National Institute for Health and Care
Excellence

Draft for Consultation

Brain tumours (primary)
and brain metastases In
adults

Clinical evidence tables and health economic
global evidence search

NICE guideline <number>
Supplementary Material D

January 2018

Draft for Consultation

These evidence reviews were developed
by the National Guideline Alliance, hosted
by the Royal College of Obstetricians and

Gynaecologists







DRAFT FOR CONSULTATION

Disclaimer

The recommendations in this guideline represent the view of NICE, arrived at after careful
consideration of the evidence available. When exercising their judgement, professionals are
expected to take this guideline fully into account, alongside the individual needs, preferences
and values of their patients or service users. The recommendations in this guideline are not
mandatory and the guideline does not override the responsibility of healthcare professionals
to make decisions appropriate to the circumstances of the individual patient, in consultation
with the patient and/or their carer or guardian.

Local commissioners and/or providers have a responsibility to enable the guideline to be
applied when individual health professionals and their patients or service users wish to use it.
They should do so in the context of local and national priorities for funding and developing
services, and in light of their duties to have due regard to the need to eliminate unlawful
discrimination, to advance equality of opportunity and to reduce health inequalities. Nothing
in this guideline should be interpreted in a way that would be inconsistent with compliance
with those duties.

NICE guidelines cover health and care in England. Decisions on how they apply in other UK
countries are made by ministers in the Welsh Government, Scottish Government, and
Northern Ireland Executive. All NICE guidance is subject to regular review and may be
updated or withdrawn.
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1 Clinical evidence tables

2 Evidence tables for review la - Diagnosing radiologically identified glioma and meningioma

Study

Full citation
Caulo, M.,
Panara, V.,
Tortora, D.,
Mattei, P. A.,
Briganti, C.,
Pravata, E.,
Salice, S.,
Cotroneo, A. R.,
Tartaro, A., Data-
driven grading of
brain gliomas: a
multiparametric
MR imaging
study, Radiology,
272, 494-503,
2014

Ref Id
603434
Study dates

Patients
underwent MR
imaging from
January 2008 to
September 2012

Source of funding
Not reported

Countrylies
where the study
was carried out

Participants

Sample size

110 patients from a
single university hospital
database.
Characteristics

All patients presented
with a histologically
proven diagnosis of
previously untreated
brain glioma (diffuse and
anaplastic astrocytoma,
glioblastoma,
gliosarcoma, and
oligodendrial and
oligoastrocytic tumours).
66 men and 44 women,
aged 24-82 years; mean
age, 54 years.
Diagnosis and
classification according
to WHO criteria were
confirmed with either
surgery (97 of 110
patients) or biopsy (13 of
110 patients). Gliomas
were divided into low
(WHO grade I1) and high
(WHO grades Il and 1V)
grades.

Inclusion criteria

Tests

Index test (1)
Conventional MR imaging:
Pre- and postgandolinium
enhanced: 0.1mL/kg
gadobutrol administered
Three-dimensional turbo
field-echo T1-weighted:
sagittal acquisition;
repetition time (msec)/echo
time (msec), 7.6/3.7
section thickness, 1 mm;
matrix, 300x256

Fluid-attenuated inversion
recovery: 3-mm axial
acquisition, 11000/125;
inversion time (msec), 2800;
matrix, 320 x 256
T1-weighted fast field echo:
3-mm axial acquisition,
1039/16; matrix, 256 x 197

Index test (2)

Advanced MR imaging
Difussion-weighted imaging:
single shot echo-planar
imaging, 28 sections (4mm)
obtained

Diffusion-tensor imaging:
single-shot spin-echo echo-

Methods

Methods
Conventional
and advanced
MR imaging
sequences
were
performed
during a single
imaging
session. Imag
es were
obtained with
a 3-T MR
imaging
system by
fusing a
sensitivity-
encoding
eight-channel
head coila
Each patient
was evaluated
with 3 different
methods:
Semiqualitativ
e: radiologic
report written
at initial patient
presentation
was
considered; 2

Outcomes and results

Results

Quantitative analyses - Results of the ROC
analysis of the glioma-grading index yielded
a cutoff value of -0.3096 for distinguishing
high- and low-grade gliomas. [advanced

MRI imaging techniques: perfusion-

weighted imaging; MRS; DWI and DTI)
Histology |[Histology
HGG LGG

Advanced || HG

MRI G e 8

Advanced || LG

MR G 12 33
Sensitivity || Specificity
=83.7% =100%

LR- =15.8%

Quantitative analyses - Results of the ROC
analysis of the glioma-grading index yielded
a cutoff value of -0.3096 without including
oligodendroglioma (ODG) [which has a
rdifferent pattern of vascularization

compared with diffuse astrocytomad
Histology Histology
Advanced
MRI 64 2

Comments

Limitations
Limitations
assessed with
the QUADAS-2
Checklist:
Domain 1:
Patient
selection

1. Risk of bias
Was a
consecutive or
random sample
of patients
enrolled? yes
Was a case-
control design
avoided? yes
Did the study
avoid
inappropriate
exclusions? yes
Could the
selection of
patients have
introduced
bias? no

Risk: low

2. Concerns
regarding
applicability
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Study

Italy

Study type
Retrospective
cohort study

Aim of the study
To grade brain
gliomas by using
conventional MR
imaging (pre-and
postgandolinium
enhanced; three-

dimensional turbo

fields-echo T1-
weighted; turbo
spin-echo T2-
weighted; fluid-
attenuated
inversion
recovery; T2-
weighted fast
field echo) and
advanced MR
imaging
(diffusion-

weighted imaging

[DWI1]; diffusion-
tensor imaging
[DTI]; MR
spectroscopy
[MRS] and
perfusion
weighted
imaging)

Participants
Not reported
Exclusion criteria
Not reported

Tests

planar imaging; 15 diffusion-
sensitive sections

MR spectroscopy:
fimetabolic scatter graph,
metabolic ratio image, and
metabolic anatomy image
were obtained by using the
built-in software in Phillips-
extended MR WorkSpace;
identical 10x10x15-mmo .
fAxial turbo spin-echo T2-
and T1- weighted

S e q u e nwere sompleted
immediately before and after
MRS, respectively.
Perfusion-weighted imaging:
Ar2-weighted fast field-echo
echo-planar imaging was
performed; a series of 50
volumes was acquired
during a intravenous bolus
injection of 0.1 mmol per
kilogram of body weight of
contrast media at flow rate
of 4mL/sec, followed by a
20-mL saline flusha

Reference standard

All patients received a
histologic diagnosis of
glioma

No of
patient
s

Grade Il ” |

Methods
neuroradiologi
sts used the
colour map
images from
the perfusion-
weighted
images, MR
spectroscopy,
and cut off
data reported
in the literature
(thresholds of
1.75 for
relative
cerebral blood
volume, 1.5 for
choline and
1.5 for
Cho/NAA)

Qualitative:
done by
consensus of
2 different
neuroradiologi
sts who were
blinded to
glioma grade.
Evaluation
was based on
conventional
MR imaging
sequences
only
Quantitative:
volumes of
interest were
placed by 2

Outcomes and results
Advanced
MR 9 24
Sensitivity = || Specificity =
87.7% 92%

LR+=11.39; LR- = 0.1336

Qualitative analyses (conventional MRI)

Histology |[Histology
HGG LGG
Advance [|HG
d MRI G % 13
Advance || LG
d MRI G L 20
Sensitivity || Specificity
=82.9% =61.8 %

LR+=2.1702 ; LR- = 0.2767

Semiquantitative analysis (perfusion

imaging and MRS)

Histology ||Histology
HGG LGG
Advanced|| HG
MR G 63 17
Advanced|| LG
MRI G 14 17
Sensitivity || Specificity
=81.6% =50%

LR+ = 1.6364 ; LR- = 0.3636

Comments

Is there
concern that
the included
patients do not
match the
review
guestion? no

Concern: low

Domain 2:
Index test(s)
la. Risk of
bias-
guantitative
method

Were the index
test results
interpreted
without
knowledge of
the results of
the reference
standard? uncl
ear

Did the study
provide a clear
definition of
what was
considered to
be a positive
result? yes

If a threshold
was used, was
it pre-
specified? no
Could the
conduct or
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Study

Participants

Tests
Diffuse 21
astrocytoma
Oligoastrocytom 4
a
| obc lse |
| Grade I I |
Anaplastic 13
astrocytoma
Anaplastic 1
oligoastrocytoma

|Anaplastic ODG |[3

|
|Grade v “ |
|Glioblastoma ”59 |
|Gliosarcoma ||1 |

Methods
neuroradiologi
stsin
consensus
and 2
independent
neuroradiologi
stsin5
different
tumour
regions:
contrast-
enhacing
regions;
regions with
highest signal
intensity on
T2-weighted
images;
regions with
lowest signal
intensity on
T2-weighted
images;
regions with
most restricted
diffusivity and
areas in
contralateral
normal-
appearing
white matter.
The volumes
of interest,
varying from
30 mm3 to 60
mm3, were
positioned to

Outcomes and results

Concordance of the 3 types of analysis
(qualitative, quantitative and
semiquantitative) and histologic findings: r
qualitative analysis (k=0.523);
semiquantitative (k=0.563) and good
quantitative analysis (k=0.803)

Comments
interpretation of
the index test
have
introduced
bias? yes

Are there
concerns that
the index test,
its conduct, or
interpretation
differ from the
review
guestion? no
Risk: high

2. Concerns
regarding
applicability

Is there
concern that
the index test,
its conduct, or
interpretation
differ from the
review
guestion? no
Concern: low
Domain 3:
Reference
standard

1. Risk of bias
Is the reference
standard likely
to correctly
classify the
target
condition? yes
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Study

Participants

Tests

Methods
avoid partial-
volume
contamination
from adjacent
nontumour
tissue. Blood
volume and
mean transit
time maps
were
generated
from
perfusion-
weighted
imaging data,
and rCBV and
relative mean
transit time
were assessed
in each area.
MR
spectroscopy-
derived
metabolite
ratios were
estimated in
voxels that
corresponded
to each area.
From diffusion-
weighted
imaging data,
ADC maps
were
generated,
and values
were assessed

Outcomes and results

Comments

Were the
reference
standard
results
interpreted
without
knowledge of
the results of
the index
test? unclear
Could the
reference
standard, its
conduct, or its
interpretation
have
introduced
bias? no

Risk: low

2. Concerns
regarding
applicability

Is there
concern that
the target
condition as
defined by the
reference
standard does
not match the
review
qguestion? no
Concern: low

Domain 4: Flow
and timing
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Study

Participants

Tests

Methods

in each area.
Diffussion-
tensor imaging
fractional
anisotropy was
calculated in
each area
from
respective
maps.

Outcomes and results

Comments
1. Risk of bias

Was there an
appropriate
interval
between index
test(s) and
reference
standard? uncl
ear

Did all patients
receive a
reference
standard? yes
Did patients
receive the
same reference
standard? yes
Were all
patients
included in the
analysis? yes
Could the
patient flow
have
introduced
bias? unclear
Was the study
free of
commercial
funding?
unclear

Risk: low
(MSH: | woulod
say unclear as
we don't know
how long time
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Study

Full citation

Zou, Q. G., Xu,
H. B., Liu, F.,
Guo, W., Kong,
X.C.,,Wu, Y., In
the assessment
of supratentorial
glioma grade: the
combined role of
multivoxel proton
MR spectroscopy
and diffusion
tensor imaging,
Clinical
RadiologyClin
Radiol, 66, 953-
60, 2011

Ref Id

606094

Study dates

Not reported.
Source of funding

Partially funded
by Nature
Science

Participants

Sample size

30 patients with
supratentorial gliomas.

Characteristics

All patients presented
with symptoms and a
suspicion of a previously
untreated brain glioma.
All lesions were
confirmed histologically
as supratentorial
gliomas.

Gender of patients not
reported. Age 20-77
years; mean age, 46.
Diagnosis and
classification according
to WHO criteria were
confirmed with either
surgery or biopsy.
Gliomas were divided
into low (WHO grade I-Il)
and high (WHO grades
lIl and 1V) grades.

Inclusion criteria

Tests

Index test (1)
Conventional MR imaging:

T-1 weighted contrast was
administered. T2-weighted,
axial, fast spin-echo
sequence (1000 msec TR,
90 msec TE, 23 cm field of
view (FOV), 5 mm section
thickness with 2mm
intersection gapd and a
fluid-attenuated inversion
recovery (FLAIR) sequence
in three orthogonal planes
(000 msec TR, 120 msec
TE, 2000 msec inversion
time, 23 cm FOV, 5 mm
section thickness with 2 mm
intersection gap9d.

Index test (2)

Advanced MR imaging
MRS imaging: spectra
obtained using multivoxel
point-resolved spectroscopic
sequence (PRESS) with
1350 msec TR/135 msec

Methods

Methods

Conventional
MRI, DWI and
MRS
performed
during a single
imaging
session.
Images were
acquired using
a 1.5 T whole-
body MRI
system
(Siemens
Magnetom
Avanto
system,
Siemens
Medical
Solutions,
Erlangen,
Germany),
using a
standard
circular
polarized head

10

Outcomes and results

Results

Statistically significant differences in
grading low- and high-grade gliomas were
observed for Cho/Cr, NAA/Cr, NAA/Cho
ratio, ADC (P < 0.01) and FA value (P <
0.05) parameters. The NAA/CR and
NAA/Cho ratios and calculated ADC value
significantly correlated to grading of
tumours (P < 0.01).

For the purpose of this systematic review,
and for consistency with the PICO criteria,
only data relevant to conventional MRI and
combined advanced MRI strategies was
reported.

Conventional MR

Histology |Histology
HGG LGG
Conventi
onal MRI HGG (13 “
conventio
nal MRI Leo 2 :

Comments
elapsed
between the
index test and
reference
standard and
that can be
crucial)

Other
information

Limitations

Limitations
assessed with
the QUADAS-2
Checklist:
Domain 1:
Patient
selection

1. Risk of bias
Was a
consecutive or
random sample
of patients
enrolled? uncle
ar

Was a case-
control design
avoided? yes
Did the study
avoid
inappropriate
exclusions?
unclear

Could the
selection of



DRAFT FOR CONSULTATION

Study
Foundation of
China and Hubei
Key Laboratory of
Molecular
Imaging, and
National
Fundamental Key
Projection of
Science.

Countryl/ies
where the study
was carried out

China

Study type
Prospective
cohort study
Aim of the study
To determine
whether proton
magnetic
resonance
spectroscopy
(1H-MRS) and
diffusion tensor
imaging (DTI)
can improve the
diagnostic
accuracy of
conventional MR
imaging in
grading
supratentorial
gliomas.

Participants
Patients with
Exclusion criteria
Not reported

Tests

TE, collection of four, scan
time 7 min 12 sec.
Automatic optimisation of
gradient shimming,
transmitter pulse power, and
water suppression used.
Volumes of interest (VOIs)
15 mm X 15 mm x 20 mm.
DT imaging: single shot
spin-echo echo planar
imaging (SE-EPI) sequence,
4800 msec TR, 83 msec TE,
23 cm FOV, 128 X 128
matrix, b = 0 sec/mm2
(reference) and b = 1000
sec/mm2, 12 diffusion
sensitive dimensions,
acquisition frequency of
four, scan time 4 min 22
sec.

Reference standard

All patients received a
histologic diagnosis of
glioma

No of
patient
S
Grade |
Astrocytoma 1
Grade
Astrocytoma 7

Methods

coil. Post-
processing
performed
using a
Siemens
Avanto
workstation.

Two
neuroradiologi
sts were
blinded to the
histopathologic
al results,
evaluated
conventional
MRI images.
The NAA/Cr,
Cho/Cr,
NAA/Cho,
ADC value
and FA value
of each ROI
were
measured and
mean values
calculated.
Receiver
operating
characteristic
(ROC)
analyses were
used to
determine
optimum
thresholds for
glioma
grading.

11

Outcomes and results

Sensitivity
=72%

Specificity
=67%

LR+=2.1; LR=0.4

Combination NAA/Cho (< 0.265) and ADC

< 1118.1 X 10-6 mm2/sec:

Histology |Histology
HGG LGG
Advanced
MRI HGG |15 0
Advanced
MR LGG |3 12
Sensitivity | Specificity
=83.3% = 100.0%

Fraction misclassified = 10%
LR-=0.16

Comments
patients have
introduced
bias? unclear

Risk: unclear

2. Concerns
regarding
applicability

Is there
concern that
the included
patients do not
match the
review
guestion? no

Concern: low

Domain 2:
Index test(s)
la. Risk of
bias-

Were the index
test results
interpreted
without
knowledge of
the results of
the reference
standard?
unclear

Did the study
provide a clear
definition of
what was
considered to
be a positive
result? yes
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Study

Participants

Tests

Oligodendroglioma
S

Grade Il

Anaplastic
astrocytoma

Anaplastic
oligoastrocytoma

Grade IV

Glioblastoma

15

Methods

Parameters
were analysed
using the
independent
sample t-test,
Spearman's
rank
correlation,
and the
Fisher's exact
test.

12

Outcomes and results

Comments

If a threshold
was used, was
it pre-
specified? no
Could the
conduct or
interpretation of
the index test
have
introduced
bias? unclear
Are there
concerns that
the index test,
its conduct, or
interpretation
differ from the
review
guestion? no
Risk: unclear

2. Concerns
regarding
applicability
Is there
concern that
the index test,
its conduct, or
interpretation
differ from the
review
guestion? no
Concern: low

Domain 3:
Reference
standard
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Study

Participants

Tests

Methods

13

Outcomes and results

Comments

1. Risk of bias
Is the reference
standard likely
to correctly
classify the
target
condition? yes
Were the
reference
standard
results
interpreted
without
knowledge of
the results of
the index
test? yes
Could the
reference
standard, its
conduct, or its
interpretation
have
introduced
bias? no

Risk: low

2. Concerns
regarding
applicability

Is there
concern that
the target
condition as
defined by the
reference
standard does
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Study

Participants

Tests

Methods

14

Outcomes and results

Comments

not match the
review
guestion? no
Concern: low
Domain 4: Flow
and timing

1. Risk of bias

Was there an
appropriate
interval
between index
test(s) and
reference
standard? uncl
ear

Did all patients
receive a
reference
standard? yes
Did patients
receive the
same reference
standard? yes

Were all
patients
included in the
analysis? yes
Could the
patient flow
have
introduced
bias? unclear
Was the study
free of
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Study

Full citation
Law, M., Yang,
S., Wang, H.,
Babb, J. S.,
Johnson, G.,
Cha, S., Knopp,

E. A., Zagzag, D.,

Glioma grading:
sensitivity,
specificity, and
predictive values
of perfusion MR
imaging and
proton MR
spectroscopic
imaging
compared with
conventional MR
imaging, AJNR
Am J
Neuroradiol, 24,
1989-98, 2003

Ref Id
644328
Study dates

November 1999
to July 2002.

Source of funding

Participants

Sample size

160 patients with
primary cerebral
gliomas.
Characteristics

All patients presented
with a histologically
confirmed primary
cerebral glioma.

108 men and 52 women,
aged 4-82 years; mean
age, 43 years.

Gliomas were classified
as follows: grade 1, low-
grade glioma; grade 2,
anaplastic glioma; and
grade 3, glioblastoma
multiforme.

Inclusion criteria

Not reported.

Exclusion criteria

Not reported.

Tests

Index test (1)

Conventional MR imaging:
1.5-T unit (Vision or
Symphony; Siemens AG,
Erlangen, Germany).
Localising sagittal T1-
weighted image obtained
followed by nonenhanced
axial T1-weighted (600/14
TR/TE), axial fluid-
attenuated inversion-
recovery (FLAIR,
9000/110/2500 TR/TE/TI),
and T2-weighted (3400/119)
images.

Index test (2)

Advanced MR imaging
Dynamic contrast-enhanced
perfusion MR imaging:
Dynamic contrast agent-
enhanced T2*-weighted
gradient echo echo-planar
images acquired during the
first pass of a standard dose
(0.1 mmol/kg) bolus of
gadopentetate dimeglumine
(Magnevist; Berlex
Laboratories, Wayne, NJ).
Using T2-weighted and

Methods

Methods

Contrast
material-
enhanced
axial T1-
weighted
imaging for the
conventional
MR images
was performed
after the
acquisition of
the perfusion
MR imaging
data and
reviewed by
two blinded
board certified
neuroradiologi
sts. Data
processing for
perfusion MR
imaging was
performed
using a Unix
workstation
with analytic
programs
developed in-
house by

15

Outcomes and results

Results

Conventional MR

Histology [Histology
HGG LGG
Conventi
onal MRI HGG |86 14
Conventi
onal MRI LGG (34 26
Sensitivity | Specificity
=72% =65%

LR+ =2.05; LR-=0.43

rCBYV for tumour/normal tissue with a
threshold value of 1.75 and minimal C2
error (the % of observed data points
misclassified):

Histology |Histology
Advance
d MRI HGG LGG
Advanced
MR HGG |114 17

Comments
commercial
funding? yes
Risk: unclear
Other
information

Limitations
Limitations
assessed with
the QUADAS-2
Checklist:
Domain 1:
Patient
selection

1. Risk of bias

Was a
consecutive or
random sample
of patients
enrolled? uncle
ar

Was a case-
control design
avoided? yes
Did the study
avoid
inappropriate
exclusions?
unclear

Could the
selection of
patients have
introduced
bias? unclear

Risk: unclear
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Study

The Royal
Australian and
New Zealand
College of
Radiologists,
Grant
RO1CA092992
from
NCI/National
Institute of
Health.

Countryl/ies
where the study
was carried out

USA

Study type
Retrospective
cohort study.
Aim of the study
To evaluate and
compare with
conventional MR
imaging whether
relative cerebral
blood volume
(rCBV)
measurements
obtained

from perfusion
MR imaging and
metabolite ratios
from proton MR
spectroscopy are
useful in
predicting glioma
grade.

Participants

Tests

FLAIR images, seven to 10
sections through the tumour
were selected for perfusion
MR imaging.

Proton MR spectroscopic
imaging: Multivoxel 2D
proton chemical shift
imaging (CSI) or
spectroscopic imaging
performed after
gadopentetate dimeglumine
was administered. Volume
of interest (VOI) confirmed
by half-Fourier acquisition
single-shot turbo spin-echo
images (5/6/500 1
TR/TE/TI/NEX). Ten
sections with 5-mm section
thickness obtained in 1
minute 15 seconds in the
axial, coronal, and sagittal
planes. Volume selective 2D
CSI sequence with
1500/144, with point-
resolved spectroscopy
(PRESS) double spin-echo
sequence. A 16 X 16 phase-
encoding matrix was used to
obtain a 8 X 8 array of
spectra in the VOI (in plane
resolution of 1 x 1 cm, voxel
sizelX1X15cm3orlX
1 X2 cm3, depending on the
size of the lesion.

