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Overview

* Role of RTTQA

* Role of RT QA in PBT trials

* Trial QA and Dosimetric Audit
* Current Trials

* Trialsin set-up
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The Radiotherapy Trials QA (RTTQA) Group
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N I H R RTTQA R National Institute for

Health and Care Research
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RTTQA Activity

>
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RT QA is not mandated for RT trials

Central independent QA is recommended
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through the RT research community
CRUK will ask if RT QA has been R
considered for a trial Outliing
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Key QA Activity Areas

RTTOA

Documentation Imaging Treatment Treatment
FQ =) Target - planning - delivery ) Dosimetry
Protocol volume & and and audit
RT guidelines OAR Outlining optimisation verification
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RTTQA Role in PBT Trials

QA is essential for all RT trials and especially PBT TORPEIO
* PBT novel in the UK [ e A s
* RCT trials help fill knowledge gap

* Ensures compliance with protocol

Validates trial results

QA is broken up into pre-trial and on-trial QA
* Planning and delivery guidance
* Via RT guidelines document

* How we assess plans

* Assessment between proton centres or with
external assessors

Dosimetry audit work (e.g. IROC and NPL)
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Current Trials

Completed Recruitment:
* TORPEdO: Toxicity Reduction using Proton bEam therapy for Oropharyngeal cancer

* 19 sites opened

e 204 patients recruited, 135 PBT, 69 IMRT T-@R P E

* Imaging and biology sub-studies recruiting

* Comprehensive RT QA programme
Open Trials:

* Parable: Proton beam therapy in patients with breast cancer: evaluating early and late effects

* 10 sites opened PA R_AQ?L E
* 31 patients recruited, 15 PBT, 16 IMRT /
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T@RPE/|O

Assess whether IMPT compared with IMRT reduces treatment-related toxicities in patients
with locally advanced oropharyngeal squamous cell carcinoma
First UK PBT trial - defined methodology and process for future UK trials
Pre-trial QA
* Contouring Benchmark (vs gold standard)
* Unless streamlined by previous H&N trial QA
* Planning benchmark case

* Pre-contoured with target and OAR volumes
* Dosimetry Audit

On-trial QA
* Prospective Contouring review
* Prospective plan review for first IMRT and IMPT at each centre with external review
* Timely retrospective plan review (ideally before mandated week 3 rescan)

Needed to be sure we had optimal VMAT plans vs PBT or you haven’t shown a real benefit
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T@RPE/|O

* Detailed planning guidance issued in the form cron  remselo

of RT guidelines (for both PBT and VMAT) ot v

1. Revie Oessity

* Qutlining was prospectively reviewed for all
cases (72 hour turnaround)

* At least the first IMRT and IMPT plans
reviewed prospectively by international
partner

* As this was a new site external retrospective
review was done for all plans

* Dosimetry audit from IROC and MedAustron
to validate site as these were the available
audits at the start of the trial

* Subsequent NPL reference and H&N audit
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TORPEJO - Audit

* |IROC Proton Head and Neck Phantom was used as part of the credentialling process for clinical
trials

* Purpose of the phantom treatment experiment is confirm the dose distribution planned by an
institution can be delivered correctly

MDAnderson
LaneerCenter
P

g o oo

This is a cross-sectional view of the phantom and insert.

An Anthropomorphic Head and Neck
Quality Assurance Phantom for
Credentialing of Intensity-Modulated
Proton Therapy

Daniela Branco, MS'; Paige Taylor, MS'; Xiaodong Zhang, PhD’; Heng Li, PhD';
Michele Guindani, PhD?; and David Followill, PhD'

Report of
Proton H&N Phantom irradiation

Sagittal Film Plane

"Department of Radiation Physics, The University of Texas MD Anderson Cancer Center, Houston, TX, USA
Depariment of Biostatistics, The University of Texas MD Anderson Cancer Center, Houston, TX, USA

The dosimetric precision of the TLD is 3%, and the spatial precision of the film and densitometer system is 1Tmm.

T Summary of TLD and film results:
TLD and Fim Anayts by Jossca Lowenstan and Nadia Hermandez Location IROC-Hv_Inst._ | Criteria | |
PTV Superior 0.96 | 0.93 - 1.07 | Yes |
Ragor Crackadt , -
g e PTV Inferiar 0.97 | 0.93-1.07 | Yes |
o o Film Plane [ Gamma Index” | Criteria | Acceplable
e, 5 Arclscn Phartom Laberatory Avxial I 94% | = 85% | Yes
Th frmatonpedd 1 yu s et skt b o 5 s e e md [Sagital | 93% [ 2 85% [ Yes J
ook oty be weed 453 sepphment 1o YOUr etiuuor' oun ComewstionnD and eusiy svewance *Percentage of points meeting gamma-index criteria of 7% and 4 mm.
o Chamges ¥houkd Do made By your mattin oy shar you have Getrined tha hangte
wamaried Changes EnoUII nokbe s 01t bast of s ropor . SUch ¥ acessary, snou be
S, i e o iy o o b eremet. The phantom irradiation results listed in the table above do meet the criteria established by IROC in collaboration with

the cooperative study groups. Therefore, your institution has satisfied the phantom irradiation component of the

credentialing process to enter patients in certain clinical trials that allow the use of proton therapy.

