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Background: The EORTC phase Il 26053-22054/ RTOG 0834/NCIC CTG CEC.1/CATNON intergroup trial
was designed to evaluate the impact on concurrent and adjuvant temozolomide chemotherapy in newly
diagnosed non-1p/19q deleted anaplastic gliomas. The primary endpoint was overall survival.

We report the results of retrospective individual case reviews (ICRs) for the first patient randomized
per institution to detect the compliance with the study protocol.
Material and methods: Sixty-nine institutions were required to submit the radiotherapy plan of their first

Ié%‘;‘;‘;;f;a randomized patient. Full digital datasets uploaded to the EORTC server were assessed by three indepen-
EORTC by dent and blinded reviewers through the EORTC radiotherapy quality assurance platform.

RTQA Results: Sixty-two (90%) of sixty-nine ICRs were received and assessable. Of the 62 cases, 22 were eval-
uated as per protocol (35.5%), 11 as acceptable variation (17.7%) and 29 were classified as unacceptable
variations (46.8%). Most common unacceptable variations were related to the PTV dose (n =19, 31%) and
delineation (n =17, 27%) processes.
Conclusions: The ICR analysis showed a significant number of unacceptable variations with potential
impact on tumor control and/or toxicity profile. Prospective ICRs are encouraged for future studies to pre-
vent and correct protocol violations before start of treatment.

© 2018 Elsevier B.V. All rights reserved. Radiotherapy and Oncology xxx (2018) xxX—-Xxx

Anaplastic glioma
Individual case review
Phase III trial

WHO grade III tumors or anaplastic gliomas correspond to 20-
30% of primary brain tumors in adults. Adjuvant radiotherapy (RT)
after surgery is standard therapy for patients with malignant glio-
mas [1-3]. The EORTC study 26951 and RTOG 94-02 showed that
the addition of (neo)adjuvant procarbazine lomustine (CCNU)
and vincristine (PCV) chemotherapy regimen to 59.4 Gy RT does
increase progression free survival (PFS) and overall survival in
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anaplastic oligodendroglioma and anaplastic oligoastrocytoma in
the long-term follow-up analysis [4,5]. Both studies also demon-
strated that 1p/19q co-deletion status was a significant prognosti-
cator and predictive for improved survival after PCV [4,5]. Taking
into account the significant toxicity from the PCV regimen, temo-
zolomide (TMZ) chemotherapy was proposed for non-1p/19q co-
deleted anaplastic glioma as this was found to improve outcome
in glioblastoma in a 5-year follow-up analysis [6,7].

The EORTC 26053-22054/RTOG 0834/NCIC CTG CEC.1/CATNON
was a phase III intergroup trial assessing the survival impact of
concurrent and adjuvant TMZ chemotherapy in newly diagnosed
non-1p/19q co-deleted anaplastic glioma. The primary endpoint
is overall survival and secondary endpoints are progression free
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2 CATNON retrospective Individual Case Reviews for radiotherapy’s QA

survival, neurological deterioration free survival, quality of life,
toxicity, and development of cognitive deterioration. The interim
analysis was recently published [8].

Trial-specific Radiotherapy Quality Assurance (RTQA) programs
are developed for radiation therapy delivered within the frame-
work of a prospective trial to identify and reduce uncertainties
related to the different steps of treatment planning and delivery
that may have an impact on tumor control and/or on the normal
tissue toxicity. A Post-hoc analysis of 9 studies demonstrated RTQA
incompliances affect the primary endpoint in the majority of the
studies (62.5%) [9]. The TROG study 0202 also demonstrated the
impact of RTQA on overall survival and failure-free survival even
when the study objective was to evaluate an experimental drug
[10]. Most patient treated with unacceptable RT quality parame-
ters had worse outcomes independently of the study drug. The
relation between adherence to RT protocol and survival is also
highlighted in other cancer types [11,12].

RTQA programs at EORTC have been established by the Radiation
Oncology Group (ROG) since 1982 [13] and includes multiple RTQA
levels of different procedures [13,14]. EORTC RTQA levels descrip-
tion have been published [13] and updated according with the uni-
form global naming convention [15]. The RTQA levels applied for the
CATNON trial were the following: level I (Facility Questionnaire and
Beam Output Audit), level IlI (Limited Individual Case Reviews (ICR))
and level V (Complex Dosimetry Check for IMRT credentialing).

The objective of this paper is to report the RTQA limited retro-
spective ICR (i.e. level IIl RTQA) results of the 1st patient treated in
the EORTC, COGNO and MRC membership institutions who partic-
ipated in the CATNON trial.