Reference standard

Methods
using C and
IDL
programming
languages.
Measurements
for rCBV were
obtained by a
neuroradiologs
t (blinded to
conventional
and MR
spectroscopic
findings)
experienced
with perfusion
data
acquisition.
For the MR
specotroscopic
imaging,
metabolite
ratios were
obtained by a
neuroradiologi
st experienced
with
spectroscopy
(blinded to
perfusion and
conventional
MR imaging
data). Maximal
Cho/Cr and
Cho/NAA
ratios and
minimum
NAA/Cr ratios

16

Outcomes and results

LGG |6 23
Sensitivity | Specificity
= 95.0% =57.5%

LR+ = 2.2093; LR- = 0.0870

rCBV for tumour/normal tissue with a
threshold value of 2.97 and minimal C1
error (maximised average of the observed

sensitivity and specificity):

Histology [Histology
HGG LGG
Advanced
MR HGG (87 5
Advanced
MR LGG |33 35
Sensitivity | Specificity
=72.5% =87.5%

LR+ =5.8000; LR- = 0.3143

rCBV for tumour/normal tissue with a
threshold value (2.97) adjusted to provide

the same sensitivity as cMRI

Histology |Histology
HGG LGG
Advanced
MRI HGG |86 5
Advanced
MRI LGG |34 35

Comments

2. Concerns
regarding
applicability

Is there
concern that
the included
patients do not
match the
review
guestion? no

Concern: low
Domain 2:
Index test(s)
la. Risk of
bias-

Were the index
test results
interpreted
without
knowledge of
the results of
the reference
standard? yes
Did the study
provide a clear
definition of
what was
considered to
be a positive
result? yes

If a threshold
was used, was
it pre-
specified? no
Could the
conduct or
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Study Participants Tests

All patients received a
histological diagnosis of
glioma and/or metastases.

Methods
were obtained
from spectral
maps. Normal

values for
NO. of Cho/NAA and
patient| \aa/cr were
S obtained in
Grade 1 normal-
appearing
Low-grade glioma |40 white matter.
Oligogodendroglio 10 glli%:qg;a\?vire
ma identified by
Grade 2 calculating
sensitivity,
Anaplastic 26 specificity,
astrocytomas PPV, and NPV
i values.
Ar_1aplast|c _ 7 Receiver
oligodendrogliomas operating

Anaplastic mixed
oligoastrocyomas

40

characteristic
(ROC) curve

Grade 3

analyses were
used to

Glioblastoma
multiforme

47

evaluate the
performance
of rCBV and

metabolite
ratios. Mann-
Whitney
tests were
used to
analyse
parameters

17

Outcomes and results

Sensitivity
=72%

Specificity
= 88%

LR+=6.00; LR-=0.31

rCBV for tumour/normal tissue with a
threshold value (2.18) adjusted to provide
the same specificity as cMRI

Histolo Advanced
W AMmRI
HGG LGG
Advanced
MRI HGG |105 14
Advanced
MRI LGG |15 26
Sensitivity | Specificity
= 88% =65%

LR+=2.50; LR-=0.19

Cho/Cr ratio for tumour/normal tissue with a
threshold value of 1.08 and minimal C2

error:
Histology |Histology
HGG LGG

Advanced

MR HGG |117 35

Advanced

MRI LGG |3 5

Comments

interpretation of
the index test
have
introduced
bias? no

Are there
concerns that
the index test,
its conduct, or
interpretation
differ from the
review
guestion? no
Risk: low

2. Concerns
regarding
applicability

Is there
concern that
the index test,
its conduct, or
interpretation
differ from the
review
guestion? no
Concern: low
Domain 3:
Reference
standard

1. Risk of bias
Is the reference
standard likely
to correctly
classify the
target
condition? yes
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Participants

Tests

Methods
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Outcomes and results

Sensitivity
=97.5%

Specificity
=12.5%

LR+ =1.1143; LR- = 0.2000

Cho/Cr ratio for tumour/normal tissue with a
threshold values of 1.56 and minimal C1

error:
Histology [Histology
HGG LGG

Advanced

MR HGG (91 21

Advanced

MR LGG (29 19
Sensitivity | Specificity
=75.8% = 47.5%

LR+ =1.4438; LR- = 0.5095

Cho/Cr for tumour/normal tissue with a
threshold value (1.61) adjusted to provide
the same sensitivity as cMRI:

Histology |Histology
HGG LGG
Advanced
MR HGG |86 20
Advanced
MRI LGG (34 20
Sensitivity | Specificity
=72% =50%

Comments

Were the
reference
standard
results
interpreted
without
knowledge of
the results of
the index
test? yes
Could the
reference
standard, its
conduct, or its
interpretation
have
introduced
bias? no
Risk: low

2. Concerns
regarding
applicability

Is there
concern that
the target
condition as
defined by the
reference
standard does
not match the
review
guestion? no
Concern: low
Domain 4: Flow
and timing

1. Risk of bias
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Participants

Tests

Methods

19

Outcomes and results
LR+=1.44; LR-= 0.56

Cho/Cr for tumour/normal tissue with a
threshold value (1.88) adjusted to provide
the same specificity as cMRI:

Histology [Histology
HGG LGG
Advanced
MR HGG (66 7
Advanced
MR LGG |54 13
Sensitivity | Specificity
= 55% =65%

LR+=1.57; LR-=0.69

Cho/NAA ratio for tumour/normal tissue
with a threshold value of 0.75 and minimal

C2 error:
Histology |Histology
HGG LGG

Advanced

MR HGG |116 36

Advanced

MR LGG |4 4
Sensitivity | Specificity
=96.7% = 10.0%

Comments

Was there an
appropriate
interval
between index
test(s) and
reference
standard? uncl
ear

Did all patients
receive a
reference
standard? yes
Did patients
receive the
same reference
standard? yes
Were all
patients
included in the
analysis? yes
Could the
patient flow
have
introduced
bias? unclear
Was the study
free of
commercial
funding? yes
Risk: unclear
Other
information
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Tests
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Methods

Outcomes and results
LR+ =1.0744 LR- = 0.0870

Cho/NAA ratio for tumour/normal tissue
with a threshold value of 1.60 and minimal

C1 error:
Histology [Histology
HGG LGG

Advanced

MR HGG (89 15

Advanced

MR LGG (31 25
Sensitivity | Specificity
=74.2% =62.5%

LR+ =1.9787; LR- = 0.4128

Cho/NAA ratio for tumour/normal tissue
with a threshold value (1.66) adjusted to
provide the same sensitivity as cMRI:

Histology |Histology
HGG LGG
Advanced
MR HGG |86 15
Advanced
MR LGG |34 25
Sensitivity | Specificity
=72% = 63%

LR+=1.94; LR-=0.44

Comments
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Methods

Outcomes and results

Cho/NAA ratio for tumour/normal tissue
with a threshold value (1.78) adjusted to
provide the same specificity as cMRI:

Histology |Histology
HGG LGG
Advanced
MRI HGG |82 14
Advanced
MRI LGG |38 126
Sensitivity | Specificity
= 68% = 65%

LR+=1.94; LR- = 0.49

Combined rCBv, Cho/Cr ratio, and
Cho/NAA ratio parameters for minimal C2

error:
Histology |Histology
HGG LGG

Advanced

MRI HGG |112 16

Advanced

MR LGG |8 24
Sensitivity | Specificity
=93.3% = 60.0%

LR+ = 2.3325; LR- = 0.1117

Comments
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Outcomes and results

Combined rCBv, Cho/Cr ratio, and
Cho/NAA ratio parameters for minimal C1

error:
Histology |Histology
HGG LGG

Advanced

MRI HGG |85 35

Advanced

MRI LGG |3 37
Sensitivity | Specificity
=70.8% =92.5%

LR+ =10.1429; LR- = 0.3157

Combined rCBv, Cho/Cr ratio, and
Cho/NAA ratio parametersadjusted to
provide the same sensitivity as cMRI:

Histology |Histology
HGG LGG
Advanced
MRI HGG |87 5
Advanced
MRI LGG |33 35
Sensitivity | Specificity
=72% = 88%

LR+ =5.800; LR- = 0.3143

Comments
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Study

Full citation

Qin, J. B, Liu, Z,,
Zhang, H., Shen,
C., Wang, X. C.,
Tan, Y., Wang,
S., Wu, X. F,,
Tian, J., Grading
of gliomas by
using radiomic
features on
multiple magnetic
resonance
imaging (MRI)
sequences,
Medical Science
Monitor, 23,
2168-2178, 2017

Participants

Sample size

n=66. All presented with
sequences of T2-FLAIR
and T1WI-CE n=63
presented with DWI
sequences were
included.

Characteristics

33 males; 22-73 years
old ;mean age 51.5
years

Inclusion criteria

MRI performed prior to
intervention

Tests

Index test (1)

All patients underwent
conventional MRI
sequences axial T1-
weighted imaging (T1WI)
and T2-weighted imaging
(T2W1). Axial contrast-
enhanced T1WI was
repeated after intravenous
administration of
0.1mmol/kg of gandolinium
contrast gadopentetate
dimeglumine.

T1WI had a repetition time
(ms)/echo time (ms) of
195/4.76 and axial T2-
weighted imaging (T2WI)

Methods

Methods

The MR image
of the T2WI-
FLAIR , TIWI-
CE, and ADC
maps were
transmitted
from the PACS
workstation
and then
transferred
into
processable
DICOM format
images.

Due to the
heterogeneity

23

Outcomes and results

Combined rCByv, Cho/Cr ratio, and
Cho/NAA ratio parametersadjusted to
provide the same specificity as cMRI:

Histology |Histology
HGG LGG
Advanced
MRI HGG |107 14
Advanced
MRI LGG |13 26
Sensitivity | Specificity
= 89% = 65%

LR+ =2.5429; LR- = 0.1692

Results

The radiomic features found to have
statistical differential feature found were as
follows: 1) T2-WI - FLAIR GLCM cluster
shade; 2) T1 W1-CE GLCM Entropy on the
T1-WI sequence; 3) ADC homogeneity on
the ADC map
ROC analysis of the diagnostic efficiency of
the individual radiomic features and the
combined feature for differentiating LGGs

from HGGs

1) The AUC value of FLAIR GLCM Cluster

Shade

Cut off=10.217 (p<0.05)
AUC = 0.654

Sensitivity =

75%

Comments

Limitations
Limitations
assessed with
the QUADAS-2
Checklist:
Domain 1:
Patient
selection

1. Risk of bias
Was a
consecutive or
random sample
of patients
enrolled? no
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Study

Ref Id
660717
Study dates

February 2012 to
October 2015

Source of funding
Natural Science
Foundation of
China

Countrylies
where the study
was carried out

China

Study type
Retrospective
cohort study

Aim of the study
To improve the
power of glioma
grading by
combining
different radiomic
features

Participants

(chemoradiotherapy/sur

gical resection);
histopathological

diagnoses of LGG or
HGG using the WHO

criteria;

Exclusion criteria
Not reported

Tests

with 4000/98 and T2WI-
FLuid Attenuated Inversion
Recovery (T2WI-FLAIR)
with 8000/95 and inversion
time (TI) of 2371.8 ms.

Index test (2)

A total of 62 patients
underwent axial DWI. DWI
scans used the SE/EPI
sequence, and the diffusion
coefficient of sensitivity as
selected as 0.1000 s/mm2.
The original DWI maps were
transmitted to ADW4.4 to
generate axial ADC maps
using GE software
processing.

Reference standard

Histopathology. GTR was
performed in 65 gliomas,
with 1 glioma partially
resected. These were
classified according to WHO
2007 criteria.

Methods

of gliomas, D
regions of
interest were
delineated
manually by 2
way-blinded
neuroradiologi
sts until they
reached an
agreement on
areas of
enhancement
in each axial T
post-contrast
MR slice,
tumour
parenchyma
T2-FLAIR, and
ADC maps
layer-by-layer.
2-sample t test
was used to
compare the
values of all
strategies to
differentiate
between LGGs
and HGGs on
the T2WI-
FLAIR, T1WI-
CE and ADC
map. Radiomic
features that
showed
statistical
difference
between LGGs

24

Outcomes and results
Specificty = 84.6%
LR+=4.8, LR-=0.2

2) TIW1-CE GLCM Entropy on the T1IW1-
CE sequence

Cut off=1.176 (p<0.005)
AUC = 0.920

Sensitivity = 97.5%
Specificty = 80.8%
LR+=5.07; LR-=0.03

3) ADC homogeneity on the ADC map
Cut off = 1.176 (p<0.005)
AUC =0.684

Sensitivity = 97.5%
Specificity = 80.8%
LR+=5.07; LR-=0.03
4)Combined feature
AUC =0.943

Sensitivity = 90%
Specificty = 89%
LR+=8.1; LR-=0.1

Comments

Was a case-
control design
avoided? yes
Did the study
avoid
inappropriate
exclusions? yes
Could the
selection of
patients have
introduced
bias? no
Risk: low

2. Concerns
regarding
applicability
Is there
concern that
the included
patients do not
match the
review
guestion? no
Concern: low
Domain 2:
Index test(s)
1la. Risk of
bias-
guantitative
method
Were the index
test results
interpreted
without
knowledge of
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Study

Participants

Tests

Methods

and HGGs
were further
compared
using 1-way
ANOVA to test
for differences
among grade
I, Il and IV
gliomas.
Finally, ROC
analysis of
these
statistical
significant
diagnostic
features were
compared with
the combined
feature.

25

Outcomes and results

Comments
the results of
the reference
standard? yes
(2-way blinded
experienced
neuroradiologis
ts)

Did the study
provide a clear
definition of
what was
considered to
be a positive
result? no

If a threshold
was used, was
it pre-specified?
no

Could the
conduct or
interpretation of
the index test
have
introduced
bias? yes

Are there
concerns that
the index test,
its conduct, or
interpretation
differ from the
review
guestion? no

Risk: high
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Participants

Tests

Methods
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Outcomes and results

Comments

2. Concerns
regarding
applicability

Is there
concern that
the index test,
its conduct, or
interpretation
differ from the
review
guestion? no
Concern: low
Domain 3:
Reference
standard

1. Risk of bias
Is the reference
standard likely
to correctly
classify the
target
condition? yes
Were the
reference
standard
results
interpreted
without
knowledge of
the results of
the index test?
unclear

Could the
reference
standard, its
conduct, or its



DRAFT FOR CONSULTATION

Study

Participants

Tests

Methods
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Outcomes and results

Comments
interpretation
have
introduced
bias? no

Risk: low

2. Concerns
regarding
applicability

Is there
concern that
the target
condition as
defined by the
reference
standard does
not match the
review
guestion? no

Concern: low
Domain 4: Flow
and timing

1. Risk of bias

Was there an
appropriate
interval
between index
test(s) and
reference
standard? yes
(2 weeks)

Did all patients
receive a
reference
standard? yes
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Study Participants

Not applicable - no evidence was identified.

Tests

Methods

28

Outcomes and results

Comments

(although 2
patients did not
receive DWI
sequence)

Did patients
receive the
same reference
standard? yes
Were all
patients
included in the
analysis? yes
Could the
patient flow
have
introduced
bias? unclear
Was the study
free of
commercial
funding?
unclear

Risk: low

Other
information
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Full citation

Alattar, A. A.,
Brandel, M. G.,
Hirshman, B. R.,
Dong, X., Carroll, K.
T., Ali, M. A, Carter,
B. S., Chen, C. C.
Oligodendroglioma
resection: a
Surveillance,
Epidemiology, and
End Results (SEER)
analysis. Journal of
Neurosurgery, 2017
p.1-8

Ref Id
657217

Country/ies where
the study was carried
out

USA

Study type
Retrospective cohort
study

Aim of the study
ifwe used t
Surveillance,
Epidemiology,

f

Participants

N = 2378 patients had grade |l
oligodendroglioma (patient
characteristics only given for
whole group, not split by extent of

resection): Median age (IQR) =41

(32-51) years (please note N =
146 aged < 18 years); males /
females: N = 1325/ 1053; tumour
locations frontal lobe / temporal

lobe/ parietal lobe / occipital lobe /

brain stem / overlapping lesion of
brain / cerebrum / brain NOS /
ventricle NOS / cerebellum NOS:
N =1257/453/232/36/8/233
/60/70/13/16; tumour size cm
<5/5-7/>7:859 /442 /180;
divided into 4 groups, based on
extent of resection:

- No surgery: N = 438

- Local excision/biopsy (LEB): N =

550

- Subtotal resection (STR): N =
557.

- Total resection (GTR): N = 833.

Inclusion criteria

Patients of all ages with a
diagnosis of oligodendroglioma
(ICD-0O-3 histology code 9450) or
anaplastic oligodendroglioma
(ICD-0O-3 histology codes 9451
and 9460). Please note only
grade Il is in PICO so no details

Interventions

- No surgery (tissue
diagnosis obtained
from autopsy)

versus
- Local
excision/biopsy
(LEB)

vVersus

- STR

versus

- GTR (assignment
to LEB, STR or GTR
based on operative/
radiographic reports
of postoperative

MR images).

Other treatments:

Radiotherapy yes /
no: N = 816 / 1491
(not split by resection

group)

Follow up: Not
reported

29

Methods/risk of bias

-Bias due to confounding:
serious risk of bias (unadjusted
for performance status, unclear
if anyone received
chemotherapy)

-Bias in selection of participants
into the study: low risk of bias
-Bias in classification of
interventions: low risk of bias
-Bias due to missing data:
unclear risk of bias (no
information reported)

-Bias in measurement of
outcomes: low risk of bias

-Bias in the selection of the
reported results: low risk of bias
-Overall bias: serious
(uncontrolled confounders)

Other information: Please note
N = 146 aged < 18 years).
Population had confirmed, not
suspected LGG.

1 Evidence tables for review 1c - Timing and extent of initial surgery for low-grade glioma

Results

Overall survival:

Multivariate analysis controlling for
sex, age, race, marital status, tumour
size, tumour site, year of diagnosis,
and radiotherapy found the following
HRs for extent of resection:

- No surgery (75ST* = 38): HR = 1.69,
95% CI 1.15-2.49, p = 0.008

- LEB (75ST*=93): HR =1
(reference)

- STR (75ST* =52): HR = 1.21, 95%
Cl 0.83-1.75, p=0.32

- GTR (75ST* = 100): HR = 1.06, 95%
Cl 0.73-1.53, p=0.75

*75ST = Months at which 25% of the
patient population had died.
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Study details

and End Results
(SEER;
https://seer.cancer.go
V) population-based
database to examine
whether extended
resection is
associated with
improved survival for
O2s and
2)

Study dates
1999-2010

Source of funding
Not reported.

Full citation

Coburger et al. Low-
grade glioma surgery
in intraoperative
magnetic resonance
imaging: Results of a
multicenter
retrospective
assessment of the
German study group
for intraoperative
magnetic resonance
imaging. Clinical
Neurosurgery. 78 (6)
(pp 775-785), 2016.

Ref Id
617052

O3 ¢

Participants

pertaining to grade Il will be
reported.

Exclusion criteria
Other cancer diagnosis

288 patients (patient
characteristics only given for
whole group: mean (range) age
39 (18-75) years, gender not
reported; histological subtype
diffuse astrocytoma /
oligoastrocytoma /
oligodendroglioma: N =173/ 63/
52 tumour locations frontal /
temporal / parietal / occipital /
basal ganglia / corpus callosum:
N=162/74/34/7/9/2;
tumour size not reported; divided
into 4 groups, based on extent of
resection:

- GTR: N =138
- Intended STR: N = 105
- Failed GTR: N = 44

Interventions

GTR (fAcomp
removal of fluid-
attenuated inversion
recovery (FLAIR)
hyperintensity on
postoperative
imaging at 3

mont hsod; p
Versus

STR (fAAny
changes in FLAIR
imaging at 3-month
follow-up were
regarded as residual
tumor o; p.

Adjuvant treatment:

30

Methods/risk of bias

-Bias due to confounding: low
risk of bias (patient
characteristics not reported split
by resection group, but results
adjusted, although not for
performance status, which may
be less important given the
comparisons are surgery v
surgery, and not no surgery v
surgery)

-Bias in selection of participants
into the study: low risk of bias
(all consecutive patients)

-Bias in classification of
interventions: low risk of bias
-Bias due to missing data: low
risk of bias

Results

Progression-free survival:

Multivariate analysis controlling for
low- vs high-field intraoperative MR,
eloquent location, age, recurrent
surgery, new neurological deficits,
presence of an oligodendroglial
component, and adjuvant treatment :
- GTR (mean, 95% CI = 86, 71-101
months) v STR (mean, 95% CI = 51,
40-63 months): HR = 0.444, 95% ClI
0.274-0.72, p < 0.001, favouring GTR.

- Adjuvant therapy:

-- Chemo v no adj treatment: HR =
1.726, 95% CI 0.891-3.344, p < 0.11
-- Radiation v no adj treatment: HR =
1.716, 95% CI 0.927-3.175, p < 0.09



DRAFT FOR CONSULTATION

Study details

Country/ies where
the study was carried
out

Germany

Study type
Retrospective cohort
study

Aim of the study
Afito invest
patientso
outcome and PFS
after iIMRI-guided
surgery for LGGs and
to evaluate the
influence of EoR and
adjuvant treatment
on PFS. o0 (

Study dates
2000-2014

Source of funding
Not reported

Full citation
Gousias, K.,
Schramm, J., Simon,
M. Extent of
resection and
survival in
supratentorial
infiltrative low-grade

Participants

- GTR when intended: N =
138/182.

It seem that N = 49 had recurrent
surgery

Inclusion criteria

Patients who had received
surgical treatment using
intraoperative MRI for a
histologically verified WHO grade
Il glioma

Exclusion criteria
Patients aged < 18 or > 75 years.

N = 148 patients (patient
characteristics only given for
whole group, not split by extent of
resection): Median age (range) =
38 (18-74.1) years; males /
femal es: N = 83 /
< 90%: 117/31; histopathology
astrocytoma / oligoastrocytoma /

Interventions

N = 57; 22/57
received
chemotherapy only;
25/57 had
radiotherapy only;
10/57 patients
received combined
radiochemotherapy;
5/57 patients had
GTR; 23/57 had
failed GTR; 29/57
had STR; 16/57 had
recurrent surgery

Follow up: Mean =
52 months.

GTR (defined as
cases without
residual FLAIR signal
abnormalities on
postoperative MRI)
versus

STR (2-4 patients in
this group had also

31

Methods/risk of bias

-Bias in measurement of
outcomes: low risk of bias
-Bias in the selection of the
reported results: low risk of bias
-Overall bias: Low

Other information: Patients had
histologically verified, not
suspected grade Il glioma

-Bias due to confounding: low
risk of bias (authors analyse
which factors influences extent
of resection and control for
these in the analyses)

-Bias in selection of participants
into the study: low risk of bias

Results

-- Combined v no adj treatment: HR =
2.841, 95% CI 1.291-6.25, p < 0.01,
favouring no treatment.

