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Importance of Radiotherapy QA

Radiotherapy EnSU res.
Trials QA

Adherence to a trial protocol

Minimises variations across recruiting sites

Trial outcomes reflect differences in randomised schedules NOT departures from protocol

Treatment complies with nationally accepted standards
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Development of UK Radiotherapy QA

Radiotherapy
Trials QA

1989: National RTQA central funding:
QA associated with individual trials 2010-13

QA funding within grant application 2013-16

CHART, START, RTO1, PARSPORT Funding approval for a 3yr period
Independent sites RMH, MVH Negotiation on an annual basis

2006:

Local RTQA funding:

Coordinated approach Investigator site funding
RMH, MVH, NHS support cost
2010" Activity over and above routine activity

Claimed through CLRNs
Central funding granted ! rous

Secured from the NIHR

Part of the NCRN portfolio :
P RT QA now seen as a National concern

Multi-professional integrated community



NCRI CTRad

NCRI CTRad

Radiotherapy
Trials QA

The Clinical and

Translational Radiotherapy

Research Working Group
An NCRI working group set
up in 2009

Aims:

« To develop a portfolio of practice-changing
trials in radiotherapy and radiobiology

« To ensure coordination across research

« To actively promote translation of new

discoveries into practice

Mumber of RT trials

About CTRad  Radictherapy ~ Newsand events  Researchsupport  Resources

Welcome to the Clinical and Translational
Radiotherapy Research Working Group

CTRad is an NCRI working group set up in 2009 to focus on clinical and transiational issues refating to
radiotherapy and radiobiology. as well as developing a portolio of practice-changing trials. CTRad has
also been tasked with actively promoting translation of new discoveries into practice

Join our mailing list to keep in touch with our news.

» Sign up ta our mailing list
b fﬁ “ﬂ \k

RaDCom RTTQA group RADCAS

Working in partnership with
industry and funders to

Advice and delivery of
radiotherapy trial quality
progress preclinical assurance
radiotherapy-drug

combinations

Trial development support
Radiotherapy protocol
checklist, biomarker
support network

MNewly opened radiotherapy trials - trials increased by 76%

**1 I Newly opened that year :
1 Arready running
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CTRad: national leadership in radiotherapy
research — Achievements and vision, 2014



NCRI Radiotherapy Trials QA
(RTTQA) Group

Radiotherapy

Trials QA Design and implement Quality Assurance programmes for all NIHR portfolio
trials that include a radiotherapy component

National approach
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National Physical Laboratory

A PET Research Network .

Subgroups:

Database & IT IGRT / SABR

E;gggrc ROG
o IMRT / Outlining
UK-DAN Radiotherapy Rotational & Imaging
QA Trials QA
H n CANCER RESEARCH
RT m@ls
Mount Vernon Royal Marsden Clatterbridge Velindre Cancer

Cancer Centre Hospital Cancer Centre Centre



http://www.enherts-tr.nhs.uk/our-hospitals/mount-vernon-cancer-centre/
http://www.royalmarsden.nhs.uk/diagnosis-treatment/treatment/pages/radiotherapy.aspx
http://www.clatterbridgecc.nhs.uk/
http://www.wales.nhs.uk/cancercentre/
http://www.rttrialsqa.org.uk/
http://www.rttrialsqa.org.uk/
http://www2.ncri.org.uk/ctrad/
http://www2.ncri.org.uk/ctrad/
http://www.ncri.org.uk/
http://www.ncri.org.uk/
http://www.crn.nihr.ac.uk/
http://www.crn.nihr.ac.uk/
http://www.npl.co.uk/science-technology/radiation-dosimetry/
http://www.npl.co.uk/science-technology/radiation-dosimetry/
http://www.actionradiotherapy.org/members/sabr-network/
http://www.actionradiotherapy.org/members/sabr-network/
http://www.ncri-pet.org.uk/
http://www.ncri-pet.org.uk/
http://www.eortc.org/
http://www.eortc.org/
http://www.trog.com.au/
http://www.trog.com.au/
http://www.ipem.ac.uk/
http://www.ipem.ac.uk/
http://www.rtqaharmonisation.org/
http://www.rtqaharmonisation.org/
http://www.uk-dan.co.uk/

