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New ATC Grant

The goals as specified in the RFA for our ATC renewal application are to be accomplished

10.

11.

through the following developmental, coordination, and service objectives:

Eliminate duplication of infrastructure developmental efforts and facilitate sharing of QA
resources among cooperative groups.

Help to insure that appropriate and uniform QA procedures and criteria for advanced
technology trials are developed across all cooperative groups.

Facilitate/help manage the uniform credentialing of institutions for advanced RT trials.
Facilitate/manage digital data protocol submission.

Facilitate/manage the QA review of submitted data.

Further development of methods for rapid analysis of volumetric treatment planning data.

Assist clinical trial Coop. Groups in development of clinical trials including: (a) credentialing
requirements; (b) TV definitions; (c) QA procedures; and (d) data submission instructions.

Develop, implement, and maintain innovative methods for electronic exchange of digital
planning data between institutions participating in clinical trials and between QA Centers.

Develop, implement, and maintain innovative web-based software tools to facilitate protocol
digital data reviews by Study Chairs, Dosimetry Groups, RPC, and QARC.

Develop, implement, and maintain archival treatment planning and QA databases that can
be linked with the cooperative groups’ clinical outcomes databases.

Demonstrate understanding of and ability to achieve compatibility with existing software and
electronic health record standards, including caBIG and DICOM RT.



Agenda

4:00 PM:
4:10 PM:
4:25 PM:
4:40 PM:
4:55 PM:
5:00 PM:

5:05 PM:
5:10 PM:
5:30 PM:

5:45 PM:

6:00 PM:

6:05 PM:

6:15 PM:
6:30 PM:
7:00 PM:

ATC Project Officer Report (Deye)

ATC P.I.’s Report (Purdy)

Update on ATC QUASAZR system: (Bosch)

Update on CERR developments in support of ATC (Deasy)
Update on ATC DICOM WG7 and IHERO efforts: (Bosch)

Update on RTOG informatics infrastructure and VIEW pertinent to ATC (Young,
Galvin)

Update on QRRO efforts pertinent to ATC (e.g., edata) (Chris Rose)
RPC/ATC Report (Ibbott, Followill)

RTOG/ATC Service Report (focusing on current problems/issues regarding the
service provided by ITC and RPC in support of advanced technology protocols):
(Martin, Galvin)

RTOG/ATC Medical Physics and ATIC Committees activities pertaining to ATC
(Gillin, Michalski, Galvin)

Dinner served

ITC/ATC Service Report (focusing on current problems/issues regarding the
service provided by RPC and RTOG in support of advanced technology
protocols): (Straube, Bosch, Purdy)

QARC/ATC Report (Urie)
Discussion; New Business
Adjourn



ATC P.l.'s Report

® ATC Subcontractors/Research Admin
Offices issues

® ATC meeting at ITC on Mar. 27-28

® ATC Progress Report due to Dr. Purdy by
April 1, 2008



ATC P.l.'s Report

® ATC Steering Committee Mtg Review
—Imaging
—Data sharing

® Role of ATC in development of standards for imaging to
assess RT
— Propose that the ATC put together a collaborative
working group (CWG) whose deliverable would be a
"white paper" that took the approach of the NCI IRAT
Initiative, but focused on radiation oncology protocols
 focus on what is needed to make quantitative imaging
one of the key structural components of an RT clinical
trial.



ATC Developmental Objectives

® Develop / Implement / Maintain ...
— Electronic exchange of digital planning data

— Web-based tools to facilitate protocol digital
data reviews

— Archival treatment planning, verification,
Imaging, and QA databases

— Methods for data analysis

— Compatibility with electronic health record
standards and software including the Cancer
Biomedical Informatics Grid (caBIG) and
DICOM RT.




ATC Coordination Objectives

® Eliminate duplication / facilitate sharing of QA
resources among cooperative groups, QA Centers.

® Help to insure that appropriate and uniform QA
procedures and criteria for advanced technology trials
are developed across all cooperative groups.

® Assist clinical trial cooperative groups in the
development of clinical trials protocols including:

a) credentialing requirements;

b) target volume definitions;

c) quality assurance procedures; and
d) data submission instructions.



ATC Service Objectives

® Facilitate/manage (Mostly ITC)

— Uniform credentialing of institutions for
advanced radiotherapy trial protocols.

— Digital data submission.

— QA review of submitted data.




QUASAZR — Current Components & Data Flow
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New ATC Developmental Strategy

CMS Focal®

® Emphasis on integration of commercial and
open-source products

— Commercial RT Archive and TPS software

— Open-source middleware and database
systems

® Developmental efforts emphasize special-
purpose QA tools and utilities for connecting
commercial software with ATC infrastructure.