(No other covariates were significant)

Neurological function (new deficits):
Measure by the National Institute of
Health Stroke Scale; neurological
deficits were graded as none, mild, or
severe, and graded as mild if the
patientds score de
Deficits defined as new if still present
at 3 months follow-up.

- GTR: 9.4%

- STR: 20% (of whom 2 experienced a
severe new deficit)

Descriptive statistics not reported for
the outcomes below split by treatment
group.

Progression-free survival:

Univariate:

- Biopsy: HR = 1 (reference)
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Study details

gliomas: Analysis of
and adjustment for
treatment bias. Acta
Neurochirurgica 2014
156 p.327-337

Ref Id
657257

Country/ies where
the study was carried
out

Germany

Study type
Retrospective cohort
study

Aim of the study

Aito critic:é
reevaluate

oncological

outcomes and in
particular the impact

of surgical resections
on

patient sut
328)

Study dates
1996-2011

Source of funding

Interventions
radiation and/or

Participants
oligodendroglioma: 76 / 54 / 18;

tumour locations eloquent / semi-  chemotherapy)
eloquent / non-eloquent: 31 / 79
/38; tumour size >3cm /3-5cm/  Eqjow up:

>5cm: 16 / 86 / 46; divided into 3
groups, based on extent of
resection:

- Biopsy: N = 11 (as there is not at
least 50 patients in this group no
more information will be reported
about it, although the analyses
are only reported relative to
biopsy and have been included as
such. This should be borne in
mind when evaluating them)

- Incomplete resection (STR): N =
75.

- Complete (GTR): N = 62

(1-196) months

Inclusion criteria

Patients undergoing primary
surgery for WHO grade Il
supratentorial astrocytoma,
oligodendroglioma or
oligoastrocytoma, aged > 18
years.

Exclusion criteria

Patients without data for critical
parameters (e.g., tumor size and
location, histology, and extent of
resection)

32

Median (range) = 59

Methods/risk of bias

-Bias in classification of
interventions: low risk of bias

-Bias due to missing data:
unclear risk of bias (not reported
how many patients were
originally excluded due to
missing data cf exclusion
criteria)

-Bias in measurement of
outcomes: low risk of bias

-Bias in the selection of the
reported results: low risk of bias

-Overall bias: Moderate (unclear
re missing data)

Other information: Biopsy: N =
11 (and not at least 50 patients)
However, analyses are only
reported relative to biopsy and
have been included as such.
This should be borne in mind
when evaluating them. Patients
had confirmed, not suspected,
LGG.

Results
- STR: HR = 0.306, 95% CI 0.148-
0.633, p = 0.001

- GTR: HR = 0.045, 95% CI1 0.018-
0.108, p < 0.001

- Adjuvant therapy: HR = 2.449, 95%
Cl 1.045-5.738, p = 0.039

2 multivariate analyses controlling for
KPS, preoperative neurodeficit,
epilepsy, duration of symptoms, MRI
contrast enhancement, tumour size,
adjuvant therapy, and a two- or three-
tiered classification of eloquence of
location:

2-tiered classification:

- Biopsy: HR =1 (reference)

- STR: HR = 0.865, 95% CI 0.308-

2.421,p=0.78
- GTR: HR = 0.221, 95% CI 0.067-
0.723, p = 0.013

(Adjuvant therapy and preoperative
neurodeficit were also significant)
3-tiered classification:

- Biopsy: HR = 1 (reference)

- STR: HR =0.234, 95% CI 0.111-
0.493, p < 0.001

- GTR: HR = 0.039, 95% CI 0.016-
0.096, p < 0.001

(MRI contrast enhancement and
preoperative neurodeficit were also
significant)

Malignant progression-free survival:
Univariate:
- Biopsy: HR = 1 (reference)
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Study details
Not reported

Full citation

Pallud, J., Audureau,
E., Blonski, M.,
Sanai, N., Bauchet,
L., Fontaine, D.,
Mandonnet, E.,
Dezamis, E.,
Psimaras, D.,
Guyotat, J., Peruzzi,
P., Page, P., Gal, B.,

Participants

N = 1509 had grade Il glioma
(patient characteristics only given
for whole group, not split by
extent of resection): Age <30 / 30-
45/ > 45 years: N =390/ 726/
393; males / females: N = 857 /
652; histological subtype
astrocytoma / oligodendroglioma /
mixed glioma / other: N = 327 /
781 /280 /121; KPS score >70 /

Interventions

- Bx
versus

- PaR resection
(residual tumour 10
cm3 or more)

VErsus

- STR (residual
tumour < 10 cm3)

versus

33

Methods/risk of bias

-Bias due to confounding: low
risk of bias (adjusted analyses)
-Bias in selection of participants
into the study: low risk of bias
-Bias in classification of
interventions: low risk of bias
-Bias due to missing data: low
risk of bias

Results
- STR: HR = 0.358, 95% CI 0.157-
0.819, p = 0.015

- GTR: HR =0.053, 95% CI1 0.019-
0.149, p < 0.001

- Adjuvant therapy: HR = 1.723, 95%
Cl 0.616-4.814, p =0.3

Multivariate analysis controlling for
KPS, preoperative neurodeficit,
epilepsy, MRI contrast enhancement,
and a two- or three-tiered classification
of eloquence of location:

- Biopsy: HR =1 (reference)

- STR: HR = 0.354, 95% CI 0.153-
0.816, p = 0.015

- GTR: HR =0.053, 95% CIl 0.018-
0.151, p < 0.001

(Preoperative neurodeficit was also
significant)

Overall survival:

The authors report that they did not
analyse this outcome as no patient
with GTR died during follow up (which
precluded a proportional hazards
analysis of this outcome).

Descriptive statistics not reported for
the outcomes below split by treatment
group.

Malignant progression-free survival:
Multivariate analyses adjusting for
gender, age, performance status,
increased intracranial pressure,
neurological deficit, history of seizures
at histological diagnosis, uncontrolled
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Study details Participants Interventions Methods/risk of bias Results

Parraga, E., Baron, 070 / missing: N - GTR (no residual -Bias in measurement of seizures after oncological treatment,
M. H., Vlaicu, M., tumour locations frontal / temporal  tumour) outcomes: low risk of bias cerebral lobes involved, corpus
Guillevin, R., De'aux, / parietal / insular / other: N = 759 -Bias in the selection of the callosum involvement, anatomical
B., Duffau, H., 12741142 /241 / 93; tumour reported results: low risk of bias ocation, functional location, contrast

All classifications

Taillandier, L., vol ume c¢cm3 < 100 . enhancement, cortex involvement,
Capelle, L., missing: 808 / 346 / 355; based on 3_-month -Overall bias: low tumour volume, histological subtype
Huberfeld, G. divided into 2 groups, based on postoperative MRIs ) i ) radiotherapy and chemotherapy:
Epileptic seizuresin  extent of resection: on FLAIR Other information: Population - Bx: HR = 1 (reference)

diffuse low-grade _ Biopsy (BX): N = 619 Seduences. had confirmed low grade glioma. oo \ie — 0 68, 95% CI 0.58-0.81, p

gliomas in adults. rather than suspected.

- i i “N = < 0.001 favouring PaR
Brain, 2014 137 Partial resection (PaR): N =427 0 yreatments: - avorring Far
p.449-462 - Subtotal resection (STR): N = - RenleineEee N = - STR: HR =0.43, 95% CI 0.35-0.53, p
' 313. e py- = < 0.001, favouring STR
- Total resection (GTR): N = 150. N - GTR: HR = 0.22, 95% CI 0.16-0.32, p
Ref Id " glhemothefaPY- N = <0.001, favouring GTR
605089 Inclusion criteria (Gender, increased neurocranial
Patients in the database of a pressure, history of seizures at
Countrylies where Follow up: Mean histological diagnosis, contrast

French glioma cooperative study  (sp?) = 82 (65)

the study was carried goup ( Re E seau doE

enhancement, cortex involvement,

out Gliomes) with a tumour volume, histological subtype,
France histopathologically diagnosed r?dlotherf?py i) SR R
WHO diffuse grade Il glioma with also significant)
Study type a supratentorial hemispheric _ _
Retrospective cohort location, and a neuropathological Overall survival and progression-free
study reassessment for all cases surwval analyse; not reported as not
diagnosed before 2007, aged > adjusted for radiotherapy and
18 years at diagnosis who had chemotherapy.

i) @ ks STy follow-up data estimate epileptic

iwe ai mwpldre t geizyre history. Patients had to be
the natural course of  fo|10wed until March 2012.
epileptic seizures,
their predictors and
the prognostic
significance of their
occurrence in adult
patients harbouring a

Exclusion criteria
None reported

34



DRAFT FOR CONSULTATION

Study details
diffuse low-grade

glioma. o (]

Study dates
1992-2011

Source of funding
Not reported

Full citation
Schupper, A. J.,
Hirshman, B. R.,
Carroll, K. T., Ali, M.
A., Carter, B. S.,
Chen, C. C., Effect of
Gross Total
Resection in World
Health Organization
Grade |l
Astrocytomas: SEER-
Based Survival
Analysis, World
Neurosurgery, 103,
741-747, 2017

Ref Id
657600

Country/ies where
the study was carried
out

USA

Study type

Participants

N = 4113 patients had grade Il
astrocytoma (patient
characteristics only given for
whole group, not split by extent of
resection): Median age (IQR) = 44
(29-59) years (please note N =
528 aged < 18 years); males /
females: N = 2354 / 1759; tumour
locations frontal lobe / temporal
lobe/ parietal lobe / occipital lobe /
brain stem / overlapping lesion of
brain / cerebrum / brain NOS /
ventricle NOS / cerebellum NOS:
N=1179/821/450/79 /197 /
579/330/262/ 74/ 142; tumour
sizecm <5/5-7/>7:1568 /620
/ 248; divided into 4 groups,
based on extent of resection:

- No surgery: N = 1487

- biopsy: N = 806

- Subtotal resection (STR): N =
904

- Total resection (GTR): N =916

Inclusion criteria

Interventions

- No surgery (code
00; tissue diagnosis
obtained from
autopsy)

versus

- STR (codes 20, 21,
and 40)

Versus

- GTR (codes 30 and
55; based on
radiographic reports
of postoperative

MR images).

Other treatments:
Radiotherapy yes /
no: N =2109/ 1884
(not split by resection
group)

Follow up: Not
reported, but min
120 months (as per
inclusion criteria)
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Methods/risk of bias

-Bias due to confounding:
serious risk of bias (unadjusted
for performance status, unclear
if anyone received
chemotherapy)

-Bias in selection of participants
into the study: low risk of bias
-Bias in classification of
interventions: low risk of bias
-Bias due to missing data:
unclear risk of bias (no
information reported)

-Bias in measurement of
outcomes: low risk of bias

-Bias in the selection of the
reported results: low risk of bias
-Overall bias: serious
(uncontrolled confounders)

Other information: Please note
N =528 aged < 18 years).
Population had confirmed, not
suspected LGG.

Results

Overall survival:

Please note that it seems that biopsy
and STR have been combined into
one group for the analyses.
Multivariate analysis controlling for
sex, race/ethnicity, marital status,
tumour size, tumour site, year of
diagnosis, and radiotherapy found the
following HRs for extent of resection:

- No surgery (median =23, 95% CI 20-
27, months): HR = 1.32, 95% CI 1.14-
1.53, p < 0.0001

- STR/biopsy (STR median = 56, 95%
Cl 47-63, months): HR = 1 (reference)
- GTR (median = 120, 95% CI 103-
>120, months): HR = 0.72, 95% ClI
0.6-0.85, p < 0.0001

Overall survival pre- and post
temozolomide:

Please note that it seems that biopsy
and STR have been combined into
one group for the analyses.
Multivariate analysis controlling for
sex, race/ethnicity, marital status,
tumour size, tumour site, and
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Study details

Retrospective cohort
study

Aim of the study

To assess the effect
of extent of resection
on survival in patients
with grade Il
astrocytoma.

Study dates
1999-2010

Source of funding
Not reported.

Full citation

Yang, P., Peng, X.,
You, G., Zhang, W.,
Yan, W., Bao, Z.,
Wang, Y., Qiu, X.,
Jiang, T.
Management and
survival rates in
patients with glioma
in China (2004-
2010): A
retrospective study
from a single-
institution. Journal of
Neuro-Oncology,
2013 113 p.259-266

Participants

Patients of all ages with a
diagnosis of grade Il astrocytoma
(ICD-0O-3 histology code 9400,
9410, 9411, 9420 [diffuse
astrocytoma]) in the SEER
database and a follow up period
of 120 months.

Exclusion criteria
None reported

N = 831 had grade Il glioma
(patient characteristics only given
for whole group, not split by
extent of
60 / O60 years:
males / females: N = 504 / 327,
histological diagnoses (WHO
2007) astrocytoma (A) /
oligodendroglioma (O) /
oligoastrocytoma (OA): N = 464 /
68/ 299; pre-operative KPS
score 080 / <
tumour locations (involved lobe)
frontal / temporal / parietal /
occipital / insular; N =569 /284 /
134/ 33/ 138; divided into 2
groups, based on extent of
resection:

resec-t

80

Interventions

Subtotal resection
(defined a
or thin residual T2 or
FLAIR signal
abnormality as seen
from axial, coronal or
sagittal i
260)

versus

Gross total resection
(defined as
Afcompl et e
of the preoperative
T2 or FLAIR signal
abnormality as seen

from axial, coronal or
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Methods/risk of bias

-Bias due to confounding:
serious risk of bias (patient
characteristics not reported split
by surgery group, but results
adjusted for some covariates)
-Bias in selection of participants
into the study: low risk of bias
-Bias in classification of
interventions: low risk of bias
-Bias due to missing data: high
risk of bias (Follow up data
available for 408 of the 831)
-Bias in measurement of
outcomes: low risk of bias
-Bias in the selection of the
reported results: unclear risk of
bias

Results

radiotherapy found the following HRs
for extent of resection:
Pre-temozolomide (diagnosis 1999-
2004)

- No surgery: HR =1.41, 95% CI 1.15-
1.71, p = 0.001

- STR/biopsy: HR = 1 (reference)
-GTR: HR =0.77, 95% CI 0.61-0.97, p
=0.027

Post-temozolomide (diagnosis 2005-
2010)

- No surgery: HR = 1.22, 95% CI 0.98-
1.51, p =0.07

- STR/biopsy: HR = 1 (reference)

- GTR: HR =0.64, 95% CI 0.49-0.84, p
=0.001

Descriptive statistics not reported for
the outcomes below split by treatment
group.

Overall survival and progression-free
survival:

Multivariate analysis with the following
covariates included (chosen based on
the clinical experience of the authors):
-Age > 40 (N = 241)
- male (N = 244) v female (N = 164),
-precoperative KPS O
80 (N = 92),

- O/OA (N=232) v A(N =176),

- high p53 expression (N = 174) v low
(N = 166),

- high MGMT expression (N =51) v
low (N = 290),
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Study details
Ref Id
657661

Country/ies where
the study was carried
out

China

Study type
Retrospective cohort
study

Aim of the study

ATo anal yze¢
clinical characteristics
and prognostic

factors in patients

with glioma in an
academic institute in
China.ndn (p.

Study dates
Oct 2004-Aug 2010

Source of funding
National Key Project
of Science and
Technology
Supporting Programs
of China (No.
2007BAI05B08),
National Basic
Research Program of
China (973

Participants

- Gross total resection (GTR): N =
357.

- Subtotal resection (STR): N =
474,

Inclusion criteria

All patients who within the study
dates received surgical resection
for pathologically diagnosed
glioma at the Glioma Center of
Beijing Tiantan Hospital.

Exclusion criteria

Patients who received only biopsy
as not foll owed
centre.

Interventions
sagi ttalp. i
260)

Other treatment (not
reported split by
extent of resection):
Radiotherapy given /
not given / unknown:
315/ 70/ 445
Chemotherapy given
/ not given /
unknown: 106 / 275 /
450

Follow up: Not
reported

37

Methods/risk of bias

-Overall bias: serious
(uncontrolled confounders;
missing data)

Other information: Patients had
pathologically diagnosed, rather
than suspected, low grade
glioma

Results

- high PTEN expression (N = 312) v
low (N = 29),

- high Ki-67 expression (N = 19) v low
(N = 322),

- radiotherapy (N = 208) v no (N = 89),
- chemotherapy (N =49) v no (N =
154), showed that after adjustment for
these factors extent of resection did
not influence

-overall survival:

GTR (N = 175) v STR (reference; N =
233): HR = 0.7801* (95% CI 0.526-
1.157); p=0.217, or
-progression-free survival: HR = 0.926
(95% CI 0.745-1.152); p = 0.492,

* In the paper, this is given as 0.217,
which it can6ét be
correct. 0.217 is also the p-value
corresponding to the 95% CI so the
HR has been calculated based on the
95% CI and p-value.
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Study details

Program) (No.
2010CB529406,
2011CB707804).

Full citation

Youland, R. S.,
Schomas, D. A,,
Brown, P. D.,
Nwachukwu, C.,
Buckner, J. C.,
Giannini, C., Parney,
I. F., Laack, N. N.
Changes in
presentation,
treatment, and
outcomes of adult
low-grade gliomas
over the past fifty
years. Neuro-
oncology, 2013 15
p.1102-10

Ref Id
606015

Country/ies where
the study was carried
out

USA
Study type
Retrospective cohort

study

Aim of the study

Participants

N = 852 patients divided into two

groups: Group 1 patients received

a diagnosis 1960-1989 (N = 281);
Group 2 patients received a
diagnosis 1990-2011 (N = 571).
Only data from Group 2 will be
reported (cf. review protocol):

N = 571 had grade Il glioma
(patient characteristics only given
for whole group, not split by
extent of resection): Age mean
(range) = 39.4 (18.2-76); males /
females: N = 335 / 236;
histological diagnoses

astrocytoma / oligodendroglioma /
mixed oligoastrocytoma: N = 126 /

193/ 252; KPS score not

reported; tumour location cortical /

cerebellum / deep structures /

brain stem / multiple: N =546 /5 /

175 [/ 11 [/ 14;

t

<5 cm /unknown: N =122 /164 /

285; divided into 4 groups, based
on extent of resection:

- Gross total resection (GTR): N =
176.

- Radical subtotal resection
(rSTR): N = 55.

- Subtotal resection (STR): N =
118.

Biopsy only (Bx): N = 222

Interventions

GTR (fino e
of remaining tumor
after exci
1103)

vVersus

rSTR (A>90
of the tumor removed
with some residual
tumor present
postoperat
1103)

Versus

STR (A<90%
tumor removed after
debul ki ngo
Versus

Bi opsy (At
solely obtained for
diagnosis without
debul ki ngo

Adjuvant treatment
(not reported split by
extent of resection):
Radiotherapy alone /
chemotherapy alone
/ chemotherapy +
radiotherapy /
observation: 244 / 13
/88 /226
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Methods/risk of bias

-Bias due to confounding:
serious risk of bias
(performance status not
reported or adjusted for)

-Bias in selection of participants
into the study: low risk of bias
-Bias in classification of
interventions: low risk of bias
-Bias due to missing data: low
risk of bias

-Bias in measurement of
outcomes: low risk of bias

-Bias in the selection of the
reported results: low risk of bias
-Overall bias: serious
(uncontrolled confounder)

Other information: Patients with
pathologically confirmed, not
suspected, low grade glioma

Results

Descriptive statistics not reported for
the outcomes below split by treatment
group.

For the analyses GTR and rSTR were
grouped together versus STR and Bx
grouped together

Progression-free survival (339 events):
Multivariate analysis with the following
covariates included age, headaches,
seizures alone, seizures with other
neurological symptoms, speech
dysfunction, sensory/motor
dysfunction, astrocytoma, deep

|l ocati on, contrast
5 cm, adjuvant radiotherapy and
adjuvant chemotherapy:

GTR/rSTR v STR/Bx: Risk ratio = 0.45
(95% CI 0.35-0.59); p < 0.0001.
(Astrocyt oma,
radiotherapy and adjuvant
chemotherapy were also significant).

si ze

Overall survival (244 events):
Multivariate analysis with the following
covariates included age, headaches,
seizures alone, seizures with other
neurological symptoms, speech
dysfunction, sensory/motor
dysfunction, astrocytoma, deep

|l ocati on, contrast
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Methods/risk of bias Results

5 cm, adjuvant radiotherapy and
adjuvant chemotherapy:

GTR/rSTR v STR/Bx: Risk ratio = 0.61
(95% CI 0.43-0.86); p = 0.004.

(Age, astrocytoma, and adjuvant
radiotherapy were also significant).

Interventions

Follow up: Median
(?) = 8.7 (0.02-21.6)
years

Study details Participants
ito eval uat Inclusion criteria

in prognostic factors, pat i ent s8yeaggsed O
treatment indications,  diagnosed with WHO grade ||
and outcomes in glioma by a Mayo Clinic

adult patients with neuropathologist.
LGG over the past 50

ears. o ] . L
y (p Exclusion criteria

Patients with neurofibromatosis

Study dates type 1, or grade | glioma.