The Radiotherapy process

Radiotherapy
Trials QA

Pre-treatment Treatment
imaging = Treatment =) delivery = Dosimetry
Tumour & OAR planning and audit

Outlining verification




QA programmes

Radiotherapy
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Radiotherapy Guidelines
Facility Questionnaire & Process Document

Radiotherapy
Trials QA

Radiotherapy |
Trials QA

Facility Questionnaire

This facility questionnaire is an integral part of the Radiotherapy QA programme for the
IMRIS trial. Please complete with information specific to this trial. Note: text boxes are

A mu |t| Cent re ran d Dmis ed ph ase | | Study Of expandable. Additional information may be requested if necessary.
i i T T Please direct enquiries and email the completed questionnaire to:
mﬁm‘t&d Bladder Rad |{_)thera.py WIth or without Image Name: Elizabeth Miles (RTTOA group co-ordinator)
[ uided gg@gum planmng Address:  Mount Vernon Cancer Centre
Fhone: =44(0)1923 84 4228/4714
Email: elizzbeth miles@nhs net Process Document
RADIOTHERAPY PLANNMING AND DELIVERY GUIDELINES Centre Information
Centre Name Radiotherapy
Centre Address s GAL
Wersion: 2 Contact Information .
Completed by Procedures for Planning, QA and
Dated: 21/05/2014 Position Treatment Delivery at
Emiail
Chief Investigator: Dr Robert Huddars, Phone <HOSPITAL NAME=
Eponsor: The Institute of Cancer Rezearch Supmissiondate [ |
Date <Dale>
Approval: Cancer Research UK: Clinical Trials Awards& Advisory Committes Please provide contact details for the lead of each of the st
[CTaAC) Clinical Oncolagist Version x
(P}
Funders: Cancer Research UK Email
_— . . . . L ) Phone Note: The process document should provide or refer to detailed information on the complete
Coordinating Trizls Unit: ICR Clinical Trizls and Statistics Unit {ICR-CTSU) I PATHOS patient pathwsy including who Js responsible for sach step. The fallowing is &
The Institute of Cancer Research Em!::‘m guids to how the information should be presented — feel free fo adapl the style fo your cenire
Phone &5 you see fit. Try to rafer to existing locsl ;, protocals & work as much

as possible rather than repraducing lengthy deseriptions here.

Radiographer
Main REC Reference Mumber: 13/L0/1350 Email .
L. Eguipment used for PATHOS
Ph
ISRCTN 18815526 one

ISRCTN:
1.1 Please complete the table below detsiling all equipment/software used for patients

Any additional staff - .
ClinicalTrials.gov Identifier NCTO1810757 e onals recruited to the PATHOS trial
CRUK Reference Number: CRUK,/12/055 'E,:‘;r:‘e i used for PATHOS patients
CT Seanner snd Model(s)
Pagelofd IMRIS Facility Questionnaire v.1 28/0] Hinee Manufacturer
The HYBRID trizl has been scientifically approved N - : : o Linac Modelis)
by Cancer Research UK's Clinical Trials Awards & Advisory Committes (CTAAC) Number of Matohed Linacs
The HYBRID trizl iz part of the Nationzl Institute for P
Hezlth Research Clinical Research Metwork Trial Portfolio . -
nergies Us:
" Delivery Method (ie DynamicLest,
e, CAMNCER VMAT etc)
'_‘. RESEARCH TPS and Version
d UK Dase Calo Algorithm

This is a controlled dacument which should be referred to in conjunction with the HYBRID protocol
and should not be copied, distributed or reproduced without the written permizsion of the ICR-CTSU




@ Tumour & Organ at risk Outlining

Radiotherapy
Trials QA

Outlining Benchmark Case
Consensus outlines

Individual submissions
reviewed against this
standard

Feedback to centres




Treatment Planning

Constraints Optimal (VODCA)
Diogay TTV =05% of prescribed dose 97.6%
D rote vt ez STV O7.6%
Mean CTV dose +i- 1% of prescribed dose | +/- 2% of prescribed dose 100%
Digeee PTW =00% of prescribed dose 93 2%
D imgmy v oy FTY 20.8%
Digzey FTW =00% of prescribed dose 2B5% of prescribed dose 98.6%
=107% of prescribed dose 103.5%