Materials and methods

Radiotherapy and RTQA requirements

The protocol required a planning Computed Tomography (CT)
scan with <3 mm thickness and additional post-operative imaging
after resection/debulking was preferred, whenever possible, to
determine target delineation.

The Gross Tumor Volume (GTV) was defined as the visible
tumor resection margin, the enhanced regions on post-operative
CT/MRI imaging and the high signal intensity regions on T2
weighted MRI images or FLAIR sequences (corresponding to the
hypodense area on CT images). In case of complete or subtotal sur-
gical resection, the GTV should include abnormalities observed in
the planning CT scan and in any post-operative imaging used.
The Clinical Target Volume (CTV) was defined by a 1.5-2 cm volu-
metric expansion of the GTV considering microscopic disease
extensions. An alteration of volumetric expansion was allowed in
case of invasion of midline structures, presence of anatomical bor-
ders (tentorium and meninges) or adjacent sensitive structures.
The Planning Target Volume (PTV) was defined as CTV plus an
acceptable volumetric margin of 0.5-0.7 cm.

Three-Dimensional Conformal RT (3D-CRT) or Intensity-
Modulated RT (IMRT) was allowed and dependent on local principal
investigator discretion. Total dose prescription was 59.4 Gy in 33 frac-
tions (1.8 Gy per fraction per day). Dose prescribed to the PTV should
satisfy the requirement Vgsy>100% or Vgs4>90% if near to organs-at-
risk (OAR) [16,17]. In addition, PTV maximum point dose (Dpax)
should not be more than 107% of the prescribed dose. Eyes, optic chi-
asm, lenses, optic nerves, brainstem, cochleas and uninvolved brain
areas delineations and dose constrains were defined as OARs.

Digital central RTQA platform

The RTQA datasets were collected on an ongoing basis between
July 2012 and November 2015. The participating institutions were

requested to upload the first randomized patient’s digital dataset
through the EORTC uploader and provide additional radiation ther-
apy information by filling web-based forms [14]. The complete
dataset included: the RTQA webform, the treatment plan in anon-
ymized DICOM-RT format with a planning CT with intravenous (IV)
contrast (whenever possible), the MRI used for delineation, vol-
umes (structure contours) and 3D dose distribution files, and all
diagnostic imaging exams used to help the planning. RT-related
case report forms (CRFs) were also used if the RTQA webform infor-
mation was not provided.

The digital treatment planning for review was assessed by
VODCA-RT software package (Visualization and Organization of
Data for Cancer Analysis, version 5, Medical Software Solutions
GmbH; Hagendorm, Switzerland).

Central individual case review

Two radiation oncologists (BB, DCW) and one medical physicist
(RBD) participated in the central review procedures. The medical
physicist reviewed all datasets, and at least one radiation oncolo-
gist evaluated each case independently for target and OAR vol-
umes, dose distribution and plan (assessment criteria is
described in the Appendix). For each target volumes and OAR, a
qualitative evaluation was made by inspection of the dose distribu-
tions slice-by-slice and dose histogram volume (DVH) analysis to
make sure that the PTV was adequately irradiated and OAR were
adequately spared for each patient. A qualitative grading system
(per protocol, acceptable variation and unacceptable variation)
was implemented for the overall assessment and 5 major subsec-
tions determined: planning procedures, volume definition, treat-
ment plan & PTV dose, OAR dose, treatment delivery and
verification.

Three consensus meetings during 2015 and 2016 took place
involving all three reviewers and EORTC HQ RTQA Office for dis-
crepant reviews, and all reviews were completed by November
7th 2016. The grading attributions were based on a consensus
established by 3 reviewers. The additional following rules were
applied during the consensus:

If chiasm, optic nerve or brainstem were missing/anatomically
incorrect the “Delineation grading” was classified as unaccept-
able variation. If other OARs were missing, the overall delin-
eation was classified as acceptable variation.

- The use of integrated boost (SIB) is classified as an unacceptable
variation.

Planning should be performed in one phase of treatment. A sec-
ond phase is accepted if used to spare adjacent OAR and it
should be classified as acceptable variation.

- A 1 Gy tolerance for brainstem, chiasm or optic chiasm Dy
was considered as an acceptable variation.

Statistical analysis

Consensus review results were collated in a Microsoft® Excel
2010 spreadsheet and summary descriptive analysis was per-
formed using SPSS version 21.0 (IBM Corp., Armonk, NY). Accept-
able and unacceptable variables for subsections and RT
parameters were summarized. Descriptive analysis was compiled
as frequencies for categorical variables.

Results

Sixty-nine institutions from 10 countries participated in the
trial with at least one patient randomized and treated (12/2007-
10/2015)[8]. Of these, 62/69 sites (90%) uploaded the minimum
required dataset for proper RTQA evaluation. The cases were
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