1960-2011

Source of funding
Not reported

1 Evidence tables for review 1d - Molecular markers to inform prognosis / guide treatment

2 Not applicable - no evidence was identified.

3 Evidence tables for review 2a - Further management of low-grade glioma

Interventio
Study details Participants ns Methods Outcomes and Results Comments
Full citation Sample size Intervention  Details Results Limitations

S
Baumert, B. G., 707 patients assessed for eligibility, This trial was Results of PFS of TMZ vs RT (95% Cl, p- Methodological
Hegi, M. E., van  of which 237 were included in the People in undertaken in value) limitations
den Bent, M. J., TMZ arm and 240 included in the RT the RT 78 clinical assessed using
von Deimling, A., arm (477 in total) group centres in 19 Total (n=318) the Cochrane
Gorlia, T., Characteristics received countries. . s 0 . collaboration's
Hoang-Xuan, K., standard Random '\R/I_I?d'ﬁg gg ?n_t?hmogghj,zggsvﬁhc%hjg%) B tool for assessing
Brandes, A. A,, RT T™MZ RT, which treatment a 00 ® ([EE-A) risk of bias
Kantor, G., consisted of allocation was ~ HR 1.16 (95% CI 0-9-1.5), p= 0.22
Taphoorn, M. J. Gender, women || 192 100 o0 CIeTil2 L7 Random
B., Hassel, M. B., ' (43%) |[((42%) conformal minimisation IDHmt/codel (n=104) sequence
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Study details

Hartmann, C.,
Ryan, G.,
Capper, D., Kros,
J. M., Kurscheid,
S., Wick, W.,
Enting, R., Reni,
M., Thiessen, B.,
Dhermain, F.,
Bromberg, J. E.,
Feuvret, L.,
Reijneveld, J. C.,
Chinot, O.,
Gijtenbeek, J. M.
M., Rossiter, J.
P., Dif, N.,
Balana, C.,
Bravo-Marques,
J., Clement, P.
M., Marosi, C.,
Tzuk-Shina, T.,
Nordal, R. A.,
Rees, J.,
Lacombe, D.,
Mason, W. P.,
Stupp, R.,
Temozolomide
chemotherapy
Versus
radiotherapy in
high-risk low-
grade glioma
(EORTC 22033-
26033): a
randomised,
open-label,
phase 3

Participants

pertormance | 155 {1143
status 0 i .
pertomance 7%, (1%,
status | . -
WHO 10
performance (4%) 8 (3%)
status |l .
92 85
AER S A 38%) ||(36%)
p 148 152
Age 040 lleow |I(64%)
Inclusion criteria
Adult people (O 1

histologically confirmed, WHO

performance status of 2 or

lower, diffusively infiltrating LGG
who did not have any medical
condition (such as HIV or chronic
hepatitis B or C) that could interfere
with the oral medication intake. In
order to be included, people also
had to require other intervention
rather than surgery (i.e. these were
not candidates for surgical treatment

only), defined by at least one

characteristic of the following: age
40 years or older, having
radiological tumour progression,
new or worsening tumour

Interventio
ns

RT up to
50.4 Gy (28
x 1.8 Gy
once daily,
5 days pw,
over 5-6
weeks, and
up to a
maximum
treatment
period of
6.5 weeks).
The
treatment
volumes
were
defined
based on
T2 or fluid-
attenuated
inversion
recovery
(FLAIR)
MRI. In
case of
tumour
resection,
postoperativ
e imaging
was used.
People in
the TMZ
group
received
oral TZin a
dose-dense

Methods

technique with
prospective
stratification by
WHO
performance
status (0-1 vs
2) age (<40 vs
O40), pr
vs absence of
contrast
enhancement
on MRI, 1p
status

(deleted vs
non-deleted vs
indeterminate),
and by the
medical instituti
on in which
they received
treatment.
Patients had to
begin the
treatment
within 6 weeks
after
randomisation.
The trial was
open-label and
patients,
treating
doctors and
researchers
were all aware
of the assigned
intervention.
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Outcomes and Results
HR 1.04 (95% CI 0.56-1.93), p=0.91

IDHmt/non-codel (n=165)
HR 1.86 (95% CI 1.217 2.87),p= 0.91

IDHWt (n=49)
HR 0.67 (95% Cl 0.34 -1.32)

Comments

generation: Low ri
sk (Random
treatment
allocation was
done by a
minimisation
technique with
prospective
stratification )

Allocation
concealment: Unc
lear risk (no
details reported if
any form of
allocation
concealment was
used)

Blinding of

participants and
personnel: High
risk (open-label)

Blinding of
outcome
assessment: High
risk (open-label)

Blinding
(performance bias
and detection
bias): High risk
(open-label)
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Study details
intergroup study,
The Lancet
Oncology, 17,
1521-1532, 2016
Ref Id

575703

Country/ies
where the study
was carried out

Multicentre study
Study type
Phase Ill RCT
Aim of the study

To compare
standard
radiotherapy and
primary
temolozomide
and asses PFS
outcomes and
correlative
analyses
between these
and molecular
markers

Study dates

23rd September
2005 and 26th of
March 2010
Source of
funding
Unrestricted

educational grant

and free supply

Participants

neurological symptoms, or refractory
seizures.

Exclusion criteria

People whose tumour had
transformed into a higher grade
before randomisation and people
who had received previous RT or
chemotherapy.

Interventio
ns

schedule of
75mg/m2
per day for
21 das,
repeated
every 28
days (one
cycle) for up
to or until
disease
progression
or
unacceptabl
e toxicity
(defined as
grade 4
haematologi
cal toxicity
or grade 3-3
non
haematologi
cal toxicity -
except for
alopecia,
nausea and
vomiting-).

Methods
Analyses were
doneonan ITT
bass, defined
as all patients
assigned to a
treatment.

Outcomes and Results

41

Comments

Incomplete
outcome data: low
risk (ITT analysis,
all drops outs
clearly accounted
for)

Selective
reporting: low risk
(all prespecified
outcomes were
reported)

Other information

See Reijnevel
2016 for further
details about
HRQoL
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Study details

of TMZ by Merck
Sharp& Dohme-
Merck. The trial
was also
supported by
different
sponsors.

Full citation

Brown, P. D.,
Buckner, J. C.,
O'Fallon, J. R.,
lturria, N. L.,
Brown, C. A.,
O'Neill, B. P.,
Scheithauer, B.
W., Dinapoli, R.
P., Arusell, R.
M., Curran, W.
J., Abrams, R.,
Shaw, E. G.,
Effects of
radiotherapy on

cognitive function

in patients with

low-grade glioma

measured by the
Folstein mini-
mental state
examination,
Journal of
Clinical
OncologyJ Clin
Oncol, 21, 2519-
2524, 2003

Participants

Sample size

See Shaw 2002
Characteristics
See Shaw 2002
Inclusion criteria
See Shaw 2002
Exclusion criteria
See Shaw 2002

Interventio
ns

Intervention
[

See Shaw
2002

Methods

Details

People were
evaluated with
the MMSE at
study entry
(baseline) and
after the
completion of
protocol
therapy (every
4 months for 3
years, every 6
months for 3
years, and
yearly until
year 15). The
MMSE begins
with an
assessment of
orientation of
place and time,
a memory test,
in which the
person needs
to recall the
name of 3
objects
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Outcomes and Results

Results

The study only reported results for those

patients without tumour

progression. Progression was declared if the
neurologic examination results worsened or
there was an increase in tumour size of at

least 25%, based on measurement of

perpendicular diameters or a clear increase

in the size of the tumours on imaging
compared with baseline.

Results for change in MMSE score by

treatment arm at key evaluations for patients

without tumour progression

Year 1:

| | 50.4 Gy|l64.8 Gy
| Stable score || 46 || 33 |
- I €

| Significant increase* || 4 || 4 |
| Total 54 |43 |
Year 2:

231

Comments

Limitations

See Shaw 2002
Other information

This study
reported the
results of the
MMSE until year
5,and is
discussed
whether this
length of time is
sufficient for
neurocognitive
deficits to
develop. In the
discussion
section, the
authors claim this
5 years is enough
since "most late
radiation
neurotoxicity
occurs within 3
years"
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Study details
Ref Id

554627
Countrylies
where the study
was carried out
USA

Study type

RCT

Aim of the study
To assess the
effects of
radiotherapy on
cognitive function
in patients with
low-grade glioma
as measured
with the MMSE
Study dates
May 1986 to
December 1994
Source of
funding

Not reported

Full citation
Buckner, J. C.,
Shaw, E. G.,
Pugh, S. L.,
Chakravarti, A.,
Gilbert, M. R.,

Participants

Sample size

254 patients underwent
randomisation, of which 251 were
included in the study. Radiation
therapy alone (n=126) and radiation
therapy plus PCV (n=125)

Interventio
ns

Intervention
S

Radiotherap
y: the
radiation
dose was

Methods
previously
said. The final
section
evaluates
aphasia and
apraxia. The
maximum
score that can
be obtained for
the entire test
is 30 points.
For the
purpose of this
study, a
decrease of
more than 3
points in the
MMSE was
considered to
represent
clinically
significant
deterioration.
Data were
recorded at
baseline for
187 of the 203
patients.

Details
People were
stratified
according to
age, histologic
findings, KPS

43

Outcomes and Results

| 50.4 Gy|/64.8 Gy

Stable score || 35 || |
Significant 3
decrease*
| Significant increase* (|2 “l |
| Total (40 25 |
Year 3:

[50.4 Gy|l64.8 Gy

| Stable score ”15 ||19 |
Significant > i
decrease*

| Significant increase* ||- ||2 |
Total 7 | |

*Change of more than 3 points from baseline
MMSE score was clinically significant

Results

Results for OS (HR, 95% CI) and PFS (HR,

95% Cl)

Overall survival (total)
HR 0.59 (0.42-0.83)

Comments

Limitations
Methodological
limitations
assessed using
the Cochrane
collaboration's
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Study details
Barger, G. R.,
Coons, S., Ricci,
P., Bullard, D.,
Brown, P. D.,
Stelzer, K.,
Brachman, D.,
Suh, J. H.,
Schultz, C. J.,
Bahary, J. P.,
Fisher, B. J.,
Kim, H., Murtha,
A.D., Bell, E. H,,
Won, M., Mehta,
M. P., Curran, W.
J., Radiation plus
procarbazine,
CCNU, and
vincristine in low-
grade glioma,
New England
Journal of
Medicine, 374,
1344-1355, 2016
Ref Id

657236

Countrylies
where the study
was carried out
USA

Study type

RCT

Aim of the study
To assess
whether RT and
PCV prolong the

Participants
Characteristics

RT (|RT +
only |[PCV
Median age 40 41
Sex, women n ég% 60
(%) ) (48%)
33 0
KPS 60-80 (26% || 31(25%
) )
93 94
o 0
KPS 90-100 ;74/0 (75%)
9 36
0
Astrocytoma ;23/0 (29%)
. . 57
Oligodendrogliom (45% 50
a ) (40%)
Oligoastrocytoma (|19 19
- astrocytoma (15% (15%)
features dominant |() .
Oligoastrocytoma
- astrocytoma
features equivale || 5 &
nt to (4%) L)

oligodendroglioma
features

Interventio
ns

54 Gy,
administere
din 30
fractions of
1.8 Gy each
over a
period of 6
weeks.
Radiation
volume was
defined
according to
the
abnormality
of the T2
weighed
MR signal,
including
any surgical
defect.
People who
had been
randomly
assigned to
have
chemothera
py, receive
it after RT.
Chemothera
9%
consisted of
6 cycles of
procarbaine
(60mg per
square
meter of

Methods

and presence
or absence of
contrast
enhancement
on
preoperative
images.

OS was
measured from
the day of
randomisation
to the date of
death or the
last follow-up
date on which
the patient was
reported to be
alive. PFS was
calculated from
the day of
randomisation
to the date of
disease
progression or
death of the
last follow-up
date on which
the patient was
reported to be
alive.

Median follow-
up was 11.9
years
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Outcomes and Results

Overall survival (grade 2 oligodedroglioma)
HR 0.43 (0.23-0.82)

Overall survival (grade 2 oligoastrocytoma)
HR 0.56 (0.32-1.00)

Overall survival (grade 2 oligodedroglioma)
HR 0.73 (0.40-1.34)

Overall survival among those with IDH1
R132H Mutation

HR 0.42 (0.20-0.86)
Progression free survival (total)
HR 0.50 (0.36-0.68)

Progression free survival (grade 2
oligodedroglioma)

HR 0.36 (0.21-0.62)

Progression free survival (grade 2
oligoastrocytoma)

HR 0.52 (0.30-0.89)

Progression free survival (grade 2
oligodedroglioma)

HR 0.58 (0.33-1.03)

Progression free survival among those with
IDH1 R132H Mutation

HR 0.32 (0.17-0.62)

Comments

tool for assessing
risk of bias
Random
sequence
generation: uncle
ar risk
(randomisation
method was not
reported)
Allocation
concealment: Unc
lear risk (no
details reported if
any form of
allocation
concealment was
used)

Blinding of
participants and
personnel: Uncle
ar risk

Blinding of
outcome
assessment: Uncl
ear risk

Blinding
(performance bias
and detection
bias): Unclear risk

Incomplete
outcome data: low
risk (ITT analysis,
all drops outs
clearly accounted
for)
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Study details
overall survival of
people with LGG
in comparison
with RT alone
Study dates

31st of October
1998 to 27th of
June 2002

Source of
funding

Study supported
by a Radiation
Therapy
Oncology Group
grant and a
Community
Clinical Oncology
Program grant
from the National
Cancer Institute,
a grant from the
North Central
Cancer
Treatment
Group, grants
from the Cancer
Therapy
Evaluation
Program of the
National Cancer
Institute

Participants

Oligodendrogliom (|16

a features (13% (|9 (15%)
dominant )

35/5
IDH1 R132H 7 36/56

mutation -present ||(61% |((64%)

11 17

MMSE score <27 ©%) |(14%)

MMSE score 27- (/111 (|99
30 (8%) ||(79%)

Inclusion criteria

People with grade 2 WHO
astrocytoma, oligodendroglioma, or
oligoastrocytoma histologicall
confirmed on pathological review by
a central laboratory before
randomisation. Patients between 18
and 39 years of age were eligible if
they had undergone a subtotal
resection or biopsy, those who were
above 40 years old, were eligible if
they had undergone biopsy or
resection of any of the tumour. In
order to be included, patients should
present with a KPS of 60 or more,
and a neurologic-function score of 3
or less.

Exclusion criteria

Interventio
ns

body-
surface orall
y), CCNU
(110 mg per
square
meter of
body
surface on
day 1 of
each cycle)
and
vincristine
(1.4 mg per
square
meter
administere
d
intravenousl
y on days 8
and 29 of
each cycle)
. The cycle
length was
8 weeks

Methods

45

Outcomes and Results

Comments

Selective
reporting: low risk
(all prespecified
outcomes were
reported)

Other information
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Study details

Full citation
Eyre, H. J.,
Crowley, J. J.,
Townsend, J. J.,
Eltringham, J. R.,
Morantz, R. A,
Schulman, S. F.,
Quagliana, J. M.,
Al-Sarraf, M., A
randomized trial
of radiotherapy
versus
radiotherapy plus
CCNU for
incompletely
resected low-
grade gliomas: A
Southwest
Oncology Group
study, Journal of
NeurosurgeryJ

Participants

People whose tumour had spread to
non-contiguous leptomeninges, if
they had gliomatosis cerebri , if they
had had synchronous cancer within
the previous years, if they had
received prior radiation therapy to
the brain or head or neck reagion, if
they had received chemotherapy for
any reason, if they had presented
with chronic lung disease, if
pregnant, breastfeeding or unwilling
to use effective contraception during
treatment.

Sample size
Characteristics

RT

RT +CCNU

Median 36 (range || 39 (17 to
age 22t0 73) |[72)

male  |[13 (68%) |15 (43%) |
biopsy |7 (37%) |13 37%) |
Parmal 12 e3%) |22 (63%)

People presented with Grade Il
tumours, including pilocytic
astrocytomas, gemistocytic
astrocytomas, midly anaplastic
astrocytomas, mixed gliomas,
oligodendrogliomas, and
gangliogliomas

Interventio
ns

Intervention
S
Radiotherap
y was given
using
megavolt
apparatus
with a
minimum
peak energy
of 1 MeV
and a target
distance
(source to
skin or axis
distance) of
80 cm. The
target
volume was
defined as
primary

Methods

Details
Not reported
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Outcomes and Results

Results

Median survival time for patients who
received RT alone = 4.5 years
Median survival time for patients who
received RT and CCNU= 7.4 years

Comments

Limitations
Methodological
limitations
assessed using
the Cochrane
collaboration's
tool for assessing
risk of bias
Random
sequence
generation: uncle
ar risk of bias
(randomisation
method was not
reported)

Allocation
concealment: uncl
ear risk of bias
(not reported)
Blinding of
participants and
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Study details
Neurosurg, 78,
909-914, 1993
Ref Id

555031
Country/ies
where the study
was carried out
USA

Study type

RCT

Aim of the study
To assess the
effects in long
term survival of
radiotherapy (55
Gy) or
radiotherapy in
combination with
CCNU

Study dates
February 1980 to
March 1985
Source of
funding

Not reported

Participants

Inclusion criteria

A histological diagnosis of a grade |
or Il primary brain tumour, classified
according to Kernohan and Sayre,
with incomplete surgical resection
Exclusion criteria

Patients with cerebellar astrocytoma

Interventio
ns

tumour as
identified on
CT sans,
with a 2cm
margin. A
total of 55
Gy was
delivered to
the target
volume in
32 fractions,
given 5
days pw
over a total
of 6 and a
half weeks.

CCNU was
begun 2
days prior to
the onset of
RT. Patients
received
CCNU as a
dose of
100mg/sq
every 6
weeks.
Doses of
CCNU were
modified
according to
Standard
Southwest
Oncology
Group
guidelines

Methods
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Outcomes and Results

Comments

personnel: unclea
r risk of bias (not
reported)
Blinding of
outcome
assessment: uncl
ear risk of bias
(not reported)
Incomplete
outcome

data: unclear risk
of bias (not
enough
information was
provided to
assess whether
all the proposed
outcomes were
reported)
Selective
reporting: low
risk

Other information
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Study details

Full citation
Karim, A. B. M.
F., Afra, D.,
Cornu, P.,

Participants

Sample size

Total sample size was 290, 150 in
the irradiated arm and 140 in the

control arm

Interventio
ns

based on
the nadir
white blood
cell and
platelet
counts.
Patients
were also
treated with
dexamethas
ome in
divided
doses,
beginning
at 10mg/sq
m and
tapered and
lor
discontinue
d as
appropriate.
If the patient
had a partial
or complete
response,
CCNU was
continued
for a total
period not
to exceed 2
years.

Intervention
S

Postoperati
ve

Methods

Details

People were
randomised
using a

48

Outcomes and Results

Results
TTP - HR (95% CI)*: 0.71 (0.52 - 0.97)
OS - HR (95% Cl)*: 1.04 (0.61-1.78)

Comments

Limitations
Methodological
limitations
assessed using
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Study details
Bleehan, N.,
Schraub, S., De
Witte, O., Darcel,
F., Stenning, S.,
Pierart, M., Van
Glabbeke Jr, M.,
Randomized trial
on the efficacy of
radiotherapy for
cerebral low-
grade glioma in
the adult:
European
Organization for
Research and
Treatment of
Cancer Study
22845 with the
Medical
Research
Council study
BRO4: An
interim analysis,
International
Journal of
Radiation
Oncology
Biology Physics,
52, 316-324,
2002

Ref Id

660563

Countrylies
where the study
was carried out

Participants
Characteristics
Patients characteristics n (%)

Postoperat||Deferr
ive RT ed RT
Gender - male (|90 (60%) L
(64%)
Performance 60
0
3’;atus (WHO (|67 (45%) (43%)
Performance 61
0
i’;atus (WHO (|66 (44%) (44%)
Performance 16
0
zgatus (WHO (|15 (10%) (11%)
Performance
status (WHO |0 2 (1%)
3)
Astrocytoma, Q @
grade | 1 (1%) 6 (4%)
Astrocytoma, o 83
grade |l 29 (L) (59%)
Oligodendrogli o 34
oma o (250) (24%)
Mixed oligo- a 12
astrocytoma L () (9%)

Interventio
ns

RT: people
were
treated with
a linear
accelerator
or, when
this was not
available, a
Co
apparatus,
with a dose
of 54 Gy/ 6
weeks was
used. A
maximal
interval of 8
weeks was
allowed
between the
day of
surgery and
the first day
of RT.
Usually this
interval was
< 6 weeks
after
surgery.
Deferred
RT: people
randomised
to this arm
did not
receive any
treatment
after

Methods
minimization
technique and
then stratified
by institution,
tumour
histology, and
amount of
tumour
removed
surgically
(biopsy vs
partial, subtotal
or total
resection).

Analysis was
performed
according to
ITT, using the
EORTC
standard
operating
procedures.
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Outcomes and Results

*Calculated with the calculator developed
by Tieney et al. 2007

Comments

the Cochrane
collaboration's
tool for assessing
risk of bias
Random
sequence
generation: Low ri
sk (people were
centrally
randomised at the
data centre of the
Cancer Trials
Office using a
minimisation
technique)
Allocation
concealment: Unc
lear risk (no
details reported if
any form of
allocation
concealment was
used)

Blinding of
participants and
personnel: High ri
sk (open-label)
Blinding of
outcome
assessment: High
risk (open-label)
Blinding
(performance bias
and detection
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Study details
Multicentre study
Study type

RCT

Aim of the study
To report the
primary results of
a randomised
controlled trial
comparing the
efficacy of early
RT versus
delayed RT

Study dates

March 1986 to
September 1997

Source of
funding
Foundation
Cancer
(Belgium) and by
the National
Cancer Institute,
Bethesda, MD

Full citation
Karim, A. B. M.
F., Maat, B.,
Hatlevoll, R.,
Menten, J.,
Rutten, E. H. J.
M., Thomas, D.
G. T,
Mascarenhas, F.,
Horiot, J. C.,
Parvinen, L. M.,

Participants

Unknown 4 (3%) 5 (4%)

Inclusion criteria

Age between 16 and 65 years old
with a definite histopathologic

di agnhosi s of anGG,
WHO score O 2.
Exclusion criteria

People with major functional
impairment after surgery with
difficulties in conscious response
were not eligible. Pregnant women,
or people with gross hepatic, renal
or cardiovascular disease were not
eligible.

Sample size

Of the initial 379 patients accrued for
the trial, n=171 were randomised to
the low dose (45Gy) arm and n=172
to the the high dose (59.4 Gy) arm
Characteristics

Low High
dose dose

(59.4
(45 Gy) Gy)

Interventio
ns

surgery
after the
tumour
show
progression
(this was
defined as
clinical-
neurological
deterioratio
n confirmed
by definitive
evidence of
tumour
activity
clinically
and on CT
scan)

Intervention
S

In both
arms 1.8 Gy
as daily
fraction
dose was
undertaken.
For one
arm, a low
dose of 45

Methods

Details

People were
randomised
and stratified
by histologic
grade (this was
done for
astrocytomas
only,
oligodendroglio
mas, or mixed

50

Outcomes and Results

Results

Overall survival: 58% in the low-dose arm
and 59% for the high-dose arm
Progression free survival: 47% in the low-
dose arm and 50% for the high-dose arm

Comments

bias): High risk
(open-label)
Incomplete
outcome data: low
risk (ITT analysis,
all drops outs
clearly accounted
for)

Selective
reporting: low risk
(all prespecified
outcomes were
reported)

Other information

Limitations

Other information
Methodological
limitations
assessed using
the Cochrane
collaboration's
tool for assessing
risk of bias
Random
sequence
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Study details
Van Reijn, M.,
Jager, J. J.,
Fabrini, M. G.,
Van Alphen, A.
M., Hamers, H.
P., Gaspar, L.,
Noordman, E.,
Pierard, M., Van
Glabbeke, M., A
randomized trial
on dose-
response in
radiation therapy
of low-grade
cerebral glioma:
European
organization for
research and
treatment of
cancer (EORTC)
study 22844,
Cancer/Radiothe
rapie, 1, 260-
261, 1997

Ref Id

660564

Country/ies
where the study
was carried out

Multicentre study
Study type

RCT

Aim of the study

To study the
efficacy of RT

Participants

Age (median) 38 39
Gender (M:F) 105:66 ||91:81
Astrocytoma - 15 17
grade 1

Astrocytoma - 105 101
grade 2

Oligodendoglioma |35 38
Mixed 16 16

oligoastrocytoma

Inclusion criteria
Not reported
Exclusion criteria

Pregnant women, or patients with
gross hepatic, renal or
cardiovascular diseases or
malignancy other than curable skin
cancers, although patients who had
previously had cancer but were
thought to be cured at least 5 years
before inclusion in the protocol were

eligible.