Dy PTV

Planning Benchmark Case
Dose distribution

Adherance to pre-defined
dose constraints

Feedback to centres




Treatment delivery and verification

Radiotherapy
Trials QA

Daily delivery of a fractionated
treatment Assess training and
competency

Correct positioning of patient

Feedback to centres

Assess position of target and
OARs

Adaptive RT
Anatomy recognition

On line plan selection




Dosimetry audit

Radiotherapy - Independent external review

Trials QA

« Audit of entire treatment planning and delivery process

« Plan dose applied to a phantom, calculated by TPS, infer dose to
patient (assumptions made)

 TPS calculated vs delivered dose
« Detector used traceable back to primary standard

« Collaborative work

National Rotational National SABR Lung National National SRS
Radiotherapy Audit dosimetry Audit Brachytherapy Audit
HDR/PDR Audit



Collaboration

« NPL

« Radiation Dosimetry Group

 Led by Rebecca Nutbrown

« NPL has funding to develop audit of advanced
radiotherapy technique

« National and clinical trial implication

« External beam radiotherapy and brachytherapy

National Rotational National SABR Lung National National SRS
Radiotherapy Audit dosimetry Audit Brachytherapy Audit
HDR/PDR Audit



Royal Surrey County Hospital INHS|

NHS Foundation Trust
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UK National Rotation Radiotherapy Audit

Radiotherapy

Trials A e Collaboration

« NPL, IPEM, RTTQA, Royal Surrey Hospital

« National Audit and Trial credentialing
« Commercial detector array and alanine

« PTW Octavius II phantom with PTW 729 2D
Array

« Completed visits
44 centres, 47 systems

« Point dose differences (mean (+/-sd)
« 0.1 +/- 2.6% (3DTPS test)
« 0.2 +/- 2% (clinical plan)
« Accurate TPS modelling and treatment delivery




National SABR Lung R v

Trials QA

dosimetry Audit

Radiotherapy

T GA « Collaboration

« NPL, UK SABR consortium, RTTQA

* National Audit
« Pilot audit - solid water block using alanine

« Phantom audit - CIRS thorax phantom
with alanine and gafchromic film

« Subsequent trial credentialing

« Completed visits
« 21 centres

« The absolute dosimetry results show that
modelling and delivery was within +/-3%
accuracy for 18/21 of centres




5cm

National Brachytherapy
HDR/PDR Audit NPLE

« Collaboration
« RTTQA, NPL, IPEM
« First full UK brachytherapy audit

« National Audit and Trial credentialing
« Ion chamber and alanine dosimetry

Completed visits
44 centres

2>+ UK mean dose 2% higher than TPC calculated

Line source in phantom & typical cervix plan




National SRS audit

Radiotherapy

el - Collaboration
 NPL, Royal Surrey Hospital, RTTQA

« National Audit and Trial credentialing
« Ion chamber and film dosimetry

« Visits
* Planned June 2015-June 2016
« End-to-end: Image-Plan-Deliver




Dosimetry audit

Radiotherapy Nationwide credentialing for clinical trials
Multiple centre dose audit feasible
50 centres IMRT/VMAT dosimetry audit in last 5 years

44 centres brachytherapy audit

58 centres have received a dosimetry audit

Radiotherapy
Trials QA National Physical Laboratory

UK dosimetry audit network
www.uk-dan.co.uk



http://www.npl.co.uk/science-technology/radiation-dosimetry/
http://www.npl.co.uk/science-technology/radiation-dosimetry/
http://www.uk-dan.co.uk/

Looking to the future

Radiotherapy
Trials QA

Metrology for accuracy of clinical dose delivery in hadron therapy

« Objectives: long-term multidisciplinary pan-European support
for the successful and effective implementation of hadron

therapy

« Addressing steps of clinical dose delivery:
« Beam characterization and modelling
« Dosimetry techniques for complex beam delivery

« Verify accuracy of clinical and secondary dose delivery: end-to-
end assessments of delivery accuracy

« Design of protocols and guidelines for quality control and inter-
centre comparisons: Audit procedures for inter-centre verification



Looking to the future

s A Global Harmonisation Group
www.rtgaharmonisation.org

Our Mission is to Globally Harmonise Quality Assurance Procedures and Activities as related to Clinical Trials for the Treatment of Cancer

Global Quality Assurance of Radiation Therapy Harmonisation Group | T

I | |
Home | Meetings | Publications | Group Members | Contact

1 Global Clinical Trials Quality Assurance of Radiation Therapy Harmonisation Group. Site

visitors
R s g o : : N w 2w g : 7 : o : since end
ez, IS dgrpup consists of clinical trial quality assurance offices in existence around the world. Our main objective is to harmonise and improve the quality assurance of radiation therapy implemented o

worldwide as it pertains to multi-institutional cooperative clinical trials for the treatment of cancer. November

. 2011; .

