9.1 of Developing NICE guidelines: the manual
For details please see the introduction to the evidence review in the full evidence review/guideline.

A multidisciplinary committee developed the guideline. The committee was convened by the National
Guideline Alliance and membership is given in Supplementary Material B in line with section 3 of Developing
NICE guidelines: the manual.

Staff from the National Guideline Alliance undertook systematic literature searches, appraised the evidence,
conducted meta-analysis and cost-effectiveness analysis where appropriate, and drafted the guideline in
collaboration with the committee. For details please see Supplementary Material C.

The National Guideline Alliance is funded by NICE and hosted by the Royal College of Obstetricians and
Gynaecologists

The National Guideline Alliance is funded by NICE and hosted by the Royal College of Obstetricians and
Gynaecologists
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Field (based on PRISMA-P)
Roles of sponsor
PROSPERO registration number

Content
NICE funds the National Guideline Alliance to develop guidelines for the NHS in England.
Not registered in PROSPERO

2 Review protocol for review 5b — follow-up for meningioma

3

Field (based on PRISMA-P)
Key area in the scope
Actual review question

Type of review question
Objective of the review

Eligibility criteria —
population/disease/condition/issue/domain
Eligibility criteria —
intervention(s)/exposure(s)/prognostic
factor(s)

Eligibility criteria — comparator(s)/control
or reference (gold) standard

Outcomes and prioritisation

Content
Follow-up care after treatment for glioma, meningioma or brain metastases

5b — What is the most effective follow-up protocol (including duration, frequency and tests) to detect
recurrence after treatment for meningioma?

Intervention

After treatment for meningioma some patients will recur. The speed of recurrence varies, some meningiomas
grow quickly, others relapse many years, sometimes decades, after initial treatment. Slow growing
meningioma recurrences often do not cause symptoms until they are very large which then limits the
therapeutic options. MRI imaging of the brain (or CT in those unable to have MRI scan) identifies
asymptomatic recurrence. Scanning routinely has costs to healthcare resources, patient time and potentially
psychological health as well as excess radiation in those imaged with CT scan. However it is unclear if the
identification of asymptomatic recurrence improves outcomes. Similarly, if routine imaging is recommended,
the frequency and duration of scanning is also uncertain.

Adults treated for meningioma (surgically or non-surgically)

Any follow-up protocol including duration and frequency of any tests (e.g., MRI/CT scans)

¢ Any other follow-up protocol
¢ No follow up (wait until patient reports symptoms of recurrence)
Critical:
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Field (based on PRISMA-P)

Eligibility criteria — study design

Other inclusion exclusion criteria

Proposed sensitivity/sub-group analysis,
or meta-regression

Selection process — duplicate
screening/selection/analysis

Data management (software)

Content

cognitive function,

treatment for recurrence

overall survival,

numbers of patients with symptomatic versus asymptomatic presentation

Important:
¢ health-related quality of life
Only published full text papers

Systematic reviews

RCTs

Comparative observational studies

We will include papers that have more than 90% of patients who have been treated for meningioma
Adults treated for/after:

e WHO grade | versus WHO grade Il/lll

e initial treatment and after recurrence

e Simpson grade 1/2 resection v > grade 2 resection

Treatment with surgery versus radiotherapy/stereotactic radiosurgery versus both

¢ radio-induced meningioma

No duplicate screening/selection/analysis will be undertaken for this review as the topic is so technically
complex that the clinical advisor is required to support the reviewer, and is therefore judged to be performing
the quality assurance function of a conventional dual sift.

If pairwise meta-analyses undertaken, they will be performed using Cochrane Review Manager (RevMan5).

‘GRADEpro’ will be used to assess the quality of evidence for each outcome.
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Field (based on PRISMA-P)

Information sources — databases and dates

Identify if an update

Author contacts

Highlight if amendment to previous protocol
Search strategy — for one database

Data collection process — forms/duplicate

Data items — define all variables to be
collected

Methods for assessing bias at
outcome/study level

Content
STAR will be used for bibliographies/citations and study sifting.

Microsoft Word will be used for data extraction and quality assessment/critical appraisal

See Appendix B.

Sources to be searched: Medline, Cochrane Central Register of Controlled Trials, Cochrane Database of
Systematic Reviews, Cochrane Database of Abstracts of Reviews of Effectiveness, Health Technology
Database, Embase

Limits (e.g. date, study design): Limit to English language only (Medline and Embase). Limit to RCTs and
systematic reviews and cohort studies unless overall return is small

Date limit: 1990 (CT/MRI not available/comparable to present time before 1990) Supplementary search
techniques: No supplementary search techniques were used

Not an update

Developer: National Guideline Alliance (NGA-enquiries@rcog.org.uk)

NA

For details please see Appendix B of the full evidence review

A standardised evidence table format will be used, and published as Supplementary Material D
For details please see evidence tables in Supplementary Material D

Appraisal of methodological quality:
The methodological quality of each study will be assessed using an appropriate checklist:

. ROBIS for systematic reviews
. Cochrane risk of bias tool for randomised studies
. Cochrane risk of bias tool for non-randomised studies

For details please see section 6.2 of Developing NICE guidelines: the manual

The risk of bias across all available evidence will evaluated for each outcome using an adaptation of the
‘Grading of Recommendations Assessment, Development and Evaluation (GRADE) toolbox’ developed by
the international GRADE working group
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Field (based on PRISMA-P)
Criteria for quantitative synthesis

Methods for quantitative analysis —
combining studies and exploring
(in)consistency

Meta-bias assessment — publication bias,
selective reporting bias

Confidence in cumulative evidence
Rationale/context — what is known

Describe contributions of authors and
guarantor

Sources of funding/support
Name of sponsor

Roles of sponsor
PROSPERO registration number

Content
For details please see section 6.4 of Developing NICE guidelines: the manual

Synthesis of data:
Meta-analysis will be conducted where appropriate using Review Manager.

Minimally important differences

Default values will be used of: 0.8 and 1.2 for dichotomous outcomes; 0.5 times SD for continuous outcomes,
unless more appropriate values are identified by the guideline committee or in the literature.

For details please see section 6.2 of Developing NICE guidelines: the manual.

No evidence was identified. No explorations of publication bias were therefore undertaken.
For details please see sections 6.4 and 9.1 of Developing NICE guidelines: the manual

For details please see the introduction to the evidence review in the full evidence review/guideline.

A multidisciplinary committee developed the guideline. The committee was convened by the National
Guideline Alliance and membership is given in Supplementary Material B in line with section 3 of Developing
NICE guidelines: the manual.

Staff from the National Guideline Alliance undertook systematic literature searches, appraised the evidence,
conducted meta-analysis and cost-effectiveness analysis where appropriate, and drafted the guideline in
collaboration with the committee. For details please see Supplementary Material C.

The National Guideline Alliance is funded by NICE and hosted by the Royal College of Obstetricians and
Gynaecologists

The National Guideline Alliance is funded by NICE and hosted by the Royal College of Obstetricians and
Gynaecologists

NICE funds the National Guideline Alliance to develop guidelines for the NHS in England.
Not registered in PROSPERO
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1 Appendix B — Literature search strategies

Search strategy for review 1a - imaging for suspected glioma and
meningioma

Date of initial search: 30/03/2017

2
3
4
5 Database: Embase 1974 to 2017 March 29, Ovid MEDLINE(R) Epub Ahead of Print,
6 In-Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid

7 MEDLINE(R) 1946 to Present

8

9

0

1

Date of re-run: 05/09/2017

Database: Embase 1974 to 2017 Week 35, Ovid MEDLINE(R) Epub Ahead of Print,
In-Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid
MEDLINE(R) 1946 to Present

2

# Searches

1 exp glioma/ or exp astrocytoma/ or oligodendroglioma/

2 exp Glioblastoma/

& 1 or 2 use ppez

4 exp glioma/ use oemezd or exp astrocytoma/ use oemezd

5 (glioma* or glioblastoma* or GBM or gliosarcoma* or astrocytoma* or oligoastrocytoma* or oligodendroglioma* or
oligo?astrocytoma* or xanthoastrocytoma®).tw.

6 or/3-5

7 Meningioma/ use ppez

8 Meningeal Neoplasms/ use ppez

9 exp meningioma/ use oemezd

10 meningioma*.tw.

11 (mening* adj3 (neoplas* or cancer* or carcin* or tumo* or malign* or h?emangiopericytoma* or
h?emangioblastoma*)).tw.

12 or/7-11

13 6 or12

14 Diagnostic Imaging/ use ppez

15 diagnostic imaging/ use oemezd

16 exp Neuroimaging/ use ppez

17 exp neuroimaging/ use oemezd

18 Multimodal Imaging/ use ppez

19 multimodal imaging/ use oemezd

20 Radionuclide Imaging/ use ppez

21 exp brain scintiscanning/ use oemezd

22 Perfusion Imaging/ use ppez

23 Neuronal Tract-Tracers/ use ppez

24 neuronal tract tracer/ use oemezd

25 exp Magnetic Resonance Imaging/ use ppez

26 exp nuclear magnetic resonance imaging/ use oemezd

27 Diffusion Magnetic Resonance Imaging/ use ppez

28 exp Magnetic Resonance Spectroscopy/ use ppez

29 proton nuclear magnetic resonance/ use oemezd

30 magnetic resonance.tw.

31 (MRI or MR*1 or NMR*1).tw.

32 (MR adj2 (imag* or neuroimag* or scan* or spectroscop* or elastogra* or examination)).tw.

33 (magnet* adj2 (imag* or neuroimag* or spectroscop* or scan* or elastogra® or examination)).tw.

34 (magneti?ation adj2 imaging).tw.

35 exp Positron-Emission Tomography/ use ppez

36 positron emission tomography/ use oemezd

37 computer assisted emission tomography/ use oemezd

38 (PET adj (scan* or imag* or examination)).tw.

39 positron emission tomogra*.tw.

40 (PET or PET-CT or PETCT or PET MR*1).tw.

41 (spin adj2 (imag* or neuroimag* or spectroscop* or resonance)).tw.

42 (advanced adj2 (imag* or spectroscop* or neuroimag* or scan* or MR* or NMR*)).tw.

43 (chemical shift adj2 (imag* or spectroscop* or neuroimag* or scan* or MR* or NMR*)).tw.