Interventio
ns

Gyin 25
fractions in
5 weeks
was chosen
and for the
other arm a
dose of 59.4
in 33
fractions in
6.6 weeks.

Follow up
with CT
scans was
advised to
detect
progression
of the
disease.

Methods

tumours were
grade 2 for
pracmatic
reasons).
Cerebral
pilocytic
astrocytoma
was not
included in the
trial when
totally excised.

Uptoto8
weeks was the
interval
allowed
between the
day of surgery
and the
initiation of
radiation
therapy. This
interval was
usually <4
weeks.
Participating
centres were
advised to use
4-10-MV
photons with
build-up when
necessary. Co
y apparatus
was allowed
when a linear
accelerator
was

51

Outcomes and Results

Comments

generation: Uncle
ar risk (Authors do
not report the
method used for
randomisation)
Allocation
concealment: Unc
lear risk (no
details reported if
any form of
allocation
concealment was
used)

Blinding of
participants and
personnel: Uncle
ar risk (no details
reported)

Blinding of
outcome
assessment: Uncl
ear risk (no details
reported)

Blinding
(performance bias
and detection
bias): Unclear risk
(no details
reported)
Incomplete
outcome data: low
risk (ITT analysis,
all drops outs
clearly accounted
for)
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Study details

and the presence

of a dose-
response
relationship for
these tumours

Study dates

April 1985 to
September 1991

Source of
funding

Not reported

Full citation

Kiebert, G. M.,
Curran, D.,
Aaronson, N. K.,
Bolla, M.,
Menten, J.,
Rutten, E. H. J.
M., Nordman, E.,
Silvestre, M. E.,
Pierart, M.,
Karim, A. B. M.
F., Quality of life
after radiation
therapy of
cerebral low-
grade gliomas of

the adult: Results

of a randomised
phase Il trial on
dose response
(EORTC trial
22844),
European

Participants

Sample size

Of the initial 379 patients accrued for
the trial, n=180 completed at least
one QoL questionnaire (47% of the
total patient sample)
Characteristics

See Karim 1996

Inclusion criteria

See Karim 1996

Exclusion criteria

See Karim 1996

Interventio
ns

Intervention
S

See Karim
1996

Methods

not avaiable (2

institutions
used this and
the centre was

visited by once

of the
researchers,
who found the
quality of

treatment to be

satisfactory)

Details

A quality of life
questionnaire
consisting of
47 items was
constructed to
meet the
requirements
of the study
protocol as no
well-validated,
standardised
QoL
questionnaire
was available.
This assessed
a range of
physical,
psychological,
social and
symptom
domains was
included in the

52

Outcomes and Results

Results

Results have been reported narratively as the
study did not report the relevant information
to calculate a change from baseline (for
further information, see 'other information’
section below.

"The adults who had received higher
radiation dose (59.4 Gy) tended to report
lower levels of functioning and more
symptom burden than those who had
received the lower dose. These group
differences were statistically significant for
fatigue/malaise and insomnia only). At the 7-
15 months postrandomisation follow-up a
similar pattern of results favouring the lower
dose radiotherapy arm was observed.
Statistically significant group differences
favouring the low-dose radiotherapy arm
were found for leisure activity and emotional
functioning. No statistically significant
changes from baseline (pre-treatment) to
post-treatment score on any of the QoL
composed functioning scales were observed.

Comments

Selective
reporting: low risk
(all prespecified
outcomes were
reported)

Limitations
See Karim 1996
Other information

Study did not
report baseline
results for adults
treated on the
high radiation
dose (59.4 Gy),
therefore it has
not been possible
to calculate the
change from
baseline in both
groups. Medians
and confident
intervals were
only presented
graphically,
making it difficult
to interpret the
results
systematically. Of
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Study details
Journal of
Cancer, 34,
1902-1909, 1998
Ref Id

628942
Country/ies
where the study
was carried out
Multicentre study
Study type

RCT

Aim of the study
To evaluate the
effects of
radiation therapy
on quality of life
of adults with
low-grade glioma
Study dates
April 1985 -
September 1991
Source of
funding

Not reported

Full citation

Laack, N. N.,
Brown, P. D.,
Ivnik, R. J.,
Furth, A. F.,
Ballman, K. V.,
Hammack, J. E.,
Arusell, R. M.,
Shaw, E. G.,

Participants

Sample size

Of the initial 203 adults randomised
in the study conducted by Shaw
2002, 20 participated in this study
(the first 20 Mayo Clinic patients [10
in the 50.4 Gy group, 10 in the 64.8

Gy group]).
Characteristics

Interventio
ns

Intervention
S

See Shaw
2002

Methods

trial to
measure the
impact of
treatment over
time.

Details

Adults were
evaluated with
psychometric
tests at
baseline
(before RT)
and at
approximately

53

Outcomes and Results

Results

Change from baseline of the psychometric

tests - values are mean (SD)

Mean (SD)

18 months from
baseline

Mean (SD)

36 months
from
baseline

Comments

the 27 institutions
which initially
participated in the
EORTC study
22844, 14
completed the
QoL
guestionnaires.
Reasons for drop
out are not clear,
according to the
investigators;
which raises
concern about
selection bias.

Limitations
Other information

These patients
are a subset from
Brown 2003
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Study details
Buckner, J. C.,
Cognitive
function after
radiotherapy for
supratentorial
low-grade
glioma: A North
Central Cancer
Treatment Group
prospective
study,
International
Journal of
Radiation
Oncology
Biology Physics,
63, 1175-1183,
2005

Ref Id

657284
Country/ies
where the study
was carried out
USA

Study type

RCT

Aim of the study
To assess the
effects of cranial
RT on cognitive
function in
patients with
suprarentorial
LGG

Interventio

Participants ns

n (%)

Age 18-40 y/o 9 (45)

>40 11 (55)

Women 6 (30)

Astrocytoma 2 (10)

Oligoastrocytoma 9 (45)

Oligodendroglioma 9 (45)

Inclusion criteria
See Shaw 2002
Exclusion criteria
See Shaw 2002

Methods

18 months
intervals for as
long as 5 years
after
completing RT.
Neuropsycholo
gic tests
MMSE -
Folstein Mini
Mental State
Examination
WAIS - R:
Wechsler Adult
Intelligence
Scale- Revised
AVLT: Auditory
- Verbal
Learning Test
TMT: Trail-
Making test
COWAT:
Controlled Oral
Words
Association
Test

54

Outcomes and Results

Attention/cognitive

organisation

speed and
flexibility
TMT part A 0.2(9.1) |-2(8.1)
TMT part B 3.6 (48) e

P : (39.6)
Stroop: words 2(21.3) e

P : (23.3)
Stroop: colours 1.6 (14.4) e

b © 229 121.6)
Stroop: colours 0.3
and words L (2 (17.3)
MMSE score 0.6 (1.6) 0.7 (1.1)
Intelligence (WAIS
o R)
Verbal
comprehension Al el s (08
Freedom from -
distractibility 29071 |5 8(11.3)
e 52(7.8) |65 (8.6)

Memory/learning

Comments
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Study details Participants
Study dates

May 1986 -
December 1994

Source of
funding

Not reported

Interventio
ns

Methods

55

Outcomes and Results

AVLT total learning|[1.9 (10.5) ||0 (11)
AVLT 1-h delayed 0229 [0.3(@3)
free call

AVLT percent

forgetting at 1 h 4.6 (29.2) |I-5(26.7)
BVRT

expectednumber |/0.1 (0.3) ||-0.1 (0.7)
correct

BVRT obtained

number correct e
BVRT obtained-

expected number ||0.0 (1.4) /0.6 (2.2)
correct

BVRT expected

number of errors || 02 ©-7) |-0-1(0.6)
BVRT obtained

number of errors || 13 (2-1) |-0-6 (3.3)
BVRT obtained-

expected number |-0.9 (2.5) |[]-0.5(3.4)

of errors

Comments
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Interventio

Study details Participants ns Methods Outcomes and Results Comments
Full citation Sample size Intervention  Details Results Limitations
Prabhu, R. S., n=187; n=74 RT alone and n=51in S MMSE data Categorical change in MMSE sore by Other information
Won, M., Shaw, the RT + PCV See was collected baseline MMSE score (MMSE decline, > 3
E. G, Hu, C,, Characteristics Buckner as part of the point decline, MMSE gain, > 3 point gain;
Brachman, D. G., | ” | 2016 patient clinical MMSE no change O 3 po
Buckner, J. C., evaluation at
Stelzer, K. J. each study

7 7 Age < 40 ylo 124 (66% MMSE <27
Barger, G. R., | J J ” (66%) l follow-up data score
Brown, P. D., |Age® 40 vy |63(34%) | and
Gilbert, M. R., discontinued at Y1 (n=17)
Mehta, M. P., | Male ” 102 (55%) | the time of decline 0
Effe_qt of the | KPS 60-80 || 39 (21%) | tumour .
addition of progression.
chemotherapy to | KPS 90-100 | 148 (79%) | Key Y1 no change || 7(41%)
radiotherapy on evaluations
cognitive function | Astrocytoma ” 36 (19%) | were done at
:” patler(;ts with |Oligodendroglioma ||94 (50%) | basellrie ;”g Y1 gain 10 (59%)
ow-grade years 1, 2,
glioma: Oligoastro.cytoma 19 (10%) and 5 from the
Secondary (astrodominant) start of RT. Y2 (n=10) .
analysis of ignifi ;
RTOyG 98-02, Oligoastrocytoma jg o/ I\SAIEA%IE Z‘Qére dechine
Journal of (astro=oligo) decline was
Clinical : defined as a Y2 no change || 2 (20%)
OncologyJ Clin O!lgoastrgcytoma 30 (16%) decrease of >
Oncol, 32, 535- (oligodominant) 3 points;
541, 2014

significant gain

56
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Study details
Ref Id

556341
Countrylies
where the study
was carried out
USA

Study type

RCT

Aim of the study
To assess the
effect of therapy
intensification
through the
addition of PCV
to RT on

cognitive function

on adults with
LGG

Study dates
31st October
1998 to 27th
June 2002
Source of
funding

See Buckner
2016

Participants
Inclusion criteria

See Buckner 2016
Exclusion criteria

See Buckner 2016

Interventio
ns

Methods

was defined as
an increase of
> 3 points; no
change was
defined as any
MMSE score
change
points.

57

¢

Outcomes and Results

Y2 gain 8 (80%)
Y3 (n=11)

) 0
decline

Y3 no change (|4 (36%)

Y3 gain 7 (64%)
Y5 (n=7) 0
decline 1 (14%)

Y5 no change (|2 (27%)

Y5 gain 4 (57%)

MMSE score 27 to 30

Y1 (n=170)

. 7 (A%
decline &)

Y1 no change || 163(96%)

Y1 gain -

Y2 (n=149)

0,
decline L)

Comments
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Study details

Full citation
Reijneveld, J. C.,
Taphoorn, M. J.
B., Coens, C.,
Bromberg, J. E.
C., Mason, W.
P., Hoang-Xuan,
K., Ryan, G.,
Hassel, M. B.,
Enting, R. H.,
Brandes, A. A.,
Wick, A., Chinot,
0., Reni, M.,
Kantor, G.,
Thiessen, B.,

Participants

Sample size

See Baumert 2016
Characteristics
See Baumert 2016
Inclusion criteria
See Baumert 2016
Exclusion criteria
See Baumert 2016

Interventio
ns

Intervention
s

See
Baumert
2016

Methods

Details
HRQoL was
assessed the
EORTC QLQ-
C30 and the
EORTC Brain
Cancer Module
(QLQ-BN 20).
The MMSE
was used for
the
assessment of
neurocognitive
function. Data
collection was
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Outcomes and Results

Y2 no change

148 (99%)

Y2 gain

Y3 (n=127)
decline

1 (1%)

Y3 no change

123 (99%)

Y3 gain

Y5 (n=67)
decline

1 (2%)

Y5 no change

66 (99%)

Y5 gain

Results

Global health-related quality of life - change

from baseline - Mean (SD)*

T™MZ

RT

3 months

-0.5 (1)

-6.5 (1)

Comments

Limitations

See Baumert
2016

Other information
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Study details
Klein, M., Verger,
E., Borchers, C.,
Hau, P., Back,
M., Smits, A.,
Golfinopoulos,
V., Gorlia, T.,
Bottomley, A.,
Stupp, R.,
Baumert, B. G.,
Health-related
quality of life in
patients with
high-risk low-
grade glioma
(EORTC 22033-
26033): a
randomised,
open-label,
phase 3
intergroup study,
The Lancet
Oncology, 17,
1533-1542, 2016
Ref Id

576660

Countrylies
where the study
was carried out

Multicentre study
Study type
Phase Ill RCT
Aim of the study

To assess
whether people
with a diagnosis

Participants

Interventio
ns

Methods
stopped in the
case of
progression,
death, loss to
follow-up, or if
the patient
refused further
participation.
Time points for
the
assessment
were 6 weeks
before and 4
weeks after the
scheduled
follow-up
assessment.
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Outcomes and Results

6 months -0.4 (1) 2.1(1)
24 months 3.3(1) 4.9 (1)
36 months 25(1) 2.7 (1)

*Change from baseline has been calculated
by the NGA using the following

calculator: ChangeFromBaseline_0.75correla
tion_Calc

MMSE scores - change from baseline Mean
(SD)**

T™MZ RT

3 months 0.2 (0.1) |3 (0.09)

Comments
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Study details
of LGG treated
with TM or
chemotherapy
present with
different effects
of HRQoL.
Study dates
6th December
2005 to 1st
December 2012

Source of
funding

See Baumert
2016

Full citation

Shaw, E, Arusell,
R, Scheithauer,
B, O'Fallon, J,
O'Neill, B,
Dinapoli, R,
Nelson, D, Earle,
J, Jones, C,
Cascino, T,
Nichols, D, Ivnik,
R, Hellman, R,
Curran, W,
Abrams, R,
Prospective

Participants

Sample size

Of 211 accrued people, 101 were
assigned to low-dose radiation (50.4
Gy) and n=102 to high-dose
radiation (N=203)

Characteristics

Low-dose
(50.4 Gy)

High-dose
(64.8 Gy)

Interventio
ns

Intervention
S

Arm A
consisted of
50.4 Gy in
28 fractions
over 5.5
weeks and
arm B
consisted of
64.8Gy in
36 fractions
over 7
weeks

Methods

Details

Central
pathology
review was
performed at
the Mayo Clinic
in Rochester
and patients
were
randomised
(by an adaptive
stratified
randomisation
method) to

60

Outcomes and Results

6 months 0.1(0.1) |/3.1(0.09)
24 months (0.5 (0.1) (|3.4 (0.09)
36 months (0.5 (0.1) [|3.4 (0.09)

**Change from baseline has been calculated
by the NGA using the following

calculator: ChangeFromBaseline_0.75correla
tion_Calc using the information provided in
the appendix of this study (Table 5)

Results

Survival

At 2 years, 94/101 adults in the low-dose arm
were alive and at 5 years follow- up, 60/101
adults were alive. In the high-dose arm,
83/102 adults were alive at the 2 year follow-
up and 54/102 adults were alive at the 5 year
follow-up

Progression

At 2 years,82/101 of adults in the low-dose
arm had not shown progression and 44/101
had not shown progression at the 5 year
follow-up. At 2 years, 70/102 adults in the

Comments

Limitations

Methodological
limitations
assessed using
the Cochrane
collaboration's
tool for assessing
risk of bias

Random
seguence
generation: Low
risk of bias (the
authors report
having used an
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Study details
randomized trial
of low- versus
high-dose
radiation therapy
in adults with
supratentorial
low-grade
glioma: initial
report of a North
Central Cancer
Treatment
Group/Radiation
Therapy
Oncology
Group/Eastern
Cooperative
Oncology Group
study, Journal of
clinical oncology
: official journal
of the American
Society of
Clinical
Oncology, 20,
2267-76, 2002
Ref Id

629365

Country/ies
where the study
was carried out

USA

Study type

RCT

Aim of the study

Participants

ng;/: 49(49%) || 51 (50%)
ngjz 52 (51%) |[51 (50%)
Male || 57(56%) || 60(59%)
Female || 44 (44%) |42 (41%)
(Zﬂsl\foE) 74 (713%) || 66 (65%)
('(\)"_'\2"75)'5 20 (20%) || 25 (25%)

Inclusion criteria
> 18 years old; have a histologic

proof of a suprarentorial Kernohan

grade 1 or 2 astrocytoma,
oligodendroglioma, or mixed

oligoastrocytoma within 3 months of
study entry

Exclusion criteria

Pilocytic astrocytomas and other
low-grade glioma variants

Interventio
ns

Methods
either arm A or
arm B.
Radiation
therapy
treatment fields
were localized
and included
the
preoperative
tumour volume
(definedy a CT
scan in the
early years of
the study and
an MRI scan in
the later years
of the study).

61

Outcomes and Results

high-dose arm had not shown progression ad
40/102 had not shown progression at the 5
year follow-up.

Toxicity

At year 2, 93/101 adults had not reported any
grade 3, 4 or 5 toxicity in the low- dose arm
and at 5 years, 59/101 had not reported any
grade 3, 4 or 5 toxicity in the low-dose arm.
At year 2, 79/102 adults has not reported any
grade 3, 4 or 5 toxicity in the high-dose arm
and, at year 5, 48/102 had not reported any
grade 3, 4 or 5 toxicity in the high-dose arm

Comments

adaptive stratified
randomisation
method)

Allocation
concealment: uncl
ear risk of bias
(not reported)
Blinding of
participants and
personnel: unclea
r risk of bias (not
reported)

Blinding of
outcome
assessment: uncl
ear (not reported)
Incomplete
outcome data: low
risk of bias (all
drop outs have
been accounted
for)

Selective
reporting: low

risk

Other information
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To determine
whether a higher
dose of radiation
therapy (64.8
Gy) in
comparison with
a lower dose
(50.4 Gy) would
improve survival
in people with
low-grade
astrocytomas,
oligodendrogliom
as, or
oligoastrocytoma
S

Study dates

May 1986 to
December 1994

Source of
funding

Not reported
Full citation

Van Den Bent,
M. J., Afra, D.,
De Witte, O.,
Ben Hassel, M.,

Sample size

radiotherapy group
Characteristics

n= 311; n=157 in the deferred RT S
group and n= 154 in the early

Interventio
ns Methods

Details
Patients were
followed - up
for a median of
7.8 years (until

Intervention

See Karim
2002

Schraub, S.,
Hoang-Xuan, K., Deferred
Malmstrom, P. RT

0., Collette, L.,

March 2004).
Early Analysis was
RT ITT

Pierart, M.,
Mirimanoff, R.,

100

Male (64%)

91
(59%)

Karim, A. B. M.
F., Long-term

62

Outcomes and Results

Results

PFS

5.3 years in the early RT group and 3.4 years
in the deferred radiotherapy group (HR 0.59
95% ci 0.45 TO 0.77)

oS

7.4 years in the early RT group and 7.2 years
in the deferred RT group (HR 0.71 95% ClI
0.71 to 1.34)

Comments

Limitations
See Karim 2002
Other information
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Study details
efficacy of early
versus delayed
radiotherapy for
low-grade
astrocytoma and
oligodendrogliom
a in adults: The
EORTC 22845
randomised trial,
LancetLancet,
366, 985-990,
2005

Ref Id

557076
Countryl/ies
where the study
was carried out
Multicentre study
Study type

RCT

Aim of the study
To present the
long-term
efficacy results
of the efficacy of
postoperative
radiotherapy in
comparison with
deferred
radiotherapy
Study dates
March 2004
Source of
funding

Interventio
Participants ns
Age- median 41 (17 to (31)2'?0
(range) 68) 69)
WHO 67
erformance 63 (40%
Status =0 (40%) (350
WHO 68
erformance 68 (43%
Status =1 (43%) (350
WHO 16
performance 18 (12%) (10%)
status = 2

Inclusion criteria
See Karim 2002
Exclusion criteria
See Karim 2002

Methods

63

Outcomes and Results

Comments
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Not reported

Study details

Full citation
Gupta, D. K.,
Chandra, P. S.,
Ojha, B. K.,
Sharma, B. S.,
Mahapatra, A.
K., Mehta, V. S.,
Awake
craniotomy
Versus surgery
under general
anesthesia for
resection of
intrinsic lesions
of eloquent
cortex--a
prospective
randomised
study, Clinical
Neurology &
NeurosurgeryCli
n Neurol
Neurosurg, 109,
335-43, 2007
Ref Id

617203

Country/ies
where the study
was carried out

Participants

Participants

Sample size

Awake group, n=26

General anesthesia group, n=27

Characteristics
Awake GA
group group
(n=26) (n=27)
Male sex
(total n) AL AL
Age
(mean  ||42.7+ 15.8 1471'33 *
+SD) :

Inclusion criteria

not reported

Exclusion criteria

Age < 12 years old at the time of
presentation, those with
developmental delay or mental
retardation, patients unwilling or
apprehensive about procedure,
patients with significant
communication problems or with
severe preoperative neurological
deficits (hemiplegia, aphasia)

Interventio
ns

Interventions

Interventions

Motor areas
(bilateral
precentral
gyrus) and
speech areas
(left frontal
operculum and
anular gyrus,
superior
temporal gyrus)
were defined
as eloquent
cortex in the
present study.
A

preoperative fu
nctional MRI
was done to
evaluate the
relationship of
tumour with the
eloquent
cortex. A
contrast
enhanced CT
scan/Gad MRI
brain was
obtained
postoperatively

Methods

1 Evidence tables for review 2b - Resection of glioma

Methods

Details

Patients
were
randomise
d by
computer
generated
random
number
allocation
by an
independe
nt person
not
involved in
operating
the
patients.