— CERR

— Film QA tool

— Image Registration QA tool

— Monte Carlo dose recalculation tool

® New thin client applications for distributed QA
review
— Next-generation RRT

® Limit software development to what is
absolutely needed and not available

Remote Review Tool

Brm s s T L e i PR ——
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Radiotherapy TP Data Collection for
Advanced Technology Clinical Trials (94006)

® \What data are needed?

Old Way — Film, paper forms |nade.qu5.;1t.e | New Way
— Participants must submit digital, volumetric

treatment planning and verification data

i : e,
® Data Objects for ATC-supported s .
~/| trials =
4 — Volumetric, digital images (planning CT)
- — Contours (TV, OAR)
— 3-D dose distributions (fractionation) Typical Digital

................................................................................................ Data Set per

Patient ~ 100 MB
— Treatment plans

— DVHs
— Treatment verification images
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Radiotherapy TP Data Collection for
Advanced Technology Clinical Trials (2008)

Old Way ® \What data are needed?

Volumetric, digital images (planning
CT); Contours (TV, OAR); 3-D dose

distributions (fractionation) no longer
adequate

® Data Objects needed for 2008 ATC-
supported trials

Volumetric, digital images (planning CT)
Contours (TV, OAR)
3-D dose distributions (fractionation)

Treatment verification images (planar,
kV CBCT, MV CT, Calypso,...)

Diagnostic imaging studies (pre- & post-
, MRI, MRS, PET/CT,...)

Treatment plans (and other parameters
for dose recalculation
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New Way

"
|
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Typical Digital
Data Set per
Patient >> 100 MB



®As of June 12, 2007 ATC Mtg: 5706 Complete, Protocol-
Case, Volumetric Digital Data Sets Submitted Over 13+
Year Period using QUASAZR System

Annual Advanced-Technology Protocol Cases

0
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

« 9 commercial TPS vendors (16 TPSs) have
Implemented ATC compliant export capability.
e 523 Iinstitutions able to submit data
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®As of December 31, 2007: 6190 Complete, Protocol-Case,
Volumetric Digital Data Sets Submitted Over 14 Year
Period using ATC QUASAZR System

Annual Advanced-Technology Protocol Case Accruals

0
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

« 11 commercial TPS vendors (20 TPSs) have
Implemented ATC compliant export capability.

e 553 institutions able to submit data
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ATC Compliant
Treatment
Planning Systems

Per Modality

« 11 commercial
TPS vendors (20
TPSs) have
Implemented
ATC compliant
export
capability.

Treatment Planning Systems

Vendor
Accuray

CMS

Elekta

Nomos

Nucletron

Philips

TomoTherapy

Varian

System Version!

IultiPlan 13,2
ForusZa0 2.1

X0 4.3.1

EenderPlan
3D

FrecizePlan 2.01
Coris
Helax THS

TheraPlan Phs

Cncentra

IasterPlan el

PLATORTS 262

PLATO BES 1426
Pinnacle’

ArcgPlan 4.9
Tanther 4.41
PIPEE. 2l 2
Hi-4RT 3.04
BrachyVision m‘:iﬂ)
Eclipze 7.1
VariSeed 7.1
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ATC Service Activities

RTOG
NSABP
JCOG
EORTC
NABTT
AstraZeneca

Washington University School of Medicine  » 4

MEMBERS

Absout the ATC
Cooperative Groups
How to participate
Contact Lk

Mewry

Uptaming Evenls
HCLIMRT Letter WEW
Seure Uphoad to ITC

Nt Hmrm N Saihentt 40
Imc

Ibequet For ATC dats by
investigators

ITC Tools

Digital Data Sub-
mimdon {BO5§
Online Form

ITC Aenuods
Awview Tool
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M moa and data m q nt for radiation therapy clinkcal irials

CHREDENTIALING PROTOCOLS PUBLICATIONS RESOURCES HOME

Advanced Technology Protocols supported by the ATC

» RTOG Protocols
NSABP Protocols
JCOG Protocols
EORTC Protocols (requires password)
MABTT Protocols (requires password)
NCIC Protocols
COG Protocol Data Submission to QARC
CALGB Protocol Data Submission to QARC
ACO50G Protocol Data Submission to QARC

Astraleneca Protocols (requires password)




ATC(TC) Support of NABTT Clinical Trials

® NABTT (ATC(ITC) is working with Dr. Johin | —" S
Fiveash, M.D., Department of Radiation

NEW APPROACHES TO BRAIN TUMOR THERAPY

Oncology, Univ. of Alabama Birmingham) il kel
— There are 9-10 NABTT institutions e ———

participating in these studies.

— Protocols are Phase I/Il with maximum
of 90-100 cases.

— Plan is to review approx. 30-50% of
protocol cases (all IMRT and first case
for 3BDCRT)

— Credentialing involves planning a
benchmark case and submitting data
(same benchmark for all protocols)

— QA for currently active study (NABTT
0603) to be done by Drs. J. Fiveash
and Bob Lustig. ATC will identify this
protocol as NO603.