44 (structural adj2 (imag* or spectroscop* or neuroimag* or scan* or MR* or NMR*)).tw.
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45 (functional adj2 (imag* or spectroscop* or neuroimag* or scan* or MR* or NMR*)).tw.
46 (diffusion adj2 (imag* or spectroscop* or tractogra* or neuroimag* or scan* or MR* or NMR*)).tw.
47 (perfusion adj2 (imag* or spectroscop* or neuroimag* or scan* or MR* or NMR* or CT)).tw.
48 ((axial or transverse) adj2 (imag* or neuroimag* or scan* or CT or tomogra*)).tw.
49 (T1W*1 or T2W*1).tw.
50 ((T1 or T2) adj2 (imag* or neuroimag* or scan* or MR* or NMR*)).tw.
51 (DWI or DTI or DSC or DCE or ASL).tw.
52 exp nuclear magnetic resonance imaging agent/ use oemezd
53 dynamic contrast.tw.
54 Fluorodeoxyglucose F18/ use ppez
55 fluorodeoxyglucose f 18/ use oemezd
56 ("18F fluorodeoxyglucose" or FDG).tw.
57 Tyrosine/ use ppez
58 "18F fluoro ethyl tyrosine".tw.
59 18F FET.tw.
60 Methionine/ use ppez
61 methionine c 11/ use oemezd
62 ((11C or "carbon 11") adj methionine).tw.
63 MET PET.tw.
64 Gadolinium DTPA/ use ppez
65 gadolinium pentetate/ use oemezd
66 gadolinium.tw.
67 or/14-66
68 13 and 67
69 limit 68 to english language
70 limit 69 to yr="2002-Current"
71 Letter/ use ppez
72 letter.pt. or letter/ use oemezd
73 note.pt.
74 editorial.pt.
75 Editorial/ use ppez
76 News/ use ppez
77 exp Historical Article/ use ppez
78 Anecdotes as Topic/ use ppez
79 Comment/ use ppez
80 Case Report/ use ppez
81 case report/ or case study/ use oemezd
82 (letter or comment*).ti.
83 or/71-82
84 randomized controlled trial/ use ppez
85 randomized controlled trial/ use oemezd
86 random*.ti,ab.
87 or/84-86
88 83 not 87
89 animals/ not humans/ use ppez
90 animal/ not human/ use oemezd
91 nonhuman/ use oemezd
92 exp Animals, Laboratory/ use ppez
93 exp Animal Experimentation/ use ppez
94 exp Animal Experiment/ use oemezd
95 exp Experimental Animal/ use oemezd
96 exp Models, Animal/ use ppez
97 animal model/ use oemezd
98 exp Rodentia/ use ppez
99 exp Rodent/ use oemezd
100 (rat or rats or mouse or mice).ti.
101 or/88-100

102 70 not 101
103 Meta-Analysis/
104 Meta-Analysis as Topic/

105 systematic review/

106 meta-analysis/

107 (meta analy* or metanaly* or metaanaly*).ti,ab.

108 ((systematic or evidence) adj2 (review* or overview*)).ti,ab.

109 ((systematic* or evidence*) adj2 (review* or overview*)).ti,ab.

110 (reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab.

111 (search strategy or search criteria or systematic search or study selection or data extraction).ab.
112 (search* adj4 literature).ab.
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113

114
115
116
117
118
119

120
121

122
123

124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144

145
146
147
148

(medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or cinahl or science
citation index or bids or cancerlit).ab.

cochrane.jw.

((pool* or combined) adj2 (data or trials or studies or results)).ab.

or/103-104,107,109-114 use ppez

or/105-108,110-115 use oemezd

or/116-117

clinical Trials as topic.sh. or (controlled clinical trial or pragmatic clinical trial or randomized controlled trial).pt. or
(placebo or randomi#ed or randomly).ab. or trial.ti.

119 use ppez

(controlled clinical trial or pragmatic clinical trial or randomized controlled trial).pt. or drug therapy.fs. or (groups or
placebo or randomi#ed or randomly or trial).ab.

121 use ppez

crossover procedure/ or double blind procedure/ or randomized controlled trial/ or single blind procedure/ or
(assign* or allocat* or crossover* or cross over* or ((doubl* or singl*) adj blind*) or factorial* or placebo* or random*
or volunteer*).ti,ab.

123 use oemezd

120 or 122

124 or 125

Epidemiologic Studies/

Case Control Studies/

Retrospective Studies/

Cohort Studies/

Longitudinal Studies/

Follow-Up Studies/

Prospective Studies/

Cross-Sectional Studies/

or/127-134 use ppez

clinical study/

case control study/

family study/

longitudinal study/

retrospective study/

prospective study/

cohort analysis/

or/136-142 use oemezd

((retrospective$ or cohort$ or longitudinal or follow?up or prospective or cross section$) adj3 (stud$ or research or
analys$)).ti.

135 or 143 or 144

118 or 126 or 145

102 and 146

remove duplicates from 147

Date of initial search: 05/07/2017

Database: The Cochrane Library, Issue 3 of 12, March 2017
Date of re-run: 05/09/2017

Database: The Cochrane Library, Issue 9 of 12, September 2017

#1
#2

#3
#4
#5
#6
#7
#8
#9
#10
#11
#12

MeSH descriptor: [Glioma] explode all trees

(glioma* or glioblastoma* or gliosarcoma* or astrocytoma* or astroblastoma* or oligodendroglioma* or
oligodendrocytoma* or oligoastrocytoma* or GBM)

(glial near/3 (neoplas* or cancer* or tumo* or carcin* or malign* or metasta®))

{or #1-#3}

MeSH descriptor: [Meningioma] explode all trees

MeSH descriptor: [Meningeal Neoplasms] explode all trees

meningioma*

(mening* near/3 (neoplas* or cancer* or carcin* or tumo* or malign* or metasta*))
{or #5-#8}

#4 or #9

MeSH descriptor: [Diagnostic Imaging] this term only

MeSH descriptor: [Neuroimaging] explode all trees
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#13 MeSH descriptor: [Multimodal Imaging] explode all trees
#14 MeSH descriptor: [Radionuclide Imaging] this term only
#15 MeSH descriptor: [Perfusion Imaging] explode all trees
#16 MeSH descriptor: [Magnetic Resonance Imaging] explode all trees
#17 MeSH descriptor: [Diffusion Magnetic Resonance Imaging] explode all trees
#18 MeSH descriptor: [Magnetic Resonance Spectroscopy] explode all trees
#19 (MRI or MR*1 or NMR*1)
#20 (MR near/2 (imag* or neuroimag* or scan* or spectroscop* or elastogra* or examination))
#21 (magnet* near/2 (imag* or neuroimag* or spectroscop* or scan* or elastogra* or examination))
#22 (magneti?ation near/2 imaging)
#23 MeSH descriptor: [Positron-Emission Tomography] explode all trees
#24 (PET near (scan* or imag* or examination))
#25 positron emission tomogra*

#26 (PET or PET-CT or PETCT or PET MR*1)
#27 MeSH descriptor: [Spin Labels] explode all trees

#28 (spin near/2 (imag* or neuroimag* or spectroscop* or resonance))

#29 (advanced near/2 (imag* or spectroscop* or neuroimag* or scan* or MR* or NMR*))

#30 (chemical shift near/2 (imag* or spectroscop* or neuroimag* or scan* or MR* or NMR*))

#31 (structural near/2 (imag* or spectroscop® or neuroimag* or scan* or MR* or NMR*))

#32 (functional near/2 (imag* or spectroscop* or neuroimag* or scan* or MR* or NMR*))

#33 (diffusion near/2 (imag* or spectroscop* or tractogra* or neuroimag* or scan* or MR* or NMR*))
#34 (perfusion near/2 (imag* or spectroscop* or neuroimag* or scan* or MR* or NMR* or CT))

#35 ((axial or transverse) near/2 (imag* or neuroimag* or scan* or CT or tomogra*))

#36 (T1W*1 or T2W*1)
#37 ((T1 or T2) near/2 (imag* or neuroimag* or scan* or MR* or NMR*))
#38 (DWI or DTI or DSC or DCE or ASL)

#39 dynamic contrast

#40 MeSH descriptor: [Fluorodeoxyglucose F18] explode all trees
#41 ("18F fluorodeoxyglucose" or FDG)

#42 MeSH descriptor: [Tyrosine] this term only

#43 "18F fluoro ethyl tyrosine"

#44 18F FET

#45 MeSH descriptor: [Methionine] this term only

#46 ((11C or "carbon 11") and methionine)

#47 MET PET

#48 MeSH descriptor: [Gadolinium DTPA] this term only
#49 gadolinium

#50 {or #11-#49}

#51 #10 and #50

Search strategy for review 3a — managing inoperable, incompletely excised
or recurrent meningioma

Date of initial search: 11/10/2016

1
2
3
4 Database: Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Ovid
5 MEDLINE(R) Daily and Ovid MEDLINE(R) 1946 to Present
6
7
8
9

Date of re-run: 05/09/2017

Database: Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Ovid
MEDLINE(R) Daily and Ovid MEDLINE(R) 1946 to Present

Searches

Meningioma/

Meningeal Neoplasms/

meningioma*.tw.

(mening* adj3 (neoplas* or cancer* or carcin* or tumo* or malign* or h?emangiopericytoma* or
h?emangioblastoma*)).tw.

or/1-4

exp radiotherapy/

radiotherapy.fs.

(radiotherap* or radiat* or irradiat* or tomotherap* or radiosurg* or brachytherap* or fractionat* or hyperfraction* or
hypofraction* or gamma knife or cyber knife or cyberknife or xknife or arc therap*).tw.

A WN = T

o N o o
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# Searches

9 (WBRT or WBI-IMRT or HA-WBRT or LINAC or IMRT or XRT or XBT or SRS or SRT or VMAT or 3DCRT or 3D
CRT or CRT).tw.

10 Radiation Oncology/

11 (chemoradiotherap* or chemo-radiat* or chemo-irradiat*).tw.

12 or/6-11

13 Watchful Waiting/

14 Observation/

15 watchful wait*.tw.

16 ((active or expect* or symptom* or watch*) adj2 (manag* or monitor* or surveill* or observ* or control*)).tw.

17 (best supportive care or BSC).tw.

18 or/13-17

19 12 and 18

20 Neurosurgery/

21 exp Neurosurgical Procedures/

22 Surgical Procedures, Operative/

23 exp Stereotaxic Techniques/

24 surgery.fs.

25 ((brain or neuro* or intracereb* or intracrani* or crani*) adj2 (surg* or microsurg* or manipulat* or procedur* or
operat* or resect” or debulk* or excis* or ablat* or biops*)).tw.