64

Outcomes and Results

Outcomes and Results

Results

Deteriorated speech area lesions
Immediate postoperatively
Awake group= 4/26

GA group= 2/27

At 3 month follow-up

Awake group= 3/26

GA group= 2/27

Deteriorate motor cortex lesions
Immediate postoperatively
Awake group= 7/26

GA group= 2/27

At 3 month follow-up

Awake group= 10/26

GA group= 9/27

Residual tumour

Awake group= 11/21

GA group= 7/19

Karnofsky performance score

Awake group. Mean 80.81,
median 90, range 50 to 90

GA group. Mean 82.30, median
90, range 70 to 100

Comments

Comments

Limitations

Limitations assessed with the
Cochrane Risk of
bias Assessment tool

Random sequence generation (
selection bias): low risk
(Patients were randomised by
computer generated random
number allocation by an
independent person not
involved in operating the
patients.)

Blinding of outcome
assessment (Detection
bias): high risk

Incomplete outcome data
(attrition bias): high risk (drop
outs not accounted for).

Selective reporting (reporting
bias): high risk (no data
regarding survival or
adverse events has been
reported).
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Study details Participants
India

Study type

Prospective

RCT

Aim of the study

To compare the
efficacy of
surgery under
awake condition
s with surgery
under general
anesthesia (GA)
for intrinsic
lesions of
eloquent cortex
(motor and
speech areas)
in preventing
development of
new
neurological
deficits and in
achieving
greater radical
resection.

Study dates

January 2001 to
May 2003

Source of
funding

Not reported

Interventions
after 6 to 8
weeks to
evaluate the
extent of
resection.

Awake
craniotomy:

All surgeries
were done in
supine position.
Infiltration with
local anesthetic
was given
circumferentiall
y to block the
nerves. Along
with this, the
proposed
incision line
was also
infiltrated.
Incision was
made aprox 20
mins after
infiltration, and
flap was
tailored to be
as small as
possible. After
the skin
incision a rapid
craniotomy wa
s performed
using a high-
speed
pneumatic drill.
The lesion was

Methods

65

Outcomes and Results

Comments
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Study details

Participants

Interventions Methods
approached via
transsucal or
transcortical
route over the
most superficial
part of the
lesion. Once
the lesion was
entered,
resection was
performed with
continuous
monitoring
performed by
observing the
patient for any
interference
with counting
and naming. Al
patients were
evaluated for
motor/speech
deficits
immediately
after surgery,
at the time of
discharge and
at 3 months
during follow
up visit and
improvement/w
orsening of
neurological
status.

For patients
being operated
under general

66

Outcomes and Results

Comments
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Full citation
Senft, C., Bink,
A., Franz, K.,
Vatter, H.,
Gasser, T.,
Seifert, V.,
Intraoperative
MRI guidance
and extent of
resection in
glioma surgery:
A randomised,
controlled trial,
The Lancet
Oncology, 12,
997-1003, 2011

Ref Id
576758

Country/ies
where the study
was carried out

Germany

Study type

RCT

Aim of the study

To assess
whether use of

Participants

Sample size
N=49; n= 24 in the IMRI group

(intraoperative MRI) and n=25 in the

conventional treatment group

Characteristics
iIMRI Conv
group surgery
IWHO grade 1 0
Yl\/HO grade 0 0
|Y|VHO grade 1 1
|¥/VHO grade 22 2

| Male sex | 16- 67% || 14- 56% |

Mean age 55.3-38 ||55-30to
(range, SD) to 76 SD (|84. SD

' 12.5 13.6
Median KPS||90, 60 to (|90, 70 to
score 100, 80 to||100, 85 to
(range, IQR)|(100 95

Interventions

GA, standard
surgical
techniques
were applied
as felt
comfortable by
the operating
surgeon.

Interventions

Intervention
consisted
ofmobile intra-
operative
ultralow field
(015 Tesla)MRI
system
(PoleStarN-20,
OdinMedical
Technologies,
Yokneam,
Israel
andMedtronic,
Louisville, CO,
USA)13,14 for
procedures
guided by intra-
operative MRI.
The control
arm used
6convent
micro
neurosurgical
resectio
including
CUSA and
neuronavigatio

Methods

Details

The
sample
size
calculation
was done
to detect a
difference
of 25%
between
groups for
the primary
endpoint
with a
power of
80%.
Randomis
ation was
done in
participant
s in blocks
of four on
a one-to-
one ratio
using BIAS
for
Windows
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Outcomes and Results

Results
Complete tumour resections

Achieved in 23 (96%) of 24
patients in the iIMRI group and in
17 of 25 in the control group.

Adverse events

Participants with new or
aggravated neurological deficits
were present in 2/25 (8%) of
participants in the conventional
group and 3/24 (13%) participants
in the intraoperative MRI group;
intra-operative imaging had not
tumour resection in any of the
participants. Two participants had
symptomatic haematomas, which
were not attributable to the use of
intra-operative MRI. In one patient,
hemianopia was deliberately
accepted due to tumour extension
around the temporal horn of the
lateral ventricle involving the optic
radiation. No wound infections
were reported. Due to the low
number of events, RRs and Cls
were not deemed appropriate

Progression

Comments

Limitations

Limitations assessed with the
Cochrane Risk of

bias Assessment tool:

Random sequence generation (
selection bias): Low risk
(Patients randomly allocated in
a one-to-one ratio, in blocks of
four using BIAS for Windows
9.01 by an assistant with no
clinical involvement in the trial)

Blinding of outcome
assessment (Detection bias):
high risk (not blinded)

Incomplete outcome data
(attrition bias): low risk (all drop
outs have been accounted for)
Selective reporting (reporting
bias): low risk (all pre-specified
outcomes have been

reported).

Other bias: high risk
(Diagnostic MRI machine
changed during the study from
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intraoperative
MRI guidance
leads to a
higher rate of
radiologically
complete
tumour
resections than
does
conventionally
microsurgical
resection.

Study dates

1st Oct 2007 to
1st July 2010

Source of
funding

None

Participants

Inclusion criteria

Adults O 18 years
suspected gliomas showing distinct
contrast enhancement on t1
weighted MRI amenable to
radiologically complete resection
were eligible, patients suitable to
undergo general anesthesia (were
assessed prior the study) - patients
not eligible, were offered
stereotactic biopsy instead of
tumour resection

Exclusion criteria

Tumours that crossed the midline or
were located in the basal ganglia,
cerebellum, brain stem, or
otherwise close proximity to
eloquent brain structures prohibiting
or questioning complete
resectability, contraindication to MRI
examination (i.e. pacemaker), and
inability to give consent because of
neuropsychological deficits or a
language barrier

Interventions
n. The use of
intra-operative
ultrasound or
fluorescence
guided surgery
with 5-
aminolaevulini
acid was not
allowed in
either group.

Methods
9.01 by an
assistant
who had
no clinical
involveme
nt in the
trial.
Investigato
rs who
assessed
eligibility of
participant
s and
scheduled
surgeries
were
masked to
treatment
group
assignmen
t by use of
a sealed
envelope
design.
Surgeons
and
participant
S were not
masked to
the
treatment
group
assignmen
t, but the
neuroradiol
ogist who
analysed

68

Outcomes and Results

8 out of 24 patients presented
with progression in the intervention
arm and 16 out of 25 patients
presented with progression in the
control arm

Comments

1.5T to 3.0 T device, with a
better display of contrast
enhancement. Intraoperative
MRI group used a mobile ultra-
low-field MRI device (which
rendered an inferior image
resolution. The lead author
received an honoraria as a
speaker from Medronic
Navigation and is a member on
the scientific advisor board of
Medtronic. Medtronic
manufacture StealthStation
neuronavigation systems used
in the study. A p value of less
than 0.04 was used as
significant for endpoint data
due to an adjusted sample size
of 58, rather than 80).
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Full citation
Stummer, W.,
Pichlmeier, U.,
Meinel, T.,
Wiestler, O. D.,
Zanella, F.,
Reulen, H. J.,
Fluorescence-
guided surgery
with 5-
aminolevulinic
acid for
resection of
malignant
glioma: a
randomised
controlled
multicentre
phase I trial,
Lancet

OncologyLancet

Oncaol, 7, 392-
401, 2006

Ref Id
617405

Countrylies
where the study
was carried out

Germany
Study type

Participants

Sample size

N=270; n= 139 in the G-ALA group
and n= 1331 in the white light group
Characteristics

White
SALA Niight
055 y/ ol/45 43
median (%) (32%) |((33%)
>55 ylo, 94 88
median (%) (68%) |((67%)
28 31
KPS 70-80 20%) |(24%)
111 100
KPS>80 80%) ||(76%)

Inclusion criteria

Participants aged 18-72 y with
suspected (as assessed by study
surgeon) newly diagnosed intreated
malignant glioma. Tumours were to
have a distinct ring-like pattern of
contrast enhancement with thick
irregular walls on MRI and a core
area of reduced signal suggestive of
tumour necrosis.

Exclusion criteria

Interventions

Interventions
Participants
were randomly
assigned to 5-
aminolevulinic
acid (20 mg/kg
bodyweight;
medac, Wedel,
Germany) for
fluorescence
guided
resection or to
conventional
microsurgery
with white
light. Those
randomly
allocated to 5-
aminolevulinic
acid were
scheduled to
receive freshly
prepared
solutions of 5-
aminolevulinic
acid orally 3h
(range 2 - 4)

pre-operatively.

Solutions were
prepared by
dissolving the
contents of a

Methods
MRI data
was
masked

Details
Randomis
ation was
done by
use of a
dynamic
allocation
algorithm
ata
separate
research
unit, in
which
participant
s were
allocated
to keep the
imbalance
between
treatment
groups to a
minimum.
No
permuted
block
randomisat
ion was
applied.
Treatment
allocation
was
communic
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Outcomes and Results

Results

Complete resection
RR 1.80 (1.39-2.34)
PFS

HR=0.73 (0.57-0.93)
0S

Older patients
HR=0.73 (0.53-1.01)
Younger patients
HR= 1.04 (0.64-1.70)
KPS

At 6 weeks, the 5ALA group had a
KPS of 90 (range 20-100); at 6
months, 28% (95% CI 19-36) had
deterioration of KPS to 60 or less
White light: 90 (10-100); at 6
months 31% (95% CI 20-40) had
deterioration of KPA to 60 or less

Convulsions:

5-ALA group: presented with 3 out
139

WL microsurgery: 1 out of 131
Grade 3 and 4 neurological
adverse events:

5-ALA group: presented with 10
out of 139 adverse events

WL microsurgery: presented with 7
out of 131 adverse events

Comments

Limitations

Limitations assessed with the
Cochrane Risk of

bias Assessment tool:
Random sequence generation (
selection bias): low risk
(performed independently with
a dynamic allocation algorithm
and treatment allocation was
communicated by telephone
and fax)

Blinding of participants and
personnel: high risk (not
blinded)

Blinding of outcome
assessment (Detection bias):
low risk (Central
neuropathological,
neuroradiological reviewers
and pathology reviewer were
blinded to treatment allocation.
MRI scans labelled with patient
initials, randomisation number)

Incomplete outcome data
(attrition bias): high risk
(reasons for dropouts have not
been provided)

Selective reporting (reporting
bias): high risk (Full outcome
data not present for PFS and
AEs. Timing and severity of
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Randomised

controlled Tumours in the midline, basal
multicentre ganglia, cerebellum or brain stem;
phase Il trial more than one contrast enhancing

Aim of the study lesion; substantial, non-contrast
To assess the enhancing tumour with areas

use of porphyrin  suggesting low grade glioma with
fluorescence in  malignant transformation; medical
malignant reasons precluding MRI; inability to
glioma after give consent; a tumour location that
administration did not enable complete resection;
of 5-ALA for KPS of 60 or less; renal or liver
improving insufficiency; and a history of
resection as previous systemic malignancy.
defined by

postoperative

MRI.

Study dates

11th October
1999- 19 July
2004

Source of
funding

medac GmbH,
Wedel,
Germany. W
Stummer is a
paid consultant
to medac and
Zeiss;
U.Pichmeier is a
medac
employee; T
Meinel is under
contract by
medac; and H-J

Interventions
vial (1-5g) in 50
mL of drinking
water. There
was no
placebo. Surg
ery was done
by use of a
modified
neurosurgical
microscope
(OPMI
Neuro/NC4
systemwith
fluorescence
kit, Carl Zeiss
Surgical
GmbH,
Oberkochen,G
ermany), which
enabled
switching from
conventional
white xenon
illumination to
violet-blue
excitation light.
For participants
assigned white
light, the
tumour was
resected by
use of
conventional
illumination.

Methods
ated to
local
investigato
rs first by
telephone
and
additionally
by fax.
Initial
power
calculation
S
estimated
350
participant
s were
required
for an 80%
power but
to allow
premature
study
termination
an interim
analysis
was
scheduled
after 270
participant
s whereby
a 20\5
difference
in PFS
could be
identified
with a

Outcomes and Results

70

Comments

AEs were not fully documented
- no data on wound

infections).

Other bias: Unclear risk (Study
sponsors responsible for study
design, quality control and
assurance. An organisation
contracted by the study
sponsors was responsible for
data monitoring and collection;
Differences noted in frequency
of interventions depending on
the age of the patient, which
affect long-term outcomes, e.g.
as overall survival).

Other information

Residual tumour was defined
as contrast enhancement with
a volume more than 0-175 cm3.
Progression was defined as the
occurrence of a new tumour
lesion with a volume greater
than 0-175 cm3, or an increase
in residual tumour volume of
more than 25%.
Progression-free survival at 6
months was defined as the
proportion of patients without
radiological progression at this
time. Patients who died from
any cause before documented
pregression were counted as
an event for this endpoint.
Overall survival was defined as
the number of patients who had
not died from any cause.
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Study details
Reulen has
received
secretarial help
from medac and
travel
reimbursement.
All other authors
declare no
conflicts of
interest.

Full citation

Stummer, W.,
Tonn, J. C,,
Mehdorn, H. M.,
Nestler, U.,
Franz, K.,
Goetz, C., Bink,
A., Pichimeier,
u.,
Counterbalancin
g risks and
gains from
extended
resections in
malignant
glioma surgery:
A supplemental

Participants

Sample size

See Stummer 2006
Characteristics
See Stummer 2006
Inclusion criteria
See Stummer 2006
Exclusion criteria
See Stummer 2006

Interventions

Interventions

See Stummer

2006

Methods

power of
80%

Details

Data
obtained in
all patients
from
Stummer
2006 in the
final intent-
to-treat
analysis
formed the
basis of
the present
analysis.
See
Stummer
2006 for
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Outcomes and Results

Results

Grade 3/4 neurological AEs
5ALA group: 10/139

WL microsurgery: 7/131

Comments

Adverse events were classified
according to the US National
Cancer Institute common
toxicity criteria (version 1.0).
The US National Institutes of
Health stroke score (NIH-SS)
was used to measure
postoperative deficits at 2 and
7 days after surgery,
radiological progression at 6
weeks, then at 3, 6, 9, 12, 15
and 18 months post-surgery
Inter-centre consistency was
not presented. The
manufacturer of 5-ALA (medac
GmbH) was involved with the
trial and authors had received
assistance from the sponsor.

Limitations
See Stummer 2006
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Study details Participants
analysis from
the randomized
5-aminolevulinic
acid glioma
resection study:
Clinical article,
Journal of
NeurosurgeryJ
Neurosurg, 114,
613-623, 2011

Ref Id
617407

Countrylies
where the study
was carried out
Germany

Study type
Supplemental
analysis from
the 5ALA vs
white light RCT
(Stummer 2006)
Aim of the study
To focus on
risks associated
with
fluorescence-
guided
resection in the
final, larger,
intent-to-treat
group from this
study that is
now available,
presenting more

Interventions

Methods Outcomes and Results

further
details.

For
assessme
nt of acute
changes in
neurologic
al
functions,
the NIH-
SS score
was
adapted as
an
outcomes
parameter.
The NIH-
SS score
assesses
15
neurologic
al
functions,
grading the
severity of
impairment
for each
function
individually
, ranging
from O
(best) to
36 (worst)
points. The
score was
measured
2and 7
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Comments
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Study details Participants

rigorous data on
safety.

Study dates

See Stummer
2006

Source of
funding

See Stummer
2006

Full citation Sample size

Interventions

Interventions

Methods Outcomes and Results

days after
surgery
and until
radiologica
|
progressio
naté
weeks and
at 3, 6,9,
12,15 and
18 months
after
surgery.
Adverse
events
were
recorded
and coded
according
to the NIH
list of
Common
Toxicology
Criteria.
Serious
AEs were
coded
according
to the
WHO
Adverse
Reaction
Terminolog
y criteria.

Details Results
Gross total removal
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Comments

Limitations
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Study details

Willems, P. W.,
Taphoorn, M. J.,
Burger, H.,
Berkelbach van
der Sprenkel, J.
W., Tulleken, C.
A,
Effectiveness of
neuronavigation
in resecting
solitary
intracerebral
contrast-
enhancing
tumors: a
randomized
controlled trial,
Journal of
NeurosurgeryJ
Neurosurg, 104,
360-8, 2006
Ref Id

557279
Countrylies
where the study
was carried out
The
Netherlands
Study type

RCT

Aim of the study
To assess the
impact of
neuronavigation
on the
cytoreductive

Participants

N=45, n= 22 in the SS group and
n=23 in the SN group

Characteristics
SS SN
group |(group
| male sex (%) || 36 “ 26 |
age in years 60.8 +60'6
(mean + SD) +12.1 12.1
total tumour 68.4+ 54.2
volume in cm3 489 *
(mean + SD) ’ 314
KPS score (mean || 78.6 +77'4
+ SD9 +15.5 19.4

Inclusion criteria

Patients harbouring a solitary
intracerebral space-occupying
lesion with (partial) contrast
enhancement that was eligible for
surgical debulking with the intention
of GTR.

Exclusion criteria

Patients who received previous
surgical treatment or if they
harboured a known primary tumour
elsewhere in the body.

Interventions

Neuronavigatio
n was
performed with
bone fiducial
markers. Pre-
operative MR
images were
obtained using
a 0.5 tesla
system with
contrast
enhanced T1
weighted
images.
Volumetric
measurements
were
performed to
assess total
lesion volume.
Functional
grading was
recorded
according to
the MD
Anderson
scheme.
Planning
involved

localisation
using fiducial
markers,
trajectory
planning and
segmentation
of the tumour
boundary.

Methods

Based on
the results
of a power
analysis
(details not
specified in
the paper)
the authors
planned to
include
182
participant
s in the
study, but
the trial
was
stopped at
45
participant
s after an
early pilot
analysis.
The
participant
s were
stratified
by age (<
45 or
and KPS
(O 70
70), and
they were
evenly
randomize
dto SS
(without
neuronavig

74

Outcomes and Results

Achieved in 5 out of 22 patients in
the SS group and 3 out of 23
patients in the SN group
Neurological deficits

45.5% (n=10) in the SS group
and 18.2% (n=4) in the SN group,
p=0.10 had exhibited new or
worsened neurological deficits
Survival

The median survival was 9 months
in the control arm and 5.6 months
in the intervention arm (HR=1.6).
No Cls were available

PFS has not been reported

QoL

Quality of life questionnaire at 3
months postoperatively were
completed by 19 patients (8 in the
neuronavigation arm and 11 in the
standard surgery arm) comprising
64.5% of all eligible patients. The
questionnaire included 1 part of 30
general questions and another
part of 20 brain-specific questions.

Out of 26 outcome measures that
were presented, the direction of
change differed in 7 (all in the BN-
20 group): 4 were in favour of the
neuronavigation group and 3 were
in favour of standard surgery. No
statistical analyses were
presented.

Comments

Limitations assessed with the
Cochrane risk of bias tool

Random sequence generation:
low risk (randomised using

a computer generated list with
allocation codes in random
order, balanced for each
stratum using blocks of four.
Blinding of outcome
assessment (detection bias):
high risk for gross total
removal, neurological deficits
and QoL and low risk for OS.
Incomplete outcome data
(attrition bias): 1 patient was
excluded due to an alternative
diagnosis (meningioma). Post-
operative imaging was only
assessed in 34/45 participants
for tumour volume and 40/45
for contrast enhancing volume.
Data for QoL at 3 months was
only reported on 64.5% of the
total eligible population.
Selective reporting: high

risk [All outcomes measures
were reported to a degree.
However full data with suitable
presentation and analysis were
not available for survival (no
Kaplan-Meier plots), PFS was
not reported, QoL (no statistical
analysis) and adverse events
(no presentation of numbers of
events)]
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Study details
treatment of
solitary
contrast-
enhancing
intracerebral
tumours and
outcomes of this
treatment in
cases in which
neuronavigation
was
preoperatively
judged to be
redundant
Study dates
November 1999
to December
2002

Source of
funding

Not reported

Full citation
Wu, Js, Zhou,
Lf, Tang, Wj,
Mao, Y, Hu, J,
Song, Yy, Hong,
Xn, Du, Gh,
Clinical
evaluation and
follow-up
outcome of
diffusion tensor
imaging-based
functional
neuronavigation
. a prospective,

Participants

Sample size

n=238; n=118 in the DTI-based
functional neuronavigation and
n=120 in the routine
neuronavigation group
Characteristics

Median age or gender have not
been reported. The sample
consisted of n=129 (n=61 in the
research group and n=68 in the
control group) patients with low

grade glioma and n=85 (n=43 in the

research group and n=42 in the

Interventions
Tools included
an infrared
pointer or
mechanically
tracked
operating
microscope.

Interventions

The control
arm included
those
participants
who underwent
craniotomies
using
neuronavigatio
nal guidance
with the routine
3-D
navigational

Methods
ation) or
SN (with
neuronavig
ation) by
using a
computer-
generated
list with
allocation
codes in
random
order,
balanced
for each
stratum
using
blocks of
four. There
was no
blinding.

Details

Power
calculation
and
randomisat
ion
technique
were not
stated. The
peri-
operative
evaluation
regarding
age, sex,
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Outcomes and Results

Results
Extent of resection for HGG:

DTI based functional
neuronavigation: 32/42

Routine neuronavigation: 14/43

Extent of resection for LGG:

DTI based neuronavigation: 40/61

Routine neuronavigation:42/68
Overall survival
Overall, HR = 0.570 (0.33-1)

WHO IV vs WHO I, HR= 2.18
(1.14, 4.17)

Comments

Other bias: high risk (trial was
significantly underpowered and
terminated prematurely. Out of
280 potentially eligible patients,
only 46 were included)

Other information

There were 3 early deaths in
the navigation arm from
systemic causes, which with
the low numbers in each arm
skewed the results. The trial
was stopped early.