NEW APPROACHES TO BRAIN TUMOR THERAPY

For informsation on isdividisal NABTT centers, please click on fheir nanse befow

SABTT Map -
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ATC(ITC) Support for EORTC Trials

®*EORTC Protocol 22042 EORTC
—|TC performs data integrity QA |HREEE——GSGEG_G—G—G——

EORTC Brain Tumor Group

for Protocol 22042 “Adjuvant
p OStO p e rative h i g h - d OS e RT Adj l:n'ant pmm]'{eratire I1igl.1—r]f'm£- radiotherapy for
. . atyvpical and malignant meningioma: a Phase-I1 and
for atypical and malignant
meningioma: a Phase-Il and

registration study”

— Sample size: 64, ~10
Institutions

— Data submission testing and "
Institutional credentialing are
u nderway Roginbored OfFirs: Wibingrn Unrversdty, 4311 Foreel Park Ave, Siste 20 51 Loars, MO 81003
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ATC(ITC) Support of JCOG Clinical Trials

JCOG 0403: SBRT (48Gy in 4 fx over
4-8days) for medically inoperable
Stage IA NSCLC, Endpoint: 3-yr
overall survival, Sample size: 165

Institutions participating in protocol
JCOG 0403 submit digital data
representing CT images, structure
sets, treatment plans, 3D dose
distributions, and DVHSs to Dr. Satoshi
Ishikura, Director of the Radiotherapy
Support Center, Tokyo, JAPAN.

Dr. Ishikura forwards submitted data to ITC in St. Louis for processing.

Data are reviewed by Dr. Ishikura or his delegate using the ITC Remote
Review Tool.

Currently, 14 institutions are eligible to enroll patients and capable of
digital data submission on JCOG 0403; 128 patients are registered to
study.

3 1TC RRT » Case; 304030009 - User: walter {S5L) - v,05011101 - Mierasaft ... [= |08
A- i
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ATC(ITC) Support for AstraZeneca Trials

® RT QA for AstraZeneca ZD6474 .
(Tyrosine Kinase Inhibitor) Trial ==

Abaut the ATC

— Three institutions i

IO d7 4 Trial 62 HHSCT

dvanced lechnology Consortium

- el e 3 i el T ey« o o B

MEMBTRY EREDENTIALING FROTOCOLE PURLICATIONS REIOLALES HOME
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C r ed e n t | al ed Cavitact Ls AH OPEN LABEL, PHASE | STUDY TO ASSESS THE MAXIMUM TOLERATED DOSE OF T4 474

Nerey {ZACTIMAT™) GIVEH COHCOMITANTLY WITH RADIATION THERAPY OR CONCOMITAHTLY WITH
hprming | veass WEEKLY CISPLATIN CHEMOTHERAPY AND RADIATHOH THERAFY I PATIENTS WITH PREVIOUSLY

— 10 C aS e d at a S et S h aV e b ee n ::.::” - UHTREATED, UHRESECTED, STAGE -1V HEAD ANHD HECK SQUAMOUS CELL CARCIHOMA
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ATC(ITC, QARC, RTOG) is e

—

; gé B ’GTM cancer Biomedical

sk a Informatics Grid ™
SR

workin g with caBIG/NCIA S CaBIG" Tt

® ATC is one of the funded participants in the caBIG In Vivo Imaging
Workspace.

— ATC members (ITC, RTOG, QARC) and ACRIN are actively
participating in the Testbed Special Interest Group (SIG).

— Exploring project with Ohio State Univ., QARC, ITC, and CALGB

— Working with OSU on RSNA demonstration project “Application of
caGrid® Middleware to Facilitate Quality Assurance for Advanced
Technology Radiation Therapy Clinical Trials”

+ Volumetric CT images, target-volume/organ-at-risk (TV/OAR)
contours, treatment plans, and 3D dose distributions submitted by
study participants converted to Matlab format using CERR.

+ CERR datasets are then used for distributed protocol compliance
review of image segmentation and dosimetry.

+ To facilitate distributed review of the CERR datasets, a secure
grid-based infrastructure is used for distribution of data sets and
collection of reports
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Cancer Biomedica| Eﬂ National Cancer Institute
Informatics Grid (caBIG) @ caBIG™ s

A National Cancer Institute initiative to create a
biomedical informatics network for cancer research.

e Includes a common, widely distributed infrastructure
(caGrid) that permits the cancer research community to
focus on innovation via a collection of interoperable
applications developed to common standards.

* Includes a shared, harmonized set of terminology, data
elements, and data models that facilitate information
exchange.

® ATC is one of the funded participants in the caBIG In
Vivo Imaging Workspace.