26 (neurosurg* or craniotom* or craniectom®).tw.

27 ((intra-operat* or intraoperat*) adj3 (technolog* or modalit* or procedur* or technique* or method*)).tw.

28 or/20-27

29 Neoplasm Recurrence, Local/

30 recur®.tw.

31 29 or 30

32 28 and 31

33 12 or 18 or 19 or 32

34 5and 33

35 limit 34 to english language

36 Epidemiologic Studies/

37 Case Control Studies/

38 Retrospective Studies/

39 Cohort Studies/

40 Longitudinal Studies/

41 Follow-Up Studies/

42 Prospective Studies/

43 Cross-Sectional Studies/

44 ((retrospective$ or cohort$ or longitudinal or follow?up or prospective or cross section$) adj3 (stud$ or research or
analys$)).ti.

45 or/36-44

46 Meta-Analysis/

47 Meta-Analysis as Topic/

48 (meta analy* or metanaly* or metaanaly*).ti,ab.

49 ((systematic* or evidence*) adj2 (review* or overview*)).ti,ab.

50 (reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab.

51 (search strategy or search criteria or systematic search or study selection or data extraction).ab.

52 (search* adj4 literature).ab.

53 (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or cinahl or science
citation index or bids or cancerlit).ab.

54 cochrane.jw.

55 or/46-54

56 randomized controlled trial.pt.

57 controlled clinical trial.pt.

58 pragmatic clinical trial.pt.

59 randomi#ed.ab.

60 placebo.ab.

61 drug therapy.fs.

62 randomly.ab.

63 trial.ab.

64 groups.ab.

65 or/56-64

66 Clinical Trials as topic.sh.

67 trial.ti.

68 or/56-60,62,66-67

69 45 or 55 or 68

70 35 and 69

71 Letter/

72 Editorial/

73 News/

74

Brain tumours (primary) and brain metastases in adults: evidence reviews for the
investigation, manangement and follow-up of meningioma DRAFT January 2018



a W DN

DRAFT FOR CONSULTATION
Appendices

74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89

exp Historical Article/

Anecdotes as Topic/

Comment/

Case Report/

(letter or comment* or abstracts).ti.
or/71-78

Randomized Controlled Trial/ or random*.ti,ab.
79 not 80

Animals/ not Humans/

exp Animals, Laboratory/

exp Animal Experimentation/

exp Models, Animal/

exp Rodentia/

(rat or rats or mouse or mice).ti.
or/81-87

70 not 88

Date of initial search: 11/10/2016

Database: Embase Classic+Embase 1947 to 2016 October 11

Date of re-run: 05/09/2017
Database: Embase Classic+Embase 1947 to 2017 Week 35

WN =

~No Ogb

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24
25
26
27
28
29

31
32
33
34
35
36
37
38

exp meningioma/

meningioma*.tw.

(mening* adj3 (neoplas* or cancer* or carcin* or tumo* or malign* or h?emangiopericytoma* or
h?emangioblastoma*)).tw.

or/1-3

exp radiotherapy/

radiotherapy.fs.

(radiotherap* or radiat* or irradiat* or tomotherap* or radiosurg* or brachytherap* or fractionat* or hyperfraction* or
hypofraction* or gamma knife or cyber knife or cyberknife or xknife or arc therap®).tw.

(WBRT or WBI-IMRT or HA-WBRT or LINAC or IMRT or XRT or XBT or SRS or SRT or VMAT or 3DCRT or 3D
CRT or CRT).tw.

(chemoradiotherap* or chemo-radiat* or chemo-irradiat™).tw.

or/5-9

watchful waiting/

conservative treatment/

clinical observation/

watchful wait*.tw.

((active or expect* or symptom* or watch*) adj2 (manag* or monitor* or surveill* or observ* or control*)).tw.
(best supportive care or BSC).tw.

or/11-16

10 and 17

exp neurosurgery/

exp cancer surgery/

exp stereotactic procedure/

surgery.fs.

((brain or neuro* or intracereb* or intracrani* or crani*) adj2 (surg* or microsurg* or manipulat* or procedur* or
operat* or resect* or debulk* or excis* or ablat* or biops*)).tw.

(neurosurg* or craniotom* or craniectom®).tw.

((intra-operat* or intraoperat*) adj3 (technolog* or modalit* or procedur* or technique* or method*)).tw.
or/19-25

tumor recurrence/

cancer recurrence/

recur*.tw.

or/27-29

26 and 30

10 or 17 or 18 or 31

4 and 32

limit 33 to english language

random*.ti,ab.

factorial*.ti,ab.

(crossover* or cross over*).ti,ab.

((doubl* or singl*) adj blind*).ti,ab.
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39 (assign® or allocat* or volunteer* or placebo®).ti,ab.

40 crossover procedure/

41 single blind procedure/

42 randomized controlled trial/

43 double blind procedure/

44 or/35-43

45 systematic review/

46 meta-analysis/

47 (meta analy* or metanaly* or metaanaly*).ti,ab.

48 ((systematic or evidence) adj2 (review* or overview*)).ti,ab.

49 (reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab.

50 (search strategy or search criteria or systematic search or study selection or data extraction).ab.

51 (search* adj4 literature).ab.

52 (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or cinahl or science
citation index or bids or cancerlit).ab.

53 ((pool* or combined) adj2 (data or trials or studies or results)).ab.

54 cochrane.jw.

55 or/45-54

56 Clinical study/

57 Case control study/

58 family study/

59 longitudinal study/

60 retrospective study/

61 prospective study/

62 cohort analysis/

63 ((retrospective* or cohort* or longitudinal or follow?up or prospective or cross section* or observation* or
epidemiolog*) adj3 (stud* or research or analys*)).ti.

64 or/56-63

65 44 or 55 or 64

66 34 and 65

67 letter.pt. or letter/

68 note.pt.

69 editorial.pt.

70 case report/ or case study/

71 (letter or comment*).ti.

72 or/67-71

73 randomized controlled trial/ or random™*.ti,ab.

74 72 not 73

75 animal/ not human/

76 nonhuman/

77 exp Animal Experiment/

78 exp Experimental Animal/

79 animal model/

80 exp Rodent/

81 (rat or rats or mouse or mice).ti.

82 or/74-81

83 66 not 82

Date of initial search: 11/10/2016

Database: The Cochrane Library, Issue 10 of 12, October 2016
Date of re-run: 05/09/2017

Database: The Cochrane Library, Issue 9 of 12, September 2017

#1 MeSH descriptor: [Meningioma] explode all trees

#2 MeSH descriptor: [Meningeal Neoplasms] explode all trees

#3 meningioma*

#4 (mening* near/3 (neoplas* or cancer* or carcin* or tumo* or malign* or h?emangiopericytoma* or
h?emangioblastoma*))

#5 {or #1-#4}

#6 MeSH descriptor: [Radiotherapy] explode all trees

#7 (radiotherap* or radiat* or irradiat* or tomotherap* or radiosurg* or brachytherap* or fractionat* or hyperfraction* or

hypofraction* or gamma knife or cyber knife or cyberknife or xknife or arc therap*)
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#8

#9

#10
#11
#12
#13
#14
#15
#16
#17
#18
#19
#20
#21
#22

#23
#24
#25
#26
#27
#28
#29
#30
#31

(WBRT or WBI-IMRT or HA-WBRT or LINAC or IMRT or XRT or XBT or SRS or SRT or VMAT or 3DCRT or 3D
CRT or CRT)

MeSH descriptor: [Radiation Oncology] this term only

(chemoradiotherap* or chemo-radiat* or chemo-irradiat®) .

{or #6-#10}

MeSH descriptor: [Watchful Waiting] explode all trees

MeSH descriptor: [Observation] this term only

watchful wait*

((active or expect* or symptom* or watch*) near/2 (manag* or monitor* or surveill* or observ* or control*))
(best supportive care or BSC)

{or #12-#16}

MeSH descriptor: [Neurosurgery] explode all trees

MeSH descriptor: [Neurosurgical Procedures] explode all trees

MeSH descriptor: [Surgical Procedures, Operative] explode all trees

MeSH descriptor: [Stereotaxic Techniques] explode all trees

((brain or neuro* or intracereb™ or intracrani* or crani*) near/2 (surg* or microsurg* or manipulat* or procedur® or
operat* or resect” or debulk* or excis* or ablat* or biops*))

(neurosurg* or craniotom* or metastasectom®)

((intra-operat* or intraoperat*) near/3 (technolog* or modalit* or procedur* or technique* or method*))

{or #18-#24}

MeSH descriptor: [Neoplasm Recurrence, Local] explode all trees

recur®

#26 or #27

#25 and #28

{or #11, #17, #29}

#5 and #30

Search strategy for review 3b — techniques for radiotherapy for
meningioma

Systematic reviews and RCTs

Date of initial search: 16/08/2017

Database(s): Embase 1980 to 2017 Week 33, Ovid MEDLINE(R) Epub Ahead of
Print, In-Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid
MEDLINE(R) 1946 to Present

Date of re-run: 07/09/2017

Database(s): Embase 1980 to 2017 Week 36, Ovid MEDLINE(R) Epub Ahead of
Print, In-Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid
MEDLINE(R) 1946 to Present

OO WN -

a2 0o~
=|&

13
14
15

Meningioma/

Meningeal Neoplasms/

1 or 2 use ppez

exp meningioma/ use emez

meningioma*.tw.

(mening* adj3 (neoplas* or cancer* or carcin* or tumo* or malign* or h?emangiopericytoma* or
h?emangioblastoma*)).tw.

or/3-6

exp Radiotherapy/ use ppez

exp radiotherapy/ use emez

radiotherapy.fs.

(radiotherap* or radiat* or irradiat* or radiosurg* or brachytherap* or fractionat* or hyperfraction* or hypofraction* or
gamma knife or cyber knife or cyberknife or xknife or arc therap* or rapidarc).tw.

((proton* or particle* or neutron* or ion*) adj3 (therap* or treatment®)).tw.

(3DCRT or 3D CRT or CRT or FSRT or IMRT or XRT or XBT or SRS or SRT or VMAT).tw.
exp Stereotaxic Techniques/ use ppez

exp stereotactic procedure/ use emez

or/8-15
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# Searches

17 7 and 16

18 limit 17 to english language

19 limit 18 to yr="1985 -Current"

20 Letter/ use ppez

21 letter.pt. or letter/ use emez

22 note.pt.

23 editorial.pt.