Limitations

Limitations assessed with the
Cochrane Risk of

bias Assessment tool:

Random sequence generation (
selection bias): high risk (stated
via e-mail correspondence)
Blinding of outcome
assessment (Detection bias):
high risk (Early postoperative
imaging assessment performed
by independent
neuroradiologists blinded to the
treatment strategies. However
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Study details
controlled study
in patients with
gliomas
involving
pyramidal
tracts,
Neurosurgery,
61, 935-48;
discussion 948-
9, 2007

Ref Id

557310

Country where
the study was
carried out

China

Study type
Prospective
randomised
controlled study
Aim of the study
To evaluate
diffusion tensor
imaging (DTI)-
based functional
neuronavigation
in surgery of
cerebral
gliomas with
pyramidal tract
(PT)
involvement
with respect to
both
perioperative
assessment and

Participants

control group__ patients with high
grade glioma.

Inclusion criteria

Patients aged 6 to 75 years with an
initial imaging diagnosis of single,
unilateral, suprarentorial primary
glioma. The lesions were involved in
patients comprising cortical regions
in the motor or somatosensory
areas, cortical regions adjacent to
the central gyrus, subcortical
regions with an infiltrative
progression along the patients, and
temporal or insular regions in
relation to the internal capsule. No
contraindications for MRI were
present

Exclusion criteria

Patients with secondary or recurrent
gliomas, patients with
contraindications for MRI, and
patients for whom initial muscle
strength grade of the affected
extremities was 0/5 (no contraction
at all).

Interventions
MRI data set
only.

The research
arm included
participants to
be examined
by DTI for PT
mapping and
who later
underwent
operations
using
neuronavigatio
n with the co-
registered data
sets of both 3-
D navigational
MRI and
functional
anisotropy (FA)
maps of DTI.
Images were
acquired with
either a 1.5 or
3.0 tesla MR
scanner using
either contrast-
enhanced T1
weighted or
FLAIR (if no
enhancement)
images. The
DTI was
performed with
single-shot
spin-echo echo
planar

Methods

lesion
location,
tumour
volume,
initial
motor
function,
final
histological
diagnosis,
navigation
al
predicted
accuracy
value as
well as
post-
operative
motor
function
and
surgical
complicatio
ns was
conducted
by both the
resident
neurosurg
eon and
the
operating
neurosurg
eon. They
werememb
ers of the
treatment
team and
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Outcomes and Results
Postoperative motor function
Research group: 18 (15.3%)
experienced postoperative motor
deterioration, 22 (18.6%)
demonstrated improvement of
preoperative motor deficits and 78
(66.1%) remained functionally
unaffected

Control group: 39 (32.8%)
experienced postoperative motor
deterioration (Additional or
aggravated motor deficit), 7 (5.9%)
demonstrated improvement of
preoperative motor deficits, and 73
(61.3%) displayed no motor
function impairment or remained
unchanged compared with
preoperative function.

KPS score

Research group (mean)= 86 + 20;
LGG=93+10; HGG=77+27.1
patient died before discharge from
the hospital and 1 6 months after
surgery

Control group (mean)= 74 + 28;
LGG=86+17; HGG=53+ 32. 4
patients died within 6 months after
surgery

Comments

perioperative evaluations and
postoperative motor function
and surgical complications
conducted by the resident
neurosurgeon and operating
neurosurgeon who were not
blinded. Patient follow up data
based on self-completed
questionnaire forms)
Incomplete outcome data
(attrition bias): high risk (Details
on attrition and dropouts not
provided)

Selective reporting (reporting
bias): low risk (all expected
outcomes have been
reported).

Other information

24 of 238 excluded

Median follow-up of 21.3
months (maximum 50.5
months)

Follow-up of LGG at 3 months
then 6 monthly intervals
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Study details

follow-up
outcome.

Study dates

Between 2001
and 2005

Source of
funding
National Natural
Science
Foundation of
China

Full citation

Wu, J. S,,
Gong, X., Song,
Y. Y., Zhuang,
D. X., Yao, C.
J., Qiu, T. M.,
Lu, J. F., Zhang,
J., Zhu, W.,
Mao, Y., Zhou,
L. F., 3.0-T
Intraoperative

Participants

Sample size

Total N= 87; n= 44 iMRI group and

n= 43 in the control group

Characteristics
iMRI  ([Control
15 19
0,
Female, n(%) (34%) ||(44.19%)
KPS (100), ||40 0
Lo (90%) 38, 88%

Interventions

sequence and
image
processing
completed to
calculate
FAmaps and
fiber tracking
(23
participants) of
the PTs.
StealthStation
Treon
neuronavigator
(Medtronic)
was used
image
integration with
StealthMerge
software,
Stealth station
with stealth
merge, iPlan
cranial
software

Interventions
Patients in the
intervention
group received
iMRI
acquisition for
image-updated
neuronavigatio
n with a 3.0-T
high-field iIMRI
system

Methods
were not
blinded to
the
treatment
strategies.
The early
post-
operative
imaging
assessme
nt was
performed
by
independe
nt
neuroradiol
ogists who
were
blinded to
the
treatment
strategies

Details
Randomis
ation was
done using
a software
specially
designed
for this trial
according
toa
dynamic
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Outcomes and Results

Results

Rate of gross total resection

iMRI

Control

p_
value

HGG
(N=37)
GTR
(100%),
N(%)

22

15

0.20

Comments

Limitations

Limitations assessed with the
Cochrane Risk of

bias Assessment tool:

Random sequence generation (
selection bias): low risk of bias
Blinding of outcome
assessment (Detection bias):
low risk of bias
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Study details
Magnetic
Resonance
Imaging-Guided
Resection in
Cerebral Glioma
Surgery: Interim
Analysis of a
Prospective,
Randomized,
Triple-Blind,
Parallel-
Controlled Trial,
Clinical
NeurosurgeryCli
n Neurosurg,
61, 145-154,
2014

Ref Id

617456

Country where
the study was
carried out
China

Study type
Single-center,
prospective,
randomised,
triple-blind,
parallel-
controlled trial
Aim of the study
To assess the
effect of 3.0 T
iMRI-guided
glioma resection
on surgical

Participants

Noneloquent 17 , )
tumour e 18 (41%
location, n(%) (£
tErlr?glljf " (g(y) 25 (58%)
location, n(%) .
0, 25 0,
Grade Il, n(%) (50%) 25 (65%)
0, 12 0,
Grade lll, n(%) (27%) 7 (16%)
Grade 1V, 10 @
n(%) 22%) |[B (8%

Inclusion criteria

Individuals 18 to 70 years of age
with newly diagnosed (diagnosed
presurgically by board-certified

radiologists and neurosur

untreated malignant cerebral glioma

(WHO grade 1I-1V); with

geons),

suprarentorial lesion involving the

frontal, temporal, parietal,

and/or insular globe; with or without

occipital

the lesion in an eloquent area; with

preoperative assessment
attainable radiologically g

tumour resection (by board-certified

anesthesiologists and
neurosurgeons); and with
presurgical
Exclusion criteria

Individuals with recurrent

of
ross total

KPS

glioma

after initial surgical intervention
(except needle biopsy); primary

Interventions

(MAGNETOM
Verio 3.0 T,
Siemens AG,
Erlangen,
Germany) with
its integrated
post
processing
workstation
(Syngo
Multimodality
Workplace,
Siemens AG).
All
intraoperative
imaging data
(foe example,
T1-weighted
contrast-
enhanced 3-
dimensional
magnetization-
prepared rapid-
gradient echoc
ardiograms for
HGG, T1-
weighted fluid-
attenuated
inversion
recovery for
LGG, diffusion
tensor imaging
and blood
oxygen level-
dependent
functional MRI
if necessary)

Methods

allocation
algorithm.
This
software
ensure that
no one
could
predict the
randomisat
ion results.

Participant
S,
surgeons,
assessme
nt
personnel
and
statistician
s were
blinded.
Maximal
safe
resection
was based
on
surgeon's
assessme
ntin
accordanc
e with
convention
al
neuronavig
ation and
intraoperati
ve
neurophysi
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Outcomes and Results

First
iIMRI:
12
(54.55
%)
Final:
20
(90.91
%)

11
(73.3%)

LGG
(N=50)
GTR
(100%), || 22
N(%)

28

0.01

First
iIMRI:
9
(40%)
Final:
18
(81%)

12
(42%)

Extent of resection

iIMRI group: 100% resection
(range, 70.87%-100%; IQR,

100%-100%)

Control group: 100% resection

(range, 51.81%-100%; IQR,

87.77%-100%)
p=0.001
PFS

HR= 1.00 (0.96-1.04)

Comments

Incomplete outcome data
(attrition bias): low risk (no
missing data)

Selective reporting (reporting
bias): low risk (all expected
outcomes have been
reported).

Selective reporting: Unclear
(Insufficient information
provided to determine if all
outcomes are reported)

Other bias: Low risk
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Study details
efficiency,
morbidity, OS
and PSF on
cerebral glioma
(WHO grade II-
IV).The main
hypothesis was
that iIMRI will
enable more
complete
tumour
resection than
conventional
neuronavigation
, reducing
morbidity and
leading to
improved OS,
PFS and quality
of life in
patients.

Study dates

February 2012-
August 2013
Source of
funding
National Key
Technology
R&D Program
of China and
the Shanghai
Municipal
Health Bureau.
Authors have
not disclosed
personal,

Participants

glioma with prior radiotherapy or
chemotherapy; leasions of the
midline, basal ganglia, cerebellum,
or brainstem; renal insufficiency;
history of malignancy at the body
sity; other critical tumour location or
physical status that did not enable
complete resection of the tumour or
restricted life expectancy; and
contraindications precluding iMRI

acquisition.

Interventions
were
conducted and
valuated by
consultant
neurosurgeons
to decide
whether to do
additional
resection. All
additional
resections
were
performed
under the
image-updated
neuronavigatio
n.
Intraoperative
imaging was
performed until
the
neurosurgeons
confirmed that
the tumour was
unable to be
dealt with any
more by final
iMRI
confirmation.
Patients
allocated to the
control group
underwent
conventional
neuronavigatio
n surgery
without any

Methods

cological
monitoring.
Primary
endpoint
was extent
of
resection
(EOR).
Secondary
endpoints
were PFS,
OS and
surgery-
related
morbidity.
GTR was
defined as
the
complete
disappeara
nce of all
enhancing
lesions
(T1-
weighted)
for HGG
and the
complete
disappeara
nce of all
non-
enhancing
lesions
(T1-
weighted
fluid-
attenuated
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Outcomes and Results Comments

New or aggravated language
deficits

iMRI group: occurred in 6
(13.64%)

Control group: 13 (30.23%)

Alt 6-month follow-up, there was
only 1 participant with delayed
language deficits in each group.
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Study details Participants
financial or

institutional

interest in any

of the drugs,

materials, or

devices

described in this

article.

Interventions
iMRI
evaluation. The
MRI
confirmation
was instantly
conducted for
volumetric
analysis after
wound closure.
The i7
neuronavigatio
n system was
used in both
groups. Either
intraoperative
neurophysiolog
ical monitoring
or conventional
microneurosurg
ical monitoring
or conventional
microneurosurg
ical facilities
were allowed in
both groups,
but neither
intraoperative
ultrasound for
5ALA was
allowed in
either group.
For all
participants,
surgery was to
be followed by
radiotherapy
and/or

Methods Outcomes and Results

inversion
recovery)
lesions for
LGG. The
EORs
were
assessed
guantitativ
elyin
volumetric
analyses.
Progressio
n was
define by
any of the
following:
025 %
increase in
the sum of
the
products of
perpendicu
lar
diameters
of
enhancing
lesions
compared
with the
smallest
tumour
measurem
ent
obtained at
either
baseline (if
no

80

Comments
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Study details

Participants

Interventions

chemotherapy
according to
standard
protocols and
clinical
guidelines.

No restrictions
were imposed
on treatment
after disease
progression.

Methods
decrease)
or best
response
on stable
or
increasing
doses or
corticoster
oids;
significant
increase in
T2-
weighted
fluid-
attenuated
inversion
recovery
nonenhanc
ing lesion
on stable
or
increasing
doses of
cortecoster
oids
compared
with
baseline
scan or
best
response
after
initiation of
therapy not
caused by
comorbid
events;

81

Outcomes and Results

Comments
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Study details

Participants

Interventions

Methods

any new
lesion;
clear
clinical
deterioratio
n not
attributable
to other
causes
besides
the tumour
or changes
in
corticoster
oid dose;
failure to
return for
evaluation
as a result
of death or
deterioratin
g
condition;
or clear
progressio
n of
nonmeasur
able
diasease.

Outcomes and Results

1 Evidence tables for review 2c - Initial management of high-grade glioma

Study

details Participants

Full Sample size
citation RT+TMZ n= 97

Interventio
ns

Intervention
S

Methods
Details

82

Outcomes and Results
Results

Comments

Comments
Limitations
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Study
details

Chang,
Susan.

Zhang,
Peixin.,
Cairncr
0ss, J.
Gregor
Y.,
Gilbert,
Mark
R.,
Bahary
, Jean-
Paul.,
Dolinsk
as,
Carol
A,
Chakra
varti,
Arnab.,
Aldape

Kennet
hD.,
Bell,
Erica
H.,
Schiff,
David.,
Jaeckl
e,
Kurt.,
Brown,
Paul

Participants

RT+ NU n=99

Characteristics

Demographics and tumour characteristics:
RT + TMZ vs RT + NU

Age (median): 42 vs 43

KPS (60-80): 27 (27.8%) vs 29 (29.3%)
KPS (90-100): 70 (72.2%) vs 70 (70.7%)
AA: 94 (96.9%) vs 97 (98%)
Oligodendroglioma: 3 (3.1%) vs 2 (2%)

IDH1-R132H Mutation: RT + TMZ vs RT + NU
Negative: 31 (51.7%) vs 23 (45.1%)

Positive: 24 (40%) vs 25 (49%)

Not scored: 5 (8.3%) vs 3 (5.9)

Inclusion criteria

Patients O18 years of
diagnosed, centrally reviewed anaplastic
astrocytoma or oligoastrocytoma for which the
oligodendrogl i al
eligible. Other criteria included KPS status of
at least 60 and an adequate haematological
and laboratory values, and no prior malignancy
within 5 years.

Exclusion criteria

Patients who received prior cranial radiation or
chemotherapy or have a pre-existing lung
disease that would prevent administration or
completion of therapy with BCNU (carmustine)
or CCNU (lomustine).

compc

Interventio
ns

RT was
givenin 1.8
Gy
fractions, 1
fraction per
day, 5 days
per week to
a dose of
59.4 Gy in
33
fractions.
The initial
50.4 Gy in
28 fractions
included
the initial
target
volume (T2
abnormality
plus 2cm
margin) or
contrast-
enhancing
lesion +
2.5cm
when no T2
abnormality
was
present.
The final 9
Gyin5
fractions
included
the boost
volume (T1-
enhances

Methods

Patients were
randomised under
permuted block
randomisation,
and stratified by
age (<50yvs
>50y),KPS (60-80
vs 90-100), and
extent of surgery
(biopsy vs
resection) and
then randomly
assigned to RT
plus TMZ or RT +
NU.NU therapy
was either BCNU
or CCNU.

OS was
measured from
the date of
randomisation to
the date of death,
or otherwise the
last follow-up date
on which the
patient was
reported alive.
PFS was
measured from
the date of
randomisation to
the date of death,
or otherwise the
last follow-

up date on which
the patient was
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Outcomes and Results

OS (median years [95% CI] , p-value and
HR [95% CI], p-value )

RT + TMZ: median 3.9 years (3.0-7.0)
RT + NU: median 3.8 years (2.2 -7.0)
HR 0.94 (0.67 - 1.32) p=0.36

PFS (HR [95% ClI], p-value)

Univariate analysis:

HR 0.85 (0.61-1.17) p = 0.31

Multivariate analysis (adjusted for the
stratification factors and other pretreatment
characteristics):

HR 0.70 (0.50-0.98), p=0.039

OS and PFS by IDH1-R132H mutation status
Univariate analysis:

OS: HR 0.50 (0.31-0.81), p= 0.004

PFS: HR 0.59 (0.37 - 0.92), P = 0.02

Multivariate analysis (adjusted for the
stratification factors and other pretreatment
characteristics):

OS: HR 0.42 (0.25-0.72) p= 0.001
PFS: HR 0.53 (0.32-0.86) P= 0.010
Toxicity (Grade
RT + TMZ: 46 (47.9%)

RT + NU: 75 (75.8%)

p <0.001

o 3,

Comments

Methodolog
ical
limitations
assessed
using the
Cochrane
collaboratio
n's tool for
assessing
risk of bias
Random
sequence
generation:
low risk of
bias
(random
permuted
blocks)
Allocation
concealme
nt:

unclear (the
study does
not
describe
the
technique
used to
implement
the
sequence )
Blinding of
participants
and
personnel:
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Study
details Participants
D.,
Barger,
Geoffre
YR,
Werner
-Wasik,
Maria.,
Shih,
Helen.,
Brach
man,
David.,
Penas-
Prado,
Marta.,
Robins
, H.
lan.,
Belang
er,
Karl.,
Schultz

Christo
pher.,

Hunter,
Grant.,
Mehta,
Minesh

Phase
1|
rando
mized
study
of

Interventio
ns

MR plus 1-
cm margin).
The target
volumes
received
95% to
105% of the
prescribed
dose.

TMZ (200
mg/m2)
was
administere
d orally on
days 1
through 5 of
the first
week of RT
and then
repeated
every 28
days for a
total of 12
cycles.
BCNU (80
mg/m2)
was
administere
d
intravenous
ly on days
1,2,and 3
of the first
week of RT
AND ON
DAYS 56,

Methods Outcomes and Results
reported alive
without disease
progression.

The prognostic
value of IDH1-
R132H mutation
status by IHC was
investigated using
the Cox
proportional
hazard model,
with OS and PFS
as the outcome.

84

Comments

low risk of
bias (it is
not possible
to blind
participants
and
personnel
in this type
of
intervention
s)

Blinding of
outcome
assessment
: low risk of
bias (not
described,
but even if
assessors
were
unblinded,
will not
have an
impact on
the
outcomes
reported)
Incomplete
outcome
data: low
risk of

bias (all
drop-
outs/discont
inuations
clearly
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Study
details
radiatio
n and
temozo
lomide
versus
radiatio
n and
nitroso
urea
therapy
for
anapla
stic
astrocy
toma:
results
of NRG
Oncolo
ay
RTOG
9813.,
Neuro-
Oncolo
ay,
236,
2016
Ref Id
574351
Countr
ylies
where
the
study
was

Participants

Interventio
ns

57 , and 58,
and then
every 8
weeks or 4
more cycles
for a total of
6 cycles
(maximum
BCNu
dose:
1440mg/m2

)

CCNU dose
was 130
mg/m2
orally every
8 weeks for
a total of 6
cycles.
Concurrent
therapy
with
corticostero
ids and
Pneumocyti
s carinii
prophylaxis
was
allowed.

Methods
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Outcomes and Results

Comments

accounted
for)
Selective
reporting:
low risk (all
pre-
specified
outcomes
reported)
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Study
details Participants
carried
out
USA
Study
type
Phase
I,
rando
mised,
multice
ntre,
prospe
ctive
trial
Aim of
the
study
To
compar
e the
overall
surviva
| of
patient
s with
anapla
stic
astrocy
toma
treated
with
radioth
erapy
and
either

Interventio
ns

Methods

86

Outcomes and Results

Comments
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Study Interventio
details Participants ns Methods Outcomes and Results Comments
temozo
lomide
(TMZ)
or
nitroso
urea
(NU).
Secon
dary
endpoi
nts
were
time to
tumour
progre
ssion,
toxicity
and the
effect
of
IDH1
mutatio
n
status
on
clinical
outcom
e.
Study
dates
Octobe
r 15,
2002,
was
tempor
arily
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details

closed
to
accrual
betwee
n
Octobe
r7,
2005
and
April 6,
2006
due to
supply
shortag
e of
BCNU.
The
study
was
then
amend
ed to
allow
either
use
CCNU
or
BCNU
for the

standar

d arm.
The
study
was
closed
on

Participants

Interventio
ns

Methods

88

Outcomes and Results

Comments
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Study Interventio
details Participants ns Methods Outcomes and Results Comments
March
30,
2007
becaus
e the
accrual
rate did
not
meet
the
target.
Source
of
funding
NRG
Oncolo
ay
Operati
ons,
NRG
Oncolo
ay
SDMC,
Nation
al
Cancer
Institut
e (NI)
and
Merck
& Co.
Grant
funding
for
correlat
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Study
details
ive
studies
: Ohio
State
Univer
sity
Compr
ehensi
ve
Cancer
Centre

Full
citation
Chinot,
O. L.,
Wick,
W.,
Mason,
W.,
Henrik
sson,
R.,
Saran,
F.,
Nishika
wa, R.,
Carpen
tier, A.
F.,
Hoang-
Xuan,
K.,
Kavan,

Participants

Sample size

n= 921 underwent randomisation and all
analysed as ITT population

Characteristics

Bevacizumab +

Sevacizuy RT + TMZ
| | |
IMedian |57 56 |
[Range  ||20-84 [18-79 |
[Age -no% | | |
lsoyr |16 53 |13 (2a4) |
los9yr  |his8 (345)  [165(356) |
lo-69yr |la5(317)  |[151(326) |

Interventio
ns

Intervention
S

Intervention

Surgical
resection/bi
opsy + RT
@ 60Gy
(administer
ed as 2-Gy
fractions 5
days per
week) and
oral TMZ
(75mg/m2
for a
maximum
of 49 days),
in
combinatio
n with I.V.