 You may find our Terms of Reference here .
Members'

Only

POWERED BY N SlqmaWeb‘sSi{aBiduJ

For any further information please contact us at info@RTQAHarmonisation.org

« Encourage collaboration between global clinical trial QA groups
« Standardise RTQA procedures for RT clinical trials

 Promote consistency in reporting

« Develop standards for credentialing of new techniques

« Automation of RTQA processes



Radiotherapy
Trials QA

UK clinical trial RTQA programmes

« Facilitates initial adoption of new technology and
advanced techniques

« Driver for change

 Promotes improvement in techniques

« Allows discussion of technical issues within a wide forum
« Establish within routine clinical practice

Inherent difficulties but substantial achievements



MRT QA??

Radiotherapy

e « RTTQA timeline 1989-2010 (21 years!!)

« MRT Build on RTTQA experience
« CTAAC funded trial
« CTRad: MRT member representatives

Recent appointment of person to review MRT
research capability in the UK

What can be taken from existing RTQA processes for
external beam and brachytherapy?

What are the equivalent QA processes for MRT?
What development work is needed?

Increase in the number of multicentre MRT trials?



Where does QA fit into the trial process?

Radiotherapy

Trials GA RTQA is now a recognised requirement for multi-centre trials

Funding Safer_y
Securad Reporting
Trial Progress
Master File Reporting
Ongoin
RED Feer Trial is Managg:'neﬂt &
Within the Consultation  Review CTA Submissicon Abandoned Monitoring
scope of the
f;r_ - Funding
Regulations? oposal
Pr Permissions & Clinical Trial
L Approvals MHRA End of Trial Summary
Obtained Inspection Declaration Report Archiving
? Sponsorship v =N T S ST W—" W W—_—"
Trial i Ethics Final Trial ' Audit # Statistical Dissemination of
F'Imliﬂn?1 & Assessment Protocol Submission DManager::;:!‘lt Consant : : Data Analysis Results
occumentation
¥ Substantial .
¥ Amendments L)
YeiDw e O =!
Ireasih_ilil? & RE&D Submission : Addition of :
nvestigator -
Selection CI Checkdist ' Mew Bites 8
Protocol Before Secking M Investigators g
Development Approval L] "
O : :_--0---. Kaey to Symbols
Egmemn; L] Urgent Safety . Demonstrales processes thal can
Trial L) Measures L] b done in parabel
s L - ] L)
The Clinical Trials Moutioring - | Documentation ' . Demonssies rutoctoh
i M M p
Toolkit - Routemap e ~QOmeeO-- ] )
Erous Temporary Halt or Trial does not N s gt
m RE;E;tning Early Termination Recommence T Hapmms PR
. . @ Phamaglgllance f"f‘.irf,_
National Institute for - R o o @
- Directive’s
Health Research Supplies
Reebavant
*Wfersion 1.1 — August 2013. Please visit www.ct-toolkit.ac.uk to ensure you Lo all triaks o o o

have the latest version of the routemap.



Where does QA fit into the trial process?

/Development of\

Radiothera
Trialts A éI contact Witm RT planning and
RTTQA for a QA guideline e : ™
preliminary document Continuation of
evaluation of the alongside trial pre-accrual QA
level of QA that \_ protocol Y, and
may be implementation
appropriate for Finalise QA of on-trial QA
k the trial / programme \_ Programme

\ J \ J \ J
| | |

000000

Trial planning Funding Funding Final Trial End of trial
& design proposal secured protocol begins declaration

\ \
[ | [ \

(CTRad PFOPOS?ﬂ\S Implementation

guidance of pre-accrual

meeting. QA programme
Pre-submission

peer input to
facilitate
successful

\_ funding /