24 Editorial/ use ppez

25 News/ use ppez

26 exp Historical Article/ use ppez

27 Anecdotes as Topic/ use ppez

28 Comment/ use ppez

29 Case Report/ use ppez

30 case report/ or case study/ use emez

31 (letter or comment*).ti.

32 or/20-31

33 randomized controlled trial/ use ppez

34 randomized controlled trial/ use emez

35 random*.ti,ab.

36 or/33-35

37 32 not 36

38 animals/ not humans/ use ppez

39 animal/ not human/ use emez

40 nonhuman/ use emez

41 exp Animals, Laboratory/ use ppez

42 exp Animal Experimentation/ use ppez

43 exp Animal Experiment/ use emez

44 exp Experimental Animal/ use emez

45 exp Models, Animal/ use ppez

46 animal model/ use emez

47 exp Rodentia/ use ppez

48 exp Rodent/ use emez

49 (rat or rats or mouse or mice).ti.

50 or/37-49

51 19 not 50

52 Meta-Analysis/

53 Meta-Analysis as Topic/

54 systematic review/

55 meta-analysis/

56 (meta analy* or metanaly* or metaanaly*).ti,ab.

57 ((systematic or evidence) adj2 (review* or overview*)).ti,ab.

58 ((systematic* or evidence*) adj2 (review* or overview*)).ti,ab.

59 (reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab.

60 (search strategy or search criteria or systematic search or study selection or data extraction).ab.

61 (search* adj4 literature).ab.

62 (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or cinahl or science
citation index or bids or cancerlit).ab.

63 cochrane.jw.

64 ((pool* or combined) adj2 (data or trials or studies or results)).ab.

65 or/52-53,56,58-63 use ppez

66 or/54-57,59-64 use emez

67 or/65-66

68 clinical Trials as topic.sh. or (controlled clinical trial or pragmatic clinical trial or randomized controlled trial).pt. or
(placebo or randomi#ed or randomly).ab. or trial.ti.

69 68 use ppez

70 (controlled clinical trial or pragmatic clinical trial or randomized controlled trial).pt. or drug therapy.fs. or (groups or
placebo or randomi#ed or randomly or trial).ab.

7 70 use ppez

72 crossover procedure/ or double blind procedure/ or randomized controlled trial/ or single blind procedure/ or
(assign* or allocat* or crossover* or cross over* or ((doubl* or singl*) adj blind*) or factorial* or placebo* or random*
or volunteer®).ti,ab.

73 72 use emez

74 69 or 71

75 73 or74

76 67 or 75

77 51 and 76

78 remove duplicates from 77
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1 Observational studies

Date of initial search: 16/08/2017

3 Database: Embase 1980 to 2017 Week 33, Ovid MEDLINE(R) Epub Ahead of Print,
4 In-Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid
5 MEDLINE(R) 1946 to Present
6 Date of re-run: 07/09/2017
7 Database(s): Embase 1980 to 2017 Week 36, Ovid MEDLINE(R) Epub Ahead of
8 Print, In-Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid
9 MEDLINE(R) 1946 to Present
0

# Searches

1 Meningioma/

2 Meningeal Neoplasms/

& 1 or 2 use ppez

4 exp meningioma/ use emez

5 meningioma®.tw.

6 (mening* adj3 (neoplas* or cancer* or carcin* or tumo* or malign* or h?emangiopericytoma* or

h?emangioblastoma*)).tw.

7 or/3-6

8 exp Radiotherapy/ use ppez

9 exp radiotherapy/ use emez

10 radiotherapy.fs.

11 (radiotherap* or radiat* or irradiat* or radiosurg* or brachytherap* or fractionat™ or hyperfraction* or hypofraction* or

gamma knife or cyber knife or cyberknife or xknife or arc therap* or rapidarc).tw.

12 ((proton* or particle* or neutron* or ion*) adj3 (therap* or treatment™)).tw.

13 (3DCRT or 3D CRT or CRT or FSRT or IMRT or XRT or XBT or SRS or SRT or VMAT).tw.

14 exp Stereotaxic Techniques/ use ppez

15 exp stereotactic procedure/ use emez

16 or/8-15

17 7 and 16

18 limit 17 to english language

19 limit 18 to yr="1985 -Current"

20 Letter/ use ppez

21 letter.pt. or letter/ use emez

22 note.pt.

23 editorial.pt.

24 Editorial/ use ppez

25 News/ use ppez

26 exp Historical Article/ use ppez

27 Anecdotes as Topic/ use ppez

28 Comment/ use ppez

29 Case Report/ use ppez

30 case report/ or case study/ use emez

31 (letter or comment*).ti.

32 or/20-31

33 randomized controlled trial/ use ppez

34 randomized controlled trial/ use emez

35 random*.ti,ab.

36 or/33-35

37 32 not 36

38 animals/ not humans/ use ppez

39 animal/ not human/ use emez

40 nonhuman/ use emez

41 exp Animals, Laboratory/ use ppez

42 exp Animal Experimentation/ use ppez

43 exp Animal Experiment/ use emez

44 exp Experimental Animal/ use emez

45 exp Models, Animal/ use ppez

46 animal model/ use emez

47 exp Rodentia/ use ppez

48 exp Rodent/ use emez

49 (rat or rats or mouse or mice).ti.

50 or/37-49
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51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

70
71
72

19 not 50

Epidemiologic Studies/
Case Control Studies/
Retrospective Studies/
Cohort Studies/
Longitudinal Studies/
Follow-Up Studies/
Prospective Studies/
Cross-Sectional Studies/
or/52-59 use ppez
clinical study/

case control study/
family study/

longitudinal study/
retrospective study/
prospective study/
cohort analysis/
or/61-67 use emez
((retrospective$ or cohort$ or longitudinal or follow?up or prospective or cross section$) adj3 (stud$ or research or
analys$)).ti.

60 or 68 or 69

51 and 70

remove duplicates from 71

1 Other studies

2
3
4
5
6

10
11
12

13

Date of initial search: 16/08/2017

Database: The Cochrane Library, Issue 8 of 12, August 2017
Date of re-run: 07/09/2017

Database: The Cochrane Library, Issue 9 of 12, September 2017

#1
#2
#3
#4

#5
#6
#7

#8
#9
#10
#11

MeSH descriptor: [Meningioma] explode all trees

MeSH descriptor: [Meningeal Neoplasms] explode all trees

meningioma*

(mening* near/3 (neoplas* or cancer* or carcin* or tumo* or malign* or h?emangiopericytoma* or
h?emangioblastoma*))

{or #1-#4}

MeSH descriptor: [Radiotherapy] explode all trees

(radiotherap* or radiat* or irradiat* or radiosurg* or brachytherap* or fractionat* or hyperfraction* or hypofraction* or
gamma knife or cyber knife or cyberknife or xknife or arc therap* or rapidarc)

((proton* or particle* or neutron* or ion*) near/3 (therap* or treatment*))

(3DCRT or 3D CRT or CRT or FSRT or IMRT or XRT or XBT or SRS or SRT or VMAT)

{or #6-#9}

#5 and #10

Search strategy for review 5b — follow-up for meningioma
Date of initial search: 22/03/2017

Database: Embase 1974 to 2017 March 21, Ovid MEDLINE(R) Epub Ahead of Print,
In-Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid
MEDLINE(R) 1946 to Present

Date of re-run: 07/09/2017
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Database: Embase 1980 to 2017 Week 36, Ovid MEDLINE(R) Epub Ahead of Print,
In-Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid
MEDLINE(R) 1946 to Present

# Searches

1 exp Glioma/ use ppez

2 exp Glioma/ use oemezd

3 exp Astrocytoma/ use ppez

4 exp Astrocytoma/ use oemezd

5 Oligodendroglioma/ use ppez

6 exp Glioblastoma/ use ppez

7 (glioma* or glioblastoma* or GBM or gliosarcoma* or astrocytoma* or oligoastrocytoma* or oligodendroglioma* or
oligo?astrocytoma* or xanthoastrocytoma®).tw.

8 or/1-7

9 Meningioma/ use ppez

10 Meningeal Neoplasms/ use ppez

11 exp Meningioma/ use oemezd

12 meningioma®.tw.

13 (mening* adj3 (neoplas* or cancer* or carcin* or tumo* or malign* or h?emangiopericytoma* or
h?emangioblastoma*)).tw.

14 or/9-13

15 exp Brain Neoplasms/ use ppez

16 exp Brain Tumor/ use oemezd

17 exp Cerebral Cortex/ use ppez

18 exp Brain Cortex/ use oemezd

19 exp Brain/ use ppez

20 exp Brain/ use oemezd

21 exp Meninges/ use ppez

22 Meninx/ use oemezd

23 or/15-22

24 exp Neoplasm Metastasis/ use ppez

25 metastasis/ use oemezd

26 24 or 25

27 23 and 26

28 exp Brain Neoplasms/sc use ppez

29 Brain Metastasis/ use oemezd

30 Meningeal Metastasis/ use oemezd

31 or/28-30

32 27 or 31

33 ((brain or cereb* or intracranial or mening* or brainstem*) adj3 (metasta* or micrometa* or macrometa* or spread*

or carcinomatosis or carcinosis or secondar* or seeding or seeded or disseminat* or migrat*)).tw.
34 32 0r33

35 8or14 or 34

36 exp Recurrence/ use ppez

37 Neoplasm Recurrence, Local/ use ppez

38 Disease Progression/ use ppez

39 cancer recurrence/ use oemezd

40 recurrent disease/ use oemezd

41 tumor recurrence/ use oemezd

42 recurr*ti.

43 or/36-42

44 35 and 43

45 exp Aftercare/ use ppez

46 exp aftercare/ use oemezd

47 (aftercare or "after care" or after-care or follow-up or "follow up" or followup or surveillance).tw.

48 (after treatment or after-treatment or posttreatment or post treatment or post-treatment or post-therap* or post
therap®).ti,ab.

49 ((post-surg* or post surg* or post-operat* or postoperat* or post operat*) adj1 (evaluat* or monitor* or care)).tw.

50 (post-hospital* or post hospital* or posthospital* or after hospital* or follow* hospital*).ti,ab.

51 disease surveillance/ use oemezd

52 periodic medical examination/ use oemezd

53 "medical record review"/ use oemezd

54 exp patient monitoring/ use oemezd

55 (re-examin* or reexamin or monitor* or periodic examin* or regular examin* or checkup* or check-up* or check
up*).ti,ab.

56 follow™ ti.