CANNG  INTEGRTY  DISCOVERY
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TORPE/O - Audit

Right-Left Profile
| | e ) Film Atea = X
‘ ‘ - -\‘"/-\"' o ~— Add Mask. Clear w
| |
s | rag PV { ras
£ -
HI | T
3
a4 |
| |
I | )
‘ ’ Oaaiece (cm)
———
otie
P
2
§
g ) 130 Dose Ares = X
i
:
Protie 3
=
g
&
H
H

RTTQA Proton Physics Research and Implementation Group (PPRIG) - 2023-11-10 11

Radiotherapy Trials Quality Assurance



TORPE/|O -Audit

* NPL Audit Tool- Proton head and NeCk Evaluation
(PruDeNCE) Phantom- A phantom for end-to-end audits NPL

A new audit tool for proton therapy: Proton head
and NeCk Evaulation (PruDeNCE) Phantom

. . . . . National Physical Laboratory 13 f 3 F " weS usseini2, C.H. Clark1 267 R.

* Novel proton imaging and therapeutic proton tissue equivalent , S et e o
olastics ‘ oo e et e

. Tested at both UK PBT Centres . “Medical Physics Department, University College Hospital NHS Foundation Trust, WCTE BAS, UK.

*Christi Medical Physics & Engineering, Proton Beam Therapy Centre, The Chistie NHS Foundation Trust, M20 30A, UK.
#Rachotherapy Physics, UCLH NHS Foundaton Trust. NW1 2PGT, UK

"Radiotherspy Triais Quaity Assurance Group (RTTQA). Mount Vemon Cancer Centre, HAS 2RN. UK

“Facuty of Engineering and Physical Sciences, University of Surey, Stag Hil, Guidford, GU2 7XH, UK.

Author contact: hannah.cook@nplL.co.uk ecical Physics Group, MedAustron lon Therapy Centre, A-2700 Wiener Neustadt. A.T.

* Absolute dose measurements with either alanine pellets or
ionisation chamber at equivalent points of measurement within
tumour and spine region.

* EBT3 film in coronal plane of the phantom

* Agreement between ionisation chamber and alanine to

treatment planning calculations within 2% in the tumour
region

* Film analysis showing 95% pass rate for 4%/3 mm global

gamma analysis for both centres

Courtesy of Hannah Cook- NPL
* Dosimetry therefore validated in two ways

RTTQA Proton Physics Research and Implementation Group (PPRIG) - 2023-11-10 12

Radiotherapy Trials Quality Assurance



PARAYLE

* Assess whether PBT can reduce mean heart dose without increasing shorter-term side effects,

in patients with breast cancer who have increased risk of radiotherapy-induced heart toxicity.

* Second UK Trial- Refined methodology and process
* Pre-trial QA

* Contouring Benchmark (vs gold standard), detailed contouring guidelines
* Unless streamlined by a previous trial

* Planning benchmarks
* Two cases, one including SIB
* Centres permitted to submit only case 1 if SIB technique under development

* Prospective Contouring review for first three cases
* Prospective plan review for first three IMAT and first five IMPT at each reviewed by peers and RTTQA
* Timely retrospective plan review at periodic meetings by peers

* As trial was used to set up breast PBT in proton optimal VMAT treatment had to be the

comparator

Radiotherapy

TTQA Proton Physics Research and Implementation Group (PPRIG) - 2023-11-10
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PARAYLE

Detailed planning guidance issued in the form

of RT guidelines (for both PBT and RTTOA PARAVLE (CRi=

RT rogramme for The PARABLE

conventional)
Outlining was prospectively reviewed for first

three all cases (72 hour turnaround) -

At least the first three IMAT and first five
IMPT plans prospectively peer reviewed
Retrospective peer review is performed
between UCLH and the Christie in MDT
meetings

Proton sites already had dosimetry audit from
IROC so no further audit was required

Radiotherapy Trials Quality Assurance
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RTTOA

Trials in Active Setup °°" 777%
Trial [Descripion [Phase |Status/Opening

Analysis of Proton vs. Photon Radiotherapy in
") APPROACH Oligodendroglioma and Assessment of Cognitive PH Il
Ofgaduaiodtors and s o o Heath H ea | t h

QA programme in progress. 7
centres ready to recruit. Q4
2023 intended opening

A Randomised Phase 2 Trial Comparing Proton

versus Photon Based Neoadjuvant Chemoradiation, PH I
followed by Adjuvant Immunotherapy, in

Oesophageal Cancer

QA programme ready to
implement. Opening date
TBC

ZIPROTIEUS

QA programme ready to
! PROTon beam therapy vs IMRT in Sinonasal cancer ~ PH I implement. Q2 2024
intended opening

ﬂﬁH—IT—I\/Ieso Hermthorauc Irradiation Wlt.h Proton Therapy in PH I QA pr.ogramme in setup.
—° Malignant Pleural Mesothelioma Opening date TBC
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ECIP Studies RTTOA

Radiotherapy Trials Quality Assurance

Selection of patients for proton beam radiotherapy 100 (75
SUPERMAN  for the management of abdominal neuroblastoma  PBT/ 25 Q1/2 2024

in children XRT)
An Evaluative Commissioning Study for the Role of

PRONTO IMPT in the treatment of Malignant Parotid 100 Q1/2 2024
Tumours

An Evaluative Commissioning Study for the Role of

HARTNERS IMPT in the treatment of Nasopharyngeal Cancers

100 Q1/2 2024

Evaluation of Combined Modality Proton and
EMPHATIC HepAtic Transplantation for Hilar 25-30 Q1/2 2024
Cholangiocarcinoma

2 further adult ECIP studies are in development
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