Methods

Details

Randomisation

Patients were
randomly
assigned, ina 1:1
ratio, to
bevacizumab or
placebo.
Randomization
was performed
centrally with the
use of an
interactive voice-
response system,
with stratification
according to study
region (Western
Europe, Eastern
Europe, Asia,
United States, or
other) and

90

Outcomes and Results

Results
Overall Survival and PFS (extracted from Chinot
2014)
Bev+R |[RT + |HR P
T+TMZ |[TMZ  |[(95% CI) |lvalue
Median
Progression 0.64
free 106 |62 |55 |
Survival 0.74)
months
0.76
Methylated
MGMT (0.56-
1.04)
Non- 0.56
Methylated (0.46-
MGMT 0.68)

Comments

Limitations

Methodolog
ical
limitations
assessed
using the
Cochrane
collaboratio
n's tool for
assessing
risk of bias

Random
sequence
generation:

low risk of
bias
Allocation
concealme
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details
P.,
Cernea
, D.,
Brande
s, A.
A.,
Hilton,
M.,
Abrey,
L.,
Clough
esy, T.,
Bevaci
zumab
plus
radioth
erapy-
temozo
lomide
for
newly
diagno
sed
gliobla
stoma,
New
Englan
d
Journal
of
Medici
neN
Engl J
Med,
370,
709-

Participants

b7oyr |l (8.5) 34 (7.3) |
[sex-no% | | |
Male 282 (61.6)  |[298 (64.4) |
[Female  |176(384)  |165(35.6) |
RPA class

no/ total no

(%0)

[ |[76/458 (16.6) |[75/462 (16.2) |
v l261/458 (57)  ||279/462 (60.4)|
v [121/458 (26.4) |[108/462 (23.4)|
KPS - no/

total no (%)

l50-80

[149/457 (32.6)

[140/462 (30.3)|

l90-100

|l308/457 (67.4)

3221462 (69.7)|

MMSE
score - no/
total no (%)

|<27

[106/451 (23.5)

|[108/459 (23.5)|

|>27

|[345/451 (76.5)

|[351/459 (76.5)|

WHO
performance
status - no/
total no (%)

o

2271458 (49.6)

2381462 (51.5)|

|10r2

[231/458 (50.4)

2241462 (48.5)|

Interventio
ns
Bevacizum
ab
(10mg/kg)
every 2
weeks.
Followed by
oral
TMZ (150m
g/m2 per
day on
days 1-5
during the
first cycle
and
200mg/m2
during
subsequent
cycles if
unacceptab
le toxic
effects did
not
develop)
plus .V
Bevacizum
ab
(10mg/kg)
every 2
weeks, for
6 cycles. In
the
monotherap
y phase, |.V
Bevacizum
ab
15mg/kg)

Methods

recursive
partitioning
analysis class (llI,
IV, or V).23
(There are six
recursive
partitioning
analysis classes,
of which classes
I, 1v, vV, and VI
are used to
categorize
glioblastoma, with
higher numbers
representing a
WOrse prognosis.
Class VI patients
were considered
too frail to
participate in this
study.)The study
sponsor, study
investigators, and
patients were
unaware of the
study-group
assignments.
Unblinding of the
assignments was
allowed at any
time for safety
reasons or at the
time of disease
progression if
deemed

91

Outcomes and Results
veral 0.88
Survival 16.8 16.7 (0.726- 0.1
months 1.02)
Methylated 0.93
MGMT (0.65-

1.32)
Non- 0.91
Methylated (0.74-
MGMT 1.11)

points

Time to deterioration (TTD) and Disease free
survival (DFS) 01 0
in quality of life score according to intervention
arm. HR [95% ClI], P (extracted from Taphoorn

det er

2016)
IDEs [TTD
A 0.62[0.54t0 ||0.74[0.6 to
fun%tionin terzll, =< DB9lIE=
9 llo.0001 0.0018
R 0.67 [0.58i 0.82 [0.68 to
ole _
functioning oLl 1= Bk, [P
0.0001 0.0435
Emotional  ||0-65 [0:56t0 |/0.78 [0.63 to
functionin OLool) [ = 8] 17 =
9 |lo.0001 0.0246
Difficulty with ||0.59 [0.51to |{0.71 [0.55 to
bladder 0.68], P < 0.92], P =
control 0.0001 0.0082

Comments

nt: low risk
of bias

Blinding of
participants
and
personnel:
low risk of
bias (study
sponsor,
investigator
s and
patients
were
unaware of
the study-
group
assignment
S.
Unblinding
was
allowed at
any time for
safety
reasons or
at the time
of disease
progression
if deemed
necessary
by the
investigator

)



DRAFT FOR CONSULTATION

Study
details
22,
2014

Ref Id
554773

Countr
ylies
where
the
study
was
carried
out

Interna
tional
(23
countri
es)
Study
type
RCT
Aim of
the
study
Evaluat
e the
effect
of the
additio
n of
Bevaci
zumab
to
radioth

erapy-
temozo

Participants

MGMT
status - %

Methylated |[117 (25.5)

1120 (25.9)

Non
Methylated

225 (49.1)

236 (51)

Data
Missing

116 (25.3)

107 (23.1)

Surgical
Status - no/
total no (%)

|Biopsy only ||60 (13.1) |44 (9.5)
Partial 210 (45.9) 223 (48.2)
resection

Complete |1 a5 (41) 196 (42.3)
resection

Inclusion criteria

Patients 18 years of age or older with newly

diagnosed, histologically confirmed,
surpatentorial glioblastoma. Additional

inclusion criteria were a WHO performance

status of 2 or lower, the use of stable or

decreasing glutocorticoid doses within the 5
days before randomisation, adequate healing
of craniotomy or cranial-biopsy site, adequate
haematologic, hepatic, and renal function, and

acceptable blood coagulation levels.

Treatment had to be initiated between 29-48

days after the most recent surgery.

Exclusion criteria

Interventio
ns

was
continued
every 3
weeks until
the disease
progressed
or
unacceptab
le toxic side
effects.
Control
Surgical
resection/bi
opsy + RT
@ 60Gy
(administer
ed as 2-Gy
fractions 5
days per
week) and
oral TMZ
(75mg/m2
for a
maximum
of 49 days),
in
combinatio
n with
placebo
every 2
weeks.
Followed by
oral

TMZ (150m
g/m2 per
day on

Methods

necessary by the
investigator.

Assessments

The determination
of progression
was based on
imaging
assessment
(MRI), clinical
assessment, and
glucocorticoid
use25 (Table S1
in the
Supplementary
Appendix).
Radiographic
criteria were
adapted to
address specific
concerns related
to the effect of
antiangiogenic
therapy on
imaging.
Specifically,
assessment of
nonenhancing
tumor
components was
included, and a
specific algorithm
was used to
assess
pseudoprogressio

92

Outcomes and Results

Weakness in |[0-65[0-56 to /081 [0.66 to
both leas 0.75], P < 0.99], P =
9 0.0001 0.0396
Visual 0.65[0.56to |[0.80 [0.65 to
disorder 0.75], P < 0.99], P =
0.0001 0.0433
0.78[0.67to |[1.13[0.94 to
Appetite loss ||0.89], P = 1.35], P =
0.0004 0.1958
0.78[0.67to |[1.05[0.84 to
Headaches 0.90], P = 1.31], P =
0.0006 0.6519
Nausea and |10-77 [0:66to  |11.10 [0.90 to
vomitin 0.88], P = 1.35], P =
g 0.0002 0.3301
0.69[0.60 to 0.95[0.77 to
Constipation (|0.80], P < 1.18], P =
0.0001 0.6524
0.64[055t0 ||0.74 [0.62 to
Fatigue 0.74], P < 0.89], P =
0.0001 0.0013
0.76 [0.66to ||1.05 [0.86 to
Pain 0.87], P = 1.27], P =
0.0001 0.6351
0.65[0.56to ||0.85 [0.69 to
Dyspnea 0.76], P < 1.05], P =
0.0001 0.1390

Comments
Blinding of
outcome
assessment
: low risk of
bias
Blinding
(performan
ce bias and
detection
bias): low
risk of bias
Incomplete
outcome
data: low
risk of bias

Selective
reporting: |
ow risk of
bias

Other
information

Saran et
al. Bevaciz
umab,
temozolomi
de, and
radiotherap
y for newly
diagnosed
glioblastom
a
comprehen
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details
lomide
for the
treatm
ent of
newly
diagno
sed
gliobla
stoma
Study
dates
June
2009-
March
29,201
1
Source
of
funding
F.
Hoffma
nn-La
Roche
N=

Participants

Patients were excluded if they had evidence of
recent symptomatic intracranial haemorhhage
on MR, prior chemo or immunotherapy for
glioblastoma or low grade astrocytoma, prior
RT to the brain, a history of intracranial
abscess within 6 months before randomisation,
or a serious non healing wound.RT

Interventio
ns

days 1-5
during the
first cycle
and
200mg/m2
during
subsequent
cycles if
unacceptab
le toxic
effects did
not
develop)
plus
placebo
every 2
weeks, for
6 cycles. In
the
monotherap
y phase,
placebo
was
continued
every 3
weeks until
the disease
progressed
or
unacceptab
le toxic side
effects.

Methods

n.25 These
adaptations are
consistent with
current
international
consensus
guidelines.26
Assessments
were carried out
at baseline; 28
days after
completion of the
concurrent-
therapy phase;
during cycles 2, 4,
and 6 of the
maintenance
phase; every 9
weeks throughout
the monotherapy
phase; and at the
time of disease
progression.
Pseudoprogressio
n was assessed
at the end of the
treatment break
with the use of a
strict algorithm, 26
and confirmatory
imaging was
performed after
two cycles of
maintenance
therapy In
addition to

93

Outcomes and Results

0.73[0.63to |[1.09 [0.87 to
Insomnia 0.85], P < 1.36], P =
0.0001 0.4665
0.73[0.63to |[1.10[0.87 to
Diarrhea 0.84], P < 1.40], P =
0.0001 0.4129
Financial 0.61[0.52t0 |[0.80[0.63 to
difficuies  [|07%: P < 00, 2=
0.0001 0.0487
e 0.66 [0.57to |0.83 [0.66 to
Uncertaint 0.77], P < 1.04], P =
Y llo.0001 0.1051
0.62[0.53to |[0.86 [0.65 to
Seizures 0.72],P < 1.15], P =
0.0001 0.3084
0.72[0.62to |0.95[0.78 to
Drowsiness ||0.83], P < 1.15], P =
0.0001 0.5781
0.67[0.58t0 ||0.81 [0.66 to
Hair loss 0.77], P < 0.98], P =
0.0001 0.0337
0.69[0.59t0 [|0.91[0.75 to
Itchy skin 0.79], P < 1.10], P =
0.0001 0.3331

Overall incidences of adverse events of special
interest for Bevacizumab (all grades and grade
>3) (Extracted from Saran 2016)

Comments

sive safety
results
during and
after first-
line
therapy,
Neuro-
OncologyN
euro-oncol,
18, 991-
1001, 2016
and
Taphoorn
et

al. Health-
Related Qu
ality of Life
ina
Randomize
d Phase Il
Study of
Bevacizum
ab,
Temozolom
ide, and
Radiothera
py in Newly
Diagnosed
Glioblastom
a, Journal
of clinical
oncology :
official
journal of
the
American
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Participants

Interventio
ns

Methods
investigator-
assessed
progression,
radiologists at an
independent
review facility
analyzed all MRI
scans. The
independent
reviewers were
unaware of the
study-group
assignments, with
read-only access
to previous
reviews until the
final imaging data
set was reviewed;
at completion of
the study, a
review of the
entire scan series
verified the time of
progression on
MRI. In a final
independent
review, the
determination of
progression was
calculated with
the use of a
prespecified
algorithm that
combined the
assessment of the
scans by the

94

Outcomes and Results

Bevacizu RT

mab + +

RT + T™MZ

T™MZ n=4

n= 461 50

Al Gra ||All ||Gra

rades de |grad|lde

?0/) >3 [les (>3

° %) ||%) ||%)
Bleeding (cerebral -
Haemorrhage) 15@3) 199 () ;0'9
Other bleeding
(including 171 6 |7 [l
mucocutaneous  |[(37.1) (1.3) 6) ’ ) '
bleeding)

) 7
Wound-healing 15 |21
complications 2 (@) (3.3)[|(4.7) ;1'6
Arterial 23 |7 6
Thromboembolic |27 (5.9) .0)[|1.6) .3
Event ' D
Venous 36
Thromboembolic |38 (8.2) ?756) ?56) (8.0
event ' D

181 52 |57 |10
Hypertension (11. ||(22. ||(2.2

(39.3) 3 | I
Proteinuria 72 (15.6) (254) (122) 0

Comments
Society of
Clinical
Oncology,
33, 2166-
75,

2015 are
both sub-
group
analysis of
AVAglio
(NCT00943
826) which
is published
in Chinot et
al 2014.
Results of
both trials
are entered
under the
Chinot trial
for
comprehen
sion.
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Participants

Interventio
ns

Methods
independent
reviewer with the
i nvestiga
neurologic
evaluation and
assessment of
glucocorticoid
use. Quality of life
was measured
with the use of the
validated core
quality-of-life
questionnaire
(QLQ-C30) and a
quality-of-life
questionnaire
specifically for
patients with brain
tumors (BN20) of
the European
Organization for
Research and
Treatment of
Cancer.27-29
Patients
completed the
guestionnaires
without
assistance. Five
scales were
prespecified for
the primary
analysis of
deterioration-free
survival: global
health status,

95

Outcomes and Results

Gl perforation 5 5 1
(including Gl 8 (1.7) (0.2
fistula/abscess) (1.1)||(0.4) )

3
Abscess and 2 3
fistulae (non a) (2 @4 [l0.9)0.7) §0'7
Congestive heart 2 1
failure 204 1o.4)0.2)]°

Adverse events of interest in protocol at
incidence of > 10% (Extracted from Saran 2016)

Bevacizumab + RT + TMZ||RT +
n=450 TMZ n=450
Eg‘“g 191 (41.4) 178 (39.6)

Comments
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details Participants

Interventio
ns

Methods Outcomes and Results
physical
functioning, social
functioning, motor
dysfunction, and
communication
deficit. An
additional 21
nonprespecified
scales were
assessed in
exploratory
analyses. The
score on the Minii
Mental State
Examination
(MMSE, on which
scores range from
0 to 30, with
higher scores
indicating better
cognitive function)
was used to
assess
neurocognitive
function (see
Section 4 in the
Supplementary
Appendix). These
assessments
were performed at
each disease-
assessment time
point (before the
clinical
evaluation). The
Karnofsky
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Comments
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Study
details Participants

Interventio
ns

Methods Outcomes and Results

performance
status was graded
by the treating
physician.
Adverse events
were assessed
throughout the
study, according
to National
Cancer Institute
Common
Terminology
Criteria, version
3.0.30

Statistical
Analysis

The coprimary
end points were
investigatorasses
sed progression-
free survival and
overall survival.
The overall 0.05
level of
significance was
split
asymmetrically
between the two
coprimary end
points, with 0.01
allocated to
progressionfree
survival and 0.04
to overall survival.
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Participants

Interventio
ns

Methods

For the analysis of
progression-free
survival,
assuming median
durations of 9.1
months in the
group receiving
bevacizumab plus
radiotherapyi
temozolomide (be
vacizumab group)
and 7.0 months in
the group
receiving placebo
plus

radiotherapyi
temozolomide
(placebo group)
(hazard ratio for
progression or
death with
bevacizumab,
0.77), we
estimated that
677 events would
be required for the
study to have
80% power, with
the use of the log-
rank test at a two-
sided alpha level
of 1%. For the
analysis of overall
survival,
assuming a
median survival of

98

Outcomes and Results

Comments
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Interventio
ns

Methods Outcomes and Results
18.3 months in
the bevacizumab
group and 14.6
months in the
placebo group
(hazard ratio for
death, 0.80), we
estimated that
683 events would
be required for the
study to have
80% power, with
the use of the log-
rank test at a two-
sided overall
alpha level of 4%.
Two interim
analyses were
planned for
overall survival,
and the
O6BrientF
group sequential
boundary
function, in
conjunction with
the alpha-
spending function
of Lan and
DeMets, was
used to adjust for
sequential testing
of overall
survival.31
Progression-free
survival and

99

Comments
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Interventio
ns

Methods Outcomes and Results
overall survival
were measured
from the date of
randomization,
and survival
estimates were
determined with
the use of
Kaplani Meier
methods. The
between-group
difference in
survival was
assessed with the
use of a two-sided
stratified logrank
test. The hazard
ratio was
estimated with the
use of a stratified
Cox regression
model. Subgroup
analyses of
progression-free
survival and
overall survival
were prespecified
in the statistical
analysis plan.
Hazard ratios in
the subgroups
were estimated
with the use of an
unstratified Cox
regression model
that included only
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Comments
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details Participants

Interventio
ns

Methods
treatment as a
covariate. The
planned sample
size (920 patients)
was based on an
assumed
enrollment period
of 42 months and
a follow-up time of
at least 17 months
for the last patient
enrolled, allowing
for a 10% dropout
rate for the
analysis of
progression-free
survival at 3 years
and a 5% dropout
rate for the
analysis of overall
survival at 4
years. Secondary
end points
included
progression-free
survival as
assessed by
independent
review, 1-year
and 2-year
survival rates,
safety, and quality
of life (as
assessed with the
use of the QLQ-
C30 and BN20).
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Full
citation

Gilbert,
M. R.,
Digna
m, J.
J.,
Armstr
ong, T.
S.,
Wefel,
J. S,

Participants

Sample size
n= 978 enrolled

[n= 637 randomised (341 excluded and
reasons explained in flow chart), n = 621
analysed (16 excluded and reasons explained
in flow chart)]

Characteristics

Baseline characteristics balanced
(Supplementary table S5)

Interventio
ns

Intervention
s

Interventio
n

Surgery +
RT + TMZ
+
Bevacizum
ab

Control

Methods

We analyzed
quality of life
using Kaplani
Meier methods,
applying a specific
definition of
deterioration-free
survival (see
Section 2 in the
Supplementary
Appendix).
Exploratory end
points included
betweengroup
comparisons of
glucocorticoid use
and Karnofsky
performance
status. Further
details are
provided in the
Supplementary
Appendix.

Details

Study Treatment

Fractionated,
conformal
radiotherapy or
intensity-
modulated
radiotherapy
(IMRT) was given
at a daily dose of
2 Gy. Treatment

102

Outcomes and Results

Results
. Placeb Hazar (P
Bevacizum |o d vl
ab (n=312) §n—309 Ratio |e
All patients
Median 1.13
overall 15.7 16.1 [(0.93- |0.21
survival 1.30)

Comments

Limitations

Methodolog
ical
limitations
assessed
using the
Cochrane
collaboratio
n's tool for
assessing
risk of bias
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details
Blume
nthal,
D.T.,
Vogelb
aum,
M. A.,
Colma
n, H.,
Chakra
varti,
A.,
Pugh,
S.,
Won,
M.,
Jeraj,
R.,
Brown,
P.D.,
Jaeckl
e, K.
A,
Schiff,
D.,
Stieber
, V. W,
Brach
man,
D. G,
Werner
-Wasik,
M.,
Tremo
nt-
Lukats,
. W.,

Participants

Bevacizumab (n = |Placebo (n =
260) 248)
Age  lgg 57
(years)
Min-Max |21-82 19-82
Gender
Male 148 (56.9%) 156 (62.9)
Female |112 (43.1%) 92 (37.1)
KPS
70-80 99 92
90-100 |161 156
Surgery
Total 89 94
Partial 166 146

Inclusion criteria
>18 Years old and newly diagnosed

glioblastoma, as confirmed on central review.

Additional eligibility criteria included a
Karnofsky performance status of at least 70
and adequate haemotological, renal, and
hepatic function.

Exclusion criteria

Interventio
ns

Surgery +
RT + TMZ

Methods

was delivered 5
days a week for 6
weeks, for a total
dose of 60 Gy.
Conformal
therapy was
delivered to an
initial volume
consisting of the
area of
enhancement, the
postoperative
cavity plus
surrounding
edema (or other
abnormality as
seen on fluid-
attenuated
inversion recovery
[FLAIR] images
on MRI), and a 2-
cm margin, for a
total dose of 46
Gy in 23 fractions,
followed by a
boost of 14 Gy in
7 fractions to the
area of
enhancement plus
the cavity and a
2.5-cm margin.
IMRT was
permitted within
protocol-defined
guidelines at
institutions that
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Median 0.79 0.00
progression-|10.7 7.3 (0.66- 7'
free survival 0.94)
Methylated

MGMT

Favorable

molecular

profile

Median 2.27
Overall 16.7 25 (0.91- |0.07
Survival 5.68)
';’Ar%dlfenssion _te

- 9 13 135 |(0.67- |0.38
ree 2.89)
Survival ’
Unfavorable

molecular

profile

Median 1.24
overall 21.1 253 [(0.73-10.43
survival 2.12)
l\PAr?)dlfenssion 063

Freg 16.9 8.4  |(0.40- |0.04

0.98)

Survival

Comments

Random
sequence
generation:
low risk of
bias
(permuted
block
design)
Allocation
concealme
nt: unclear
risk of bias
(not clearly
stated in
the article)
Blinding of
participants
and
personnel:
Unclear risk
of bias
(insufficient
details as to
how
blinding
was done,
other than
blinding)
Blinding of
outcome
assessment

Unclear risk
of bias
(insufficient
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Ref Id

Participants

Patients with active cardiac disease or recent
cerebrovascular events were excluded. In
addition, patients were required to undergo an
imaging study to rule out recent intracranial
haemorhage. Patients who were receiving
glutocorticoids had to have received a stable
or decreasing dose for the 5 days before the
study registration. Fractio

Interventio
ns

Methods

fulfilled IMRT-
specific quality
requirements, and
all patients
underwent
radiotherapy
quality assurance
with the use of
predefined
guidelines.
Treatment with
temozolomide, at
a dose of 75 mg
per square meter
of body-surface
area, was started
at the initiation of
radiotherapy and
was continued
daily until the
completion of
radiotherapy, with
a maximum of 49
doses.

Patients were
randomly
assigned to
receive either
bevacizumab or
placebo in a
permuted-block
design.12
Stratification
factors were
status with
respect to O-6-
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non-
methylated
MGMT
Favorable
molecular
profile
Median 1.02
overall 13.9 14.6 (0.66- (0.94
survival 1.57)
Median 0.72
progression |10.1 7.3 (0.48- |0.1
free survival 1.07)
Unfavorable
molecular
profile
median 1.13
overall 14 14.6 [(0.86- |0.36
survival 1.49)
median 0.86
progression |9.8 5.4 (0.67- |0.25
free survival 1.11)
Serious Adverse Events

During Durin

Chemor g

adiother Adjuv

apy ant

Comments
details as to
whether
this was
done and
how it was
done)
Blinding
(performan
ce bias and
detection
bias): Uncle
ar risk
Incomplete
outcome
data: low
risk of bias

Selective
reporting: |
ow risk of
bias

Other
information
Only
resected
(partial or
complete)
patients
were
included in
the study,
no biopsy
patients


http://www.nejm.org/doi/full/10.1056/NEJMoa1308573#ref12
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details

555229

Countr
ylies
where
the
study
was
carried
out
USA
Study
type
RCT
Aim of
the
study
To test
the
hypoth
esis
that
antiang
iogenic
therapy
(bevaci
zumab)
improv
es the
efficac
y of
standar
d
chemor
adiothe

rapy

Participants

Interventio
ns

Methods
methylguaninei
DNA
methyltransferase
(MGMT) and a
tumor-based
molecular profile
based on
expression of nine
genes.13 MGMT
status was
determined with
the use of a
quantitative
methylation-
specific
polymerase-
chain-reaction
(PCR) assay
performed
centrally by
OncoMethylome
Sciences.14 The
nine-gene assay
was performed
with the use of a
PCR technique
optimized for
paraffin-
embedded tumor
samples, and
results were
dichotomized as
either favorable or
unfavorable.13

Bevacizumab (or
placebo) was
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treat
ment
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