57 or/45-56

58 44 and 57
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# Searches

59 limit 58 to english language

60 limit 59 to yr="1990 -Current"

61 Letter/ use ppez

62 letter.pt. or letter/ use oemezd

63 note.pt.

64 editorial.pt.

65 Editorial/ use ppez

66 News/ use ppez

67 exp Historical Article/ use ppez

68 Anecdotes as Topic/ use ppez

69 Comment/ use ppez

70 Case Report/ use ppez

71 case report/ or case study/ use oemezd

72 (letter or comment®).ti.

73 or/61-72

74 randomized controlled trial/ use ppez

75 randomized controlled trial/ use oemezd

76 random*.ti,ab.

77 or/74-76

78 73 not 77

79 animals/ not humans/ use ppez

80 animal/ not human/ use oemezd

81 nonhuman/ use oemezd

82 exp Animals, Laboratory/ use ppez

83 exp Animal Experimentation/ use ppez

84 exp Animal Experiment/ use oemezd

85 exp Experimental Animal/ use oemezd

86 exp Models, Animal/ use ppez

87 animal model/ use oemezd

88 exp Rodentia/ use ppez

89 exp Rodent/ use oemezd

90 (rat or rats or mouse or mice).ti.

91 or/78-90

92 60 not 91

93 Meta-Analysis/

94 Meta-Analysis as Topic/

95 systematic review/

96 meta-analysis/

97 (meta analy* or metanaly* or metaanaly*).ti,ab.

98 ((systematic or evidence) adj2 (review* or overview*)).ti,ab.

99 ((systematic* or evidence*) adj2 (review* or overview*)).ti,ab.

100 (reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab.

101 (search strategy or search criteria or systematic search or study selection or data extraction).ab.

102 (search* adj4 literature).ab.

103 (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or cinahl or science
citation index or bids or cancerlit).ab.

104 cochrane.jw.

105 ((pool* or combined) adj2 (data or trials or studies or results)).ab.

106 0r/93-94,97,99-104 use ppez

107 0or/95-98,100-105 use oemezd

108 or/106-107

109 clinical Trials as topic.sh. or (controlled clinical trial or pragmatic clinical trial or randomized controlled trial).pt. or
(placebo or randomi#ed or randomly).ab. or trial.ti.

110 109 use ppez

111 (controlled clinical trial or pragmatic clinical trial or randomized controlled trial).pt. or drug therapy.fs. or (groups or
placebo or randomi#ed or randomly or trial).ab.

112 111 use ppez

113 crossover procedure/ or double blind procedure/ or randomized controlled trial/ or single blind procedure/ or
(assign* or allocat* or crossover* or cross over* or ((doubl* or singl*) adj blind*) or factorial* or placebo* or random*
or volunteer*).ti,ab.

114 113 use oemezd

115 110 or 112

116 112 or 114

117 Cohort Studies/ or Longitudinal Studies/ or Follow-Up Studies/ or Prospective Studies/ or Comparative Study/

118 117 use ppez

119 cohort analysis/ or longitudinal study/ or follow up/ or prospective study/ or comparative study/

120 119 use oemezd

121 ((cohort™ or follow-up or follow?up or inciden* or longitudinal or prospective) adj1 (stud* or research or analys*)).tw.

122 118 or 120 or 121
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123 108 or 115 or 122
124 92 and 123
125 remove duplicates from 124

Date of initial search: 22/03/2017

Database: The Cochrane Library, Issue 3 of 12, March 2017
Date of re-run: 07/09/2017

Database: The Cochrane Library, Issue 9 of 12, September 2017

#1 MeSH descriptor: [Glioma] explode all trees

#2 (glioma* or glioblastoma* or gliosarcoma* or astrocytoma* or astroblastoma* or oligodendroglioma* or
oligodendrocytoma* or oligoastrocytoma* or GBM)

#3 (glial near/3 (neoplas* or cancer* or tumo* or carcin* or malign* or metasta*))

#4 {or #1-#3}

#5 MeSH descriptor: [Meningioma] explode all trees

#6 MeSH descriptor: [Meningeal Neoplasms] explode all trees

#7 meningioma*

#8 (mening* near/3 (neoplas* or cancer* or carcin* or tumo* or malign* or metasta*))

#9 {or #5-#8}

#10 MeSH descriptor: [Neoplasm Metastasis] explode all trees

#11 MeSH descriptor: [Brain Neoplasms] explode all trees

#12 MeSH descriptor: [Brain] explode all trees

#13 #11 or #12

#14 #10 and #13

#15 ((brain or cereb* or intracranial or mening*) near/3 (metasta* or micometasta* or spread* or involvement or
carcinosis or secondar®))

#16 #14 or #15

#17 #4 or #9 or #16

#18 MeSH descriptor: [Recurrence] explode all trees
#19 MeSH descriptor: [Neoplasm Recurrence, Local] explode all trees
#20 recurr*

#21 {or #18-#20}
#22 #17 and #21
#23 MeSH descriptor: [Aftercare] explode all trees

#24 (aftercare or "after care" or after-care or follow-up or "follow up" or followup or surveillance)

#25 ("after treatment*" or after-treatment* or posttreatment* or "post treatment*" or post-treatment* or post-therap* or
"post therap*")

#26 ((post-surg* or "post surg*" or post-operat* or postoperat* or "post operat*") adj1 (evaluat* or monitor* or care))

#27 (post-hospital* or "post hospital*" or posthospital* or "after hospital*" or "follow* hospital*")

#28 {or #23-#27}
#29 #22 and #28 Publication Year from 1990 to 2017
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1 Appendix C — Clinical evidence study selection

2 PRISMA flowchart for review 1a - imaging for suspected glioma and meningioma

3 Figure 1: Flow diagram of clinical article selection for review 1a - imaging for suspected glioma and meningioma

Titles and abstracts
identified, N= 4367

! J

Full copies retrieved Excluded, N=4297
and assessed for (not relevant population,
eligibility, N= 70 design, intervention,

comparison, outcomes,
unable to retrieve)

Publications included Publications excluded
in review, N= 4 from review, N= 66
(refer to excluded
studies list)
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1 PRISMA flowchart for review 3a — managing inoperable, incompletely excised or recurrent meningioma

2 Figure 2: Flow diagram of clinical article selection for review 3a — managing inoperable, incompletely excised or recurrent
3 meningioma

Titles and abstracts
identified, N = 2139

! J

Full copies retrieved Excluded, N=1973
and a.s:sessgd for (not relevant population,
eligibility, N= 166 design, intervention,

comparison, outcomes,
unable to retrieve)

Publications included Publications excluded
in review, N= 12 from review, N= 154
(refer to excluded
studies list)
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1 PRISMA flowchart for review 3b — techniques for radiotherapy for meningioma

2 Figure 3: Flow diagram of clinical article selection for review 3b — techniques for radiotherapy for meningioma

Titles and abstracts
identified, N= 1694

X J

Full copies retrieved Excluded, N= 1628
and assessed for (not relevant population,
eligibility, N= 66 design, intervention,

comparison, outcomes,
unable to retrieve)

Publications included Publications excluded
in review, N=7 from review, N= 59
(refer to excluded
studies list)
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1 PRISMA flowchart for review 5b — follow-up for meningioma

2 Figure 4: Flow diagram of clinical article selection for 5a, 5b and 5c - follow up after treatment for glioma, meningioma and brain
3 metastases (the searches for all three reviews were conducted simultaneously)

Titles and abstracts
identified, N= 4453

! J

Full copies retrieved Excluded, N=4324
and a.s:sessgd for (not relevant population,
eligibility, N= 129 design, intervention,

comparison, outcomes,
unable to retrieve)

Publications included Publications excluded
in review, N=0 from review, N= 129
(refer to excluded
studies list)
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Appendix D — Clinical evidence tables
See Supplementary Material D.
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1 Appendix E — Forest plots

2 Forest plots for review 1a - imaging for suspected glioma and meningioma

3 Not applicable - no evidence was identified.

4 Forest plots for review 3a — managing inoperable, incompletely excised or recurrent meningioma
5 Forest plot for overall survival in patients with incompletely resected atypical meningioma
6
7
Radiotherapy Observation Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl

Bagshaw (2017) 2 2 G 1.28 [0.65, 2.53] —1t—

McCarthy (1995) 10 20 7E g6 0.57 [0.36, 0.838] ——

Sun (2013 32 32 22 27 1.23[1.02,1.48] +

0.01 0.1 10 100

8 Favours observation Favours radiotherapy

9 Forest plot for recurrence rate in patients with incompletely resected atypical meningioma

10
11
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Forest plots for review 3b — techniques for radiotherapy for meningioma

Not applicable - there were only data from one study for the outcomes within each treatment comparison or, when more than one study
contributed data to an outcome within a treatment comparison, because the data were not adequately reported to be able to undertake meta-
analyses.

Forest plots for review 5b — follow-up for meningioma

Not applicable - no evidence was identified.
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1 Appendix F — GRADE tables

2 GRADE tables for review 1a - imaging for suspected glioma and meningioma

3
4

©oO~NOO

10

14
15
16

Table 28: Clinical evidence profile: colour map images derived from PWI, MRS and the following cut-off data: 1.75 rCBV, 1.5 for
Choline, 1.5 Cho/NAA (semi quantitative analysis from Caulo 2014)

PWI and Very serious risk of No serious No serious Serious imprecision? Very low
MRS bias’ inconsistency indirectness
ClI confidence interval
1 Unclear whether index test results were interpreted without knowledge of the results of the reference standard; unclear interval between index test and reference standard;
unclear whether the study was free of commercial funding; data driven study: the threshold for a positive rest was not pre-specified but determined post-hoc after assessing the
data
2 The difference between upper and lower 95% CI was >0.25 for sensitivity

Table 29: Clinical evidence profile: conventional MRI sequences (qualitative analysis from Caulo 2014)

Conventional 110 Very serious risk of No serious No serious No serious imprecision

MRI bias’ inconsistency indirectness
ClI confidence interval
1 Interval between index test and reference standard unclear; unclear whether the study was free of commercial funding; data driven study: the threshold for a positive test was
not pre-specified but determined post-hoc after assessing the data

Table 30: Clinical evidence profile: DWI (ADC maps generated), DTI, MRS (Cho/Cr, NAA/Cr, Cho/NAA, lactate/Cr, and lipids/Cr) and
PWI (blood volume and mean transit maps were generated) with a cut-off value of -0.3096 (quantitative analysis from Caulo

2014)
DWI, DTIl, MRS and 1 Very serious risk of  No serious No serious No serious
WPI bias’ inconsistency indirectness imprecision
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ClI confidence interval

1 unclear whether index test results were interpreted without knowledge of the results of the reference standard; unclear interval between index test and reference standard;
unclear whether the study was free of commercial funding; data driven study: the threshold for a positive rest was not pre-specified but determined post-hoc after assessing the
data.

Table 31: Clinical evidence profile: DWI (ADC maps generated), DTI, MRS (Cho/Cr, NAA/Cr, Cho/NAA, lactate/Cr, and lipids/Cr) and
PWI (blood volume and mean transit maps were generated) with a cut-off value of -0.3096 without including
oligodendroglioma (ODG) (identification of high- versus low-grade glioma) (quantitative analysis from Caulo 2014)

DWI, DTI, MRS and 1 110 Very serious risk of  No serious No serious No serious Low

WPI bias’ inconsistency indirectness imprecision
ClI confidence interval
1 unclear whether index test results were interpreted without knowledge of the results of the reference standard; unclear interval between index test and reference standard;
unclear whether the study was free of commercial funding; data driven study: the threshold for a positive test was not pre-specified but determined post-hoc after assessing the
data.

Table 32: Summary clinical evidence profile: conventional MRI (Law 2003)

Conventional MRI Very serious risk of  No serious No serious No serious
bias’ inconsistency indirectness imprecision

ClI confidence interval
1 unclear interval between index test and reference test; data driven study: the threshold for a positive test was not pre-specified but determined post-hoc after assessing the
data

Table 33: Clinical evidence profile: perfusion MRI (Law 2003)
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Perfusion MRI —
threshold values for
rCBV with minimum
C2 error

Perfusion MRI —
threshold values for
rCBV with minimum
C1 error

Perfusion MRI —
threshold values for
same sensitivity as
CMRI

Perfusion MRI —
threshold values for
same specificity as
cMRI

160

160

160

Very serious risk of
bias’

Very serious risk of
bias’

Very serious risk of
bias’

Very serious risk of
bias’

Cl confidence interval, rCBV relative cerebral blood volume
1 unclear interval between index test and reference test; data driven study: the threshold for a positive test was not pre-specified but determined post-hoc after assessing the

data

Table 34: Clinical evidence profile: threshold values for Cho/Cr from perfusion MRS (Law 2003)

No serious
inconsistency

No serious
inconsistency

No serious
inconsistency

No serious
inconsistency

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
imprecision

No serious
imprecision

No serious
imprecision

No serious
imprecision

Low

Low

Low

Perfusion MRI —
threshold values for
Cho/Cr with
minimum C2 error
Perfusion MRI —
threshold values for
Cho/Cr with
minimum C1 error

160

Very serious risk of
bias’

Very serious risk of
bias’

No serious
inconsistency

No serious
inconsistency
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Perfusion MRI — Very serious risk of  No serious No serious No serious
threshold values for bias’ inconsistency indirectness imprecision
same sensitivity as
cMRI
Perfusion MRI — 1 160 Very serious risk of  No serious No serious No serious Low
threshold values for bias’ inconsistency indirectness imprecision
same specificity as
cMRI

ClI confidence interval, rCBV relative cerebral blood volume, Cho/Cr choline [Cho] / creatine [Cr]; cMRI conventional MRI
1 unclear interval between index test and reference test; data driven study: the threshold for a positive test was not pre-specified but determined post-hoc after assessing the
data

Table 35: Clinical evidence profile: thresholds for Cho/NAA from perfusion MRI (Law 2003)

Perfusion MRI — Very serious risk of  No serious No serious No serious
threshold values for bias’ inconsistency indirectness imprecision
Cho/NAA with
minimum C2 error
Perfusion MRI — 1 160 Very serious risk of  No serious No serious No serious Low
threshold values for bias’ inconsistency indirectness imprecision
Cho/NAA with
minimum C1 error
Perfusion MRI — 1 160 Very serious risk of  No serious No serious Serious imprecision? Very low
threshold values for bias’ inconsistency indirectness
same sensitivity as
cMRI
Perfusion MRI — 1 160 Very serious risk of  No serious No serious No serious Low
threshold values for bias’ inconsistency indirectness imprecision
same specificity as
cMRI
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Cho/NAA Cho/N-acetylaspartate [NAA], MRS magnetic resonance spectroscopy, Cl confidence interval

1 unclear interval between index test and reference test; data driven study: the threshold for a positive test was not pre-specified but determined post-hoc after assessing the
data

2 The difference between the upper and lower 95% ClI for sensitivity was >0.25

Table 36: Clinical evidence profile: threshold values for rCBV and Cho/NAA ratio together (Law 2003)

Threshold values Very serious risk of  No serious No serious No serious

for rCBV and bias’ inconsistency indirectness imprecision

Cho/NAA ratio

together with

minimum C2 error

Threshold values 1 160 Very serious risk of  No serious No serious No serious Low
for rCBV and bias’ inconsistency indirectness imprecision

Cho/NAA ratio

together with

minimum C1 error

Threshold values 1 160 Very serious risk of  No serious No serious No serious Low
for rCBV and bias’ inconsistency indirectness imprecision

Cho/NAA ratio

together — threshold
values for same
sensitivity as cMRI

Threshold values 1 160 Very serious risk of  No serious No serious No serious Low
for rCBV and bias’ inconsistency indirectness imprecision
Cho/NAA ratio

together — threshold
values for same
specificity as cMRI
Cho/NAA Cho/N-acetylaspartate [NAA], MRS magnetic resonance spectroscopy, Cl confidence interval, rCBV relative cerebral blood volume

1 unclear interval between index test and reference test; data driven study: the threshold for a positive test was not pre-specified but determined post-hoc after assessing the
data

95
Brain tumours (primary) and brain metastases in adults: evidence reviews for the investigation, management and follow-up of meningioma
DRAFT January 2018



O ~NOUOPRWN

—_
0O

12

DRAFT FOR CONSULTATION
Appendices

Table 37: Clinical evidence profile: conventional MRI (Zou 2011)

Conventional MRI Very serious risk of  No serious No serious Serious imprecision? Very low
bias’ inconsistency indirectness

ClI confidence interval; MRI magnetic resonance imaging

1 Unclear whether the results of the index test were interpreted without prior knowledge of the reference standard, the conduct or interpretation of the index test could have
introduced bias; data driven study: the threshold for a positive test was not pre-specified but determined post-hoc after assessing the data

2 The difference between upper and lower 95% CI was >0.25 for sensitivity

Table 38: Clinical evidence profile: combination of apparent diffusion coefficient (ADC) and N-acetylaspartate/choline ratio (NAA/Cho)

(Zou 2011)
Conventional MRI Very serious risk of  No serious No serious No serious

bias’ inconsistency indirectness imprecision

ClI confidence interval; MRI magnetic resonance imaging
1 Unclear whether the results of the index test were interpreted without prior knowledge of the reference standard; the conduct or interpretation of the index test could have
introduced bias; data driven study: the threshold for a positive test was not pre-specified but determined post-hoc after assessing the data

Table 39: Clinical evidence profile: T2 WI - FLAIR GLCM Cluster Shade

Conventional MRI Very serious risk of  No serious No serious Serious imprecision? Very low
(T2 WI - FLAIR bias’ inconsistency indirectness

GLCM Cluster

Shade)

ClI confidence interval; MRl magnetic resonance imaging

1 data driven study: the threshold for a positive test was not pre-specified but determined post-hoc after assessing the data; unclear whether patient flow could have introduced
bias; unclear whether the study was free of commercial funding

2 The difference between upper and lower 95% CI was >0.25 for sensitivity
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Table 40: Clinical evidence profile: TIW1-CE GLCM Entropy on the T1W1-CE sequence

Conventional MRI Very serious risk of  No serious No serious No serious
(TMW1-CE GLCM bias’ inconsistency indirectness imprecision
Entropy on the

T1W1-CE

sequence)

ClI confidence interval; MRI magnetic resonance imaging
1 data driven study: the threshold for a positive test was not pre-specified but determined post-hoc after assessing the data; unclear whether patient flow could have introduced
bias; unclear whether the study was free of commercial funding

Table 41: Clinical evidence profile: Summary clinical evidence profile for combined features of conventional MRI and DWI

Combined features Very serious risk of  No serious No serious No serious
of conventional MRI bias’ inconsistency indirectness imprecision
(T1W1-CE GLCM

Entropy on the

T1W1-CE

sequence) and DWI
(ADC homogeneity
on the ADC map)

ClI confidence interval; MRI magnetic resonance imaging
1 data driven study: the threshold for a positive test was not pre-specified but determined post-hoc after assessing the data; unclear whether patient flow could have introduced
bias; unclear whether the study was free of commercial funding
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1 GRADE tables for review 3a — managing inoperable, incompletely excised or recurrent meningioma

2 Table 52: Clinical evidence profile: Radiotherapy versus observation in patients with incompletely resected WHO grade I-lll
meningioma

1 observation no no serious no serious serious’ none NR/212  NR/192 Not 474 fewer @00 CRITICAL
(Frost  al studies serious  inconsistency indirectness significa per 1000 (o)
ell risk of nt (uni- (not VERY
2016) bias or estimable)  LOwW
multivari
ate)
1 observation serious? no serious no serious serious’ none 0/21 4/19 Observa 211 fewer @00 CRITICAL
(Frost  al studies inconsistency indirectness (0%) (21.1%) tion < per 1000 0)
ell radiothe (not VERY
2016) rapy estimable)  LOW
(p<
0.05)
1 observation no no serious no serious serious none 0/21 0/19 Not Not @00 CRITICAL
(Frost  al studies serious  inconsistency indirectness (0%) (0%) applicab  applicable (0)
ell risk of le VERY
2016) bias LOW
4 " Low event rate
5 2Event rates not clearly reported in study, so not included here
6 3 Uncontrolled confounders/Unadjusted analyses
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Table 53: Clinical evidence profile: Radiotherapy versus observation in patients with incompletely resected benign meningioma

1 observation serious’ no serious no serious no serious  none 155/23  3447/45 Non- 753 fewer @00 CRITICAL
(McCa al studies inconsistency indirectness'  imprecisio 8 77 significa per 1000 (o)

rthy n (65.1%) (75.3%) nt (not VERY

1998) estimable) LOW

! Radiotherapy was classified into yes/no depending on whether the patient had received any radiotherapy. No further details reported.

Table 54: Clinical evidence profile: Radiotherapy versus observation in patients with incompletely resected malignant meningioma

1 observation serious’ no serious no serious no serious  none 75/169 178/279 Observa 638 fewer ®00 CRITICAL
(McCa al studies inconsistency  indirectness?  imprecisio (44.4%) (63.8%) tion > per 1000 0
rthy n radiothe (not VERY
1998) rapy estimable) LOW

(p=

0.02,

favours

observat

ion)

T Patient characteristics by intervention group not reported, unadjusted analyses
2 Radiotherapy was classified into yes/no depending on whether the patient had received any radiotherapy. No further details reported.
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2 Table 55: Clinical evidence profile: Radiotherapy versus observation in patients with incompletely resected atypical meningioma?

3 observatio serious very serious no serious  serious* none 44/54  104/12 RR = @00 CRITICAL
(Bags nal studies ! inconsistenc  indirectnes (81.5% 2 1.28 o)
haw y? s8 ) (85.2% (0.65to VER
2017; ) 2.53), Y
McCa 0.57 LOW
rthy (0.36 to
1998; 0.88)
Sun and
2013) 1.23

(1.02 to

1.48)*
3 observatio serious serious no serious  serious® none 8/29 26/37 RR = @00 CRITICAL
(Algh  nal studies inconsistenc  indirectnes (27.6% (70.3% 0.53 0)
amdi y® s ) ) (0.16 to VER
2017; 1.69), Y
Bags 0.66 LOW
haw (0.31 to
2017; 1.4)
Lee and
2013) 0.11
) (0.02 to

0.51)%
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'Recurrencelprogression-free survival (follow-up 23-67 months)
4 observatio serious no serious no serious  serious® none Hardes Hardes Hardesty (2013): @00 CRITICAL
(Hard nal studies inconsistenc  indirectnes ty ty Observation = o)
esty y S (2013):  (2013):  Radiotherapy (p=  VER
2013; Not Not 0.16-0.55) Y
Lee reporte reporte LOW
2013; d d Lee (2013):

Park Observation <
2013; Lee Lee Radiotherapy (p =
Sun (2013):  (2013): 0.0016)
2013) 13/14 1/5
(92.9% (20.0% Park (2013):
) ) Observation <
Radiotherapy (p <
Park Park 0.001)
(2013):  (2013):
Not Not Sun (2013):
reporte  reporte Observation <
@ ¢ Radiotherapy (ps <
Sun Sun SRUEL)
(2013):  (2013):
Not Not
reporte reporte
d d
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observatio serlous no serious no serious  serious® none 1/86 0/99  Study 1: No severe @00 CRITICAL
(Hard nal studies inconsistenc  indirectnes (1.2%) (0.0%) acute side effects 0
estry y S observed. Transient VER
2013; mild side effects, Y
Park such as fatigue, LOW
2013; headache,
Sun intermittent nausea,
2013) dizziness and skin

irritation at portals
observed in most
patients. Cognitive
disturbance and
motor neuropathy
were the most
common late side
effects. Others
including memory
disturbance, speech
impairment,
encephalopathy,
seizures, and
aemorrhage also
observed.

Study 2: No RT-
related adverse
events observed
Study 3: 1 patient
suffered cranial
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wound breakdown
due to IMRT,
requiring operative
reconstruction.

T Uncontrolled confounders/unadjusted analyses

2 |2 = 88%, indicating substantial heterogeneity. Therefore, the RRs were not combined.

3 Radiotherapy was classified into yes/no depending on whether the patient had received any radiotherapy. No further details reported.

4 Low event rate

5 12 = 60%, indicating substantial heterogeneity, which in combination with the fact that these were small observational studies with a number of limiations meant that the risk
ratios were not combined.

Table 56: Clinical evidence profile: Radiotherapy versus observation in patients with incompletely resected WHO grade Ii
meningioma (NOS)?

1 observatio serious no serious no serious  serious? none 3/12 8/30 Non- 16 fewer @00  CRITICAL
(Yoon nal studies ' inconsistenc  indirectnes (25.0% (26.7%  signific ~ Per 1000 o)
2015) y s ) ) ant (from 187 VER

fewer to Y

0(%;) 520 more) LOW
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 Progression-free survival (follow-up median 32 months; Better indicated by higher values)
1 observatio serious no serious no serious  serious none Mean Mean Non- - @®00 CRITICAL
(Yoon nal studies inconsistenc  indirectnes =59 =47  signific 0)
2015) y s month months ant VER
S (p= v
0.4) e
1 observatio serious no serious no serious  serious none 10/12 25/30 Non- 0 fewer @®00 CRITICAL
(Yoon nal studies inconsistenc  indirectnes (83.3% (83.3% sjgnific  Per 1000 0)
2015) y s ) ) ant (from 217  VER
(o= fewer to Y
0.98) to 292 LOW
more)

T Uncontrolled confounders/unadjusted analyses
2 Low event rate
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Table 57: Clinical evidence profile: Radiotherapy versus observation in patients with incompletely resected WHO grade Il atypical
meningioma located in the skull base

1 observatio serious no serious no serious  serious? none NR/9 5/5 Non- - @00 CRITICAL
(Wan nal studies '’ inconsistenc  indirectnes (100%) signific 0
g y S ant VER
2015) Y
LOW
1 observatio serious no serious no serious  serious? none One complication observed after STR @00 CRITICAL
(Wan  nal studies ! inconsistenc  indirectnes (facial palsy; tumour location ()
g y S petroclivus). VER
2015) “Following radiotherapy, self-limiting Y

symptoms like dizziness, headache, and LOW
skin irritation were observed, but there
were no severe acute side effects.”

T Uncontrolled confounders/unadjusted analyses
2 L ow event rate
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Table 58: Clinical evidence profile: Radiotherapy versus observation in patients with incompletely resected primary sphenoid wing
meningioma

1 observatio serious no serious no serious  serious® none 0/31 16/38 Observ 421 fewer @00 CRITICAL
(Peel nal studies '’ inconsistenc  indirectnes (0.0%) (42.1% ation > per 1000 o)
e y s? ) Radioth (not VER
1996) erapy eStimable) Y

(p< LOW

0.0000

5)
1 observatio serious no serious no serious  serious® none -Operative complications: Third cranial @00 CRITICAL*
(Peel  nal studies ! inconsistenc  indirectnes nerve palsy (N = 4), fifth cranial 0
e y s? nerve dysfunction (N = 1), ptosis (N=1), yER
1996) central retinal artery occlusion (N = 1), %

cerebrospinal fluid leak (N = 1), and LOW

pulmonary embolism (N = 1).

-Serious morbidity (N = 0) or mortality (N
= 0)

-Anterior ischemic optic neuropathy (N =
3), central retinal vein occlusion (N = 1).
“All events occurred at least 2 years
postoperatively but ipsilateral to the
previous frontotemporal craniotomy.”
-Radiation therapy (temporary) adverse
events: Mild skin erythema and lateral
brow alopecia, but no retinal or optic
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nerve complications, except possibly N
=1.

1 T Uncontrolled confounders/unadjusted analyses
2 2 Patients treated 1981-1994, unclear how many treated 1981-1985, that is, outside of our inclusion criterion of 1985 onwards.
3 3 Low event rate
4 4 These data are not split by primary/recurrent group, but collapsed across them.
5 Table 59: Clinical evidence profile: Radiotherapy versus observation in patients with incompletely resected meningioma involving the
6 major venous sinus
1 observatio serious no serious no serious  serious? none o/7 3/7 RR 369 fewer @00  CRITICAL
(Han  nal studies ' inconsistenc  indirectnes (0.0%) (42.9% 0.14 per 1000 o)
2016) y S ) (0.01to (from424  VER
2.34) fewer to Y
574 more) LOW
7 T Uncontrolled confounders/unadjusted analyses
8 2| ow event rate
9
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1 Table 60: Clinical evidence profile: Radiotherapy versus surgery in patients with recurrent atypical meningioma

1 observatio serious no serious no serious  serious? none 9/12 9/10 RR 153 fewer @00  CRITICAL
(Bags nal studies inconsistenc indirectnes (75.0% (90.0% 0.83 per 1000 0
haw y s ) ) (057to (from 387  VER
2017) 1.23) fewer to Y
207 more) LOW
2 T Uncontrolled confounders/unadjusted analyses
3 2 | ow event rate
4 Table 61: Clinical evidence profile: Radiotherapy versus observation in patients with incompletely resected recurrent sphenoid wing
5 meningioma

1 observatio serious no serious no serious serious?® none 0/11 5/6 Observ 833 fewer @00 CRITICAL
(Peel nal studies ' inconsistenc  indirectnes (0.0%) (83.3% ation>  per 1000 ¢}
e y s? ) Radioth (not VER
1996) erapy estimable) Y
(p< LOW
0.0012)
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T Uncontrolled confounders/unadjusted analyses
2 Patients treated 1981-1994, unclear how many treated 1981-1985, that is, outside of our inclusion criterion of 1985 onwards.
3 [ow event rate

GRADE tables for review 3b — techniques for radiotherapy for meningioma

Table 62: Clinical evidence profile: Stereotactic radiosurgery (SRS) or fractionated stereotactic radiotherapy (FSRT) in patients with cavernous
sinus meningioma

2 observatio serious no serious no serious  serious? yes® 684 954 Not Not @00 CRITICAL
(Corr  nal studies '’ inconsistenc  indirectnes estimab estimable® 0

ea y s le, but VER

2014; not Y

Metell signfica LOW

us nt*5

2005)

1 observatio serious no serious no serious  serious? none 3/32 1/57 RR 76 more ®00 IMPORTAN
(Corr  nal studies '’ inconsistenc  indirectnes (9.4%) (1.8%) 5.34 per 1000 o) T

ea y s (0.58 to (from 7 VER

2014) 49.27) fewer to Y

847 more) LOW
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observatio serious no serious no serious  serious? none 7132 0/57 @00 CRITICAL
(Corr nal studies ' inconsistenc  indirectnes (21.9% (0.0%) 4 93 estlmable 0
ea y S ) (1.89 to VER
2014) 12.87) Y

LOW

2 observatio serious no serious no serious  serious? yes? 0/68 0/95 Not Not @®00 NOT
(Corr  nal studies inconsistenc  indirectnes (0.0%) (0.0%) estimab estimable o) IMPORTAN
ea y s le, but VER T
2014; not Y
Metell signific LOW
us ant

2005)
T Uncontrolled confounders (SRS had smaller tumours than FSRT) in the included studies
2 | ow event rates/low numbers of patients
3 The time frames covering the 2 treatment group differed in one of the studies (FSRT: 1986-1999; SRS: 1994-1997)
4 Event rate not reported in one of the studies. In the other study 2/38 and 2/36 patients, respectively, progressed in the FSRT and SRS groups.
5 Disease-free survival rates in Correa 2014: SRS (5, 10 and 15 year = 100%, 95.7% and 90.3%) = SRT (5, 10 and 15 year = 98.1%, 90.3% and 90.3%; p = 0.567).
Progression free survival rates in Metellus 2005: FSRT: 5- and 10-year = 94.7%, SRS: 5- and 10-year = 94.4%.
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Table 63: Clinical evidence profile: Fractionated stereotactic radiotherapy (FSRT) versus hypo-fractionated stereotactic radiotherapy (hFRST) in
patients with grade | meningioma

1 observatio serious no serious serious? serious?® none 2534 494 Not Not @®00 CRITICAL
(Foka nal studies ! inconsistenc estimab estimable* (0}
S y le, but VER
2014) not Y
signific LOW
ant
1 observatio serious no serious serious? serious?® none 0/253 0/49 Not Not ®00 NOT
(Foka nal studies ! inconsistenc (0.0%) (0.0%) estimab estimable o) IMPORTAN
s y le, but VER T
2014) not Y
signific LOW
ant

T Uncontrolled confounders (patient characteristics not reported split by radiotherapy group, but clear that at least target volume differ between the treatment groups)

2 Some patients aged below 16 years, unclear how many
3 Low event rates/low numbers of patients
4 Event rate not reported
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Table 64: Clinical evidence profile: Stereotactic radiosurgery (SRS) versus fractionated stereotactic radiotherapy (FRST) in patients with basal
meningioma

1 observatio serious no serious no serious  serious? none 48/55 131/14 RR 46 fewer @00 CRITICAL
(Han  nal studies ! inconsistenc  indirectnes (87.3% 3 0.95 per 1000 0
2014) y s ) (91.6% (0.85t0 (from 137 VER

) 1.07) fewer to Y

64 more) LOW

1 observatio serious no serious no serious serious? none 6/55 6/143 RR26 175more @00 CRITICAL
(Han  nal studies ' inconsistenc  indirectnes (10.9% (4.2%) (0.88to per 1000 0
2014) y s ) 7.72) (from 13 VER

fewer to Y

733 more) LOW
" Uncontrolled confounders (SRS had significantly smaller tumours than FSRT)
2 Low event rates/low numbers of patients
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Table 65: Clinical evidence profile: Stereotactic radiosurgery (SRS) versus intensity-modulated radiotherapy (IMRT) in patients with atypical
meningioma

1 observatio serious no serious no serious  serious? none 323 393 RR Not @00 CRITICAL
(Hard nal studies ! inconsistenc  indirectnes 0.715 estimable 0
esty y S (not VER
2013) reporte Y
d, but LOW
not
signific
ant)34

" Uncontrolled confounders (tumour volume not reported, and target volume only reported for SRS)
2 Low event rates/low numbers of patients

3 Event rate not reported

4P=0.52

Table 66: Clinical evidence profile: Fractionated stereotactic radiotherapy (FSRT) versus hypo-fractionated stereotactic radiotherapy (hFSRT) in
patients with intracranial meningioma
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observatio serious no serious no serious  serious? none 1793 23 Not @®00 CRITICAL
(Kaul nal studies ' inconsistenc  indirectnes estimab estlmable 0
2014) y S le, but VER
not Y
signific LOW
ant3#
1 " Uncontrolled confounders (tumour size not reported split by treatment group, but likely to differ between them)
2 2 Low event rates/low numbers of patients
3 " Event rate not reported
g 2 FSRT (3-year = 92.7%; 5-year = 88.9%; 10-year = 86.9%) = hFSRT (3-year = 92.4%; 5-year = 80.9%; 10-year = NA; p = 0.81)
6 Table 67: Clinical evidence profile: Stereotactic radiosurgery (SRS) versus fractionated stereotactic radiotherapy (FSRT) in patients with
7 intracranial meningioma
Local control (follow-up 23.8-40.6 months)
1 observatio serious no serious no serious  serious? none3 58/63 70/72 RR 46 fewer @00 CRITICAL
(Torre nal studies '’ inconsistenc  indirectnes (92.1% (97.2% 0.95 per 1000 o)
S y s ) ) (0.87to (from 120 VER
2003) 1.03) fewer to Y
28 more) LOW
8 " Uncontrolled confounders (not many patient characteristics reported split by treatment group; tumour volume may differ between the groups)
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1 2 Low event rates/low numbers of patients
3 Unequal lengths of follow up between the treatment groups (Mean (range) = 40.6 (6-125) months and 23.8 (6-72) months for SRS and SRT respectively.)

4 GRADE tables for review 5b — follow-up for meningioma

5 Not applicable - no evidence was identified.
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Appendix G — Economic evidence study selection

Economic evidence for review 1a - imaging for suspected glioma and
meningioma

Economic study selection flowcharts are in Supplementary Material D.

Economic evidence for review 3a — managing inoperable, incompletely
excised or recurrent meningioma

Economic study selection flowcharts are in Supplementary Material D.

Economic evidence for review 3b — techniques for radiotherapy for
meningioma

Economic study selection flowcharts are in Supplementary Material D.

Economic evidence for review 5b — follow-up for meningioma

Economic study selection flowcharts are in Supplementary Material D.
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1 Appendix H — Economic evidence tables

2 Economic evidence tables for review 1a - imaging for suspected glioma
3 and meningioma

4 Not applicable - no economic evidence was identified.

5 Economic evidence tables for review 3a — managing inoperable,

6 incompletely excised or recurrent meningioma
7 Not applicable - no economic evidence was identified.
8 Economic evidence tables for review 3b — techniques for radiotherapy for

©

meningioma

10 Not applicable - no economic evidence was identified.

11 Economic evidence tables for review 5b — follow-up for meningioma

12 Not applicable - no economic evidence was identified.
13
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1 Appendix | — Health economic evidence profiles

2 Health economic evidence profiles for review 1a - imaging for suspected
3 glioma and meningioma

4 Not applicable - no economic evidence was identified.

()]

Health economic evidence profiles for review 3a — managing inoperable,

6 incompletely excised or recurrent meningioma
7 Not applicable - no economic evidence was identified.
8 Health economic evidence profiles for review 3b — techniques for

©

radiotherapy for meningioma

10 Not applicable - no economic evidence was identified.

11 Health economic evidence profiles for review 5b — follow-up for
12 meningioma

13 Not applicable - no economic evidence was identified.
14
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1 Appendix J — Health economic analysis

2 No de-novo economic analyses were carried out for these topics.
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1 Appendix K — Excluded studies
2 Excluded studies for review 1a - imaging for suspected glioma and meningioma

3 Clinical studies

- Excluded studies - What is the most effective imaging strategy in newly diagnosed glioma and meningiomaz
sty . ReasonforExclusion

Ahmad, N., Shaukat, A., Rehan, A., Rashid, S., Diagnostic Accuracy of Standard MRI was not used

Perfusion Computed Tomography in Cerebral Glioma Grading, Jcpsp, Journal

of the College of Physicians & Surgeons - PakistanJ Coll Physicians Surg

Pak, 26, 562-5, 2016

Bell, C., Dowson, N., Puttick, S., Gal, Y., Thomas, P., Fay, M., Smith, J., Narrative review

Rose, S., Increasing feasibility and utility of (18)F-FDOPA PET for the

management of glioma, Nuclear Medicine & BiologyNucl Med Biol, 42, 788-

95, 2015

Bulakbasi, N., Guvenc, I., Onguru, O., Erdogan, E., Tayfun, C., Ucoz, T., The  Study did not provide the results of conventional MRI alone
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1 Appendix L — Research recommendations

2 RS5. Is immediate or deferred radiotherapy better for incompletely excised

3

o

grade | meningioma?

Why is this important?

There are no randomised studies on the use of radiotherapy in the treatment of grade
I meningioma. Though case series have shown that people with inoperable and
incompletely excised grade | meningioma treated with radiotherapy have high rates
of control of their tumour, treatment risks significant side effects. The side effects
include: neuropathy, radionecrosis, significant oedema, neuro-cognitive effects,
increased risk of stroke and secondary tumours. Therefore the timing of treatment is
a balance between control of tumour and side effects. It is not known if early
treatment has a greater or lesser chance of long-term tumour control or risk of
tumour complications, or if this just risks complications of treatment earlier.

People with grade | meningioma have traditionally been overlooked as a priority area
for research. This is likely because of the slow nature of the disease resulting in need
for long-term follow up and the difficulty to obtain funding for radiotherapy-only
studies. However, this lack of research is inequitable, hence the reason for its
prioritisation by the committee.

A study on this topic would provide clear information to guide clinicians and people
with meningiomas, hopefully leading to overall improvement in quality of life.

Table 42: Research recommendation rationale

Is immediate or deferred radiotherapy
better for incompletely excised grade |
Research question meningioma?

Importance to 'patients' or the population Currently treatment recommendations are
based on case series only. For people with
meningioma treatment of the condition is a
balance between side effects of treatment,
complications of tumour growth and rate of
control of the tumour. From the case series
it is unclear if it is better to treat meningioma
immediately or only on progression of the
tumour/tumour symptoms.

Relevance to NICE guidance High Priority: Recommendations are
extremely complex but based on clinical
consensus. It may be that a strong trial in
this area could simplify recommendations
across subgroups.

Relevance to NHS Ensuring the people with meningioma
receive the best treatment to result in
optimal outcomes is important to the NHS,
especially as there is large variation in
different areas.

National priorities This research is supportive of NHS
England's Cancer Strategy Implementation
Plan, since it supports the development of a
modern radiotherapy service.
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Current evidence base There is some evidence where cohorts have
had either immediate radiotherapy or
deferred radiotherapy, which could in
principle be synthesised to produce low-
quality evidence on this research question,
but there is no direct evidence on this topic
of high importance

Equality N/A

Table 43: Research recommendation PICO

Intervention Immediate radiotherapy

Comparison Deferred radiotherapy (given on clinical or
radiological progression)

Outcomes o Quality of life

o Neurocognitive decline

e Overall survival

e Progression-free survival

¢ Local control

¢ Radiation Therapy Oncology Group

toxicity
Study design Randomised controlled trial
Timeframe 10-year follow up
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