22



Application of caGrid® Middleware to
Facilitate Quality Assurance for Advanced
Technology Radiation Therapy Clinical Trials

Joel H. Saltz!, MD, PhD, Ashish Sharma?!, PhD, Tony C. Pan!, MS,
Walter R. Bosch?3, DSc, Joseph O Deasy?, PhD,
James A. Purdy#, PhD

! Department of Biomedical Informatics, The Ohio State University, Columbus, OH
2 Image-guided, Therapy QA Center, Washington University, St. Louis, MO

3 Department of Radiation Oncology, Washington University, St. Louis, MO

4 Department of Radiation Oncology, UC Davis Cancer Center, Davis, CA



m— { Determine what nan} data ﬁeedﬁ 'tb'be revlewad .
=l 2. Send this data to reviewer caching server
3. Has data been reviewed?

Pilot study to
evaluate the

application of
caGrid in vivo

Imaging osu — QARC M:x =

' CLAGB Img Store I ) : eview Result
technolo gles (DICOM PT) ¥ 1| (DICOM + eMaterial) Server
i N | m ag | n g I caGrid Interface | l caGrid Interface | caGrid Interface
based NCI i 9 -

clinical trials

n\\-ﬂq
caGrid Interface \ ‘ caGrid Interface |

Caching Server Caching Server

Jeff Bogart Dr. Malik
T T

PT Review Client

RT Review Client




RTOG 0522
Quality Assurance
Workflow

Institution
e Consent, register, image, treat patient
e Export treatment planning data to ITC

e Export PET/CT data to ACRIN

R : Digital Data, DDSI, T1,
RTOG Reglstratlon Films, T5, 76, T1 PET/CT Images

e Check credentials and eligibility Feedback

e Assign case #

Digital Data Integrity QA (DDIQA) ACRIN Registration
17C Si. Lodis e Check credentials

Feedb e . L
- o Missing data, renaming structures and eligibility
e Prepare for online PCQA review * Assign case #

Digital Data PCQA Review

. Export Digital TP Data (CT,
Ready for review Complete it 9 (

Contours, Doses) in RTOG
Data Exchange Format

Protocol Compliance QA (P

RTOG Dosimetry
° Assign reviews ITC TP Data ACRIN Data
o Manage PCQA Conversion Repository
Final DVA e Convert TP data to e Data QA
scores CERR/DICOM

Case ready for review Case review scores

Study Chair(s) - RRT
e TV/OAR review
e DVH review

DICOM RT Case upload DICOM
Dataset status PET,CT
CERR Dataset (spreadsheet) Datasets

RTOG Dosimetry/Database
e Collect TV/OAR scores, DVA data/scores

Report/QA Report/DDIQA NCI Archive
e Receive (SFTP) and upload to archive

RTOG Stats/QC
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ATC Posters/Presentations at

2008 Meetings

®* AAMD Annual Mtg: ATC should plan to do another

workshop; to be

®* AAPM: March 5
and supporting ©

neld in New Orleans.

Deadline for receipt of abstracts

ata. (July 27-31, Houston, TX)

®* ASTRO: March 17 Deadline for receipt of abstracts
and supporting data. (Sep 21-25, Boston, MA)

®* RSNA: ? Deadline for receipt of 300 word
abstracts and supporting data. (Nov 30-Dec 5,

Chicago, IL)

26



ATC is encouraging requests for secondary analysis
using volumetric treatment planning data.

® Data Request Form

J "i:-'}p
Reqguest for Use of ATC Data Form e
Cooperaiive Group Chair and ATC, Principal Investigator SIIIITINES
\as

Protocol Study #i):

d; type of data

Spedfy what data is heing requenbed :

Head & Neck (IMRT, N=64)
PTV Dag
Spinal Cord Dmean
Parotid Dmean
Larynx Dmean

Lung (3DCRT, N=158)
PTV Dagg
Spinal Cord D
Esophagus Dimean
Heart Dimean
Liver Drmean
Brachial Plexus Dmean
Lung Vo
Cooperative Group Approval:
Prostate (3DCRT, N=984)
PTV Dgs
Bladder
Rectum
Femoral Heads

ATC, P.I spproval: X

ATC, Sub-Codraa P.I. Approval:




Challenges/Opportunities: ATC Supported Trials

Continue to update QUASAZR without disrupting support of ongoing clinical trials;

Developing a more formal mechanism for evaluating how well ATC is meeting its
developmental, coordination, and service objectives;

Multi-modality imaging (PET, MRI, MRS) target definition (data import) and
subsequent image fusion QA,;

IGRT data submission and QA (EPID, daily MV and kV Cone beam CT, Helical
Tomotherapy MV CT, US,...);

QA review of the accuracy and quality of the institution’s motion management
methodology;

Heterogeneous dose calculations (QA evaluation criteria);

Outcome analysis tools (e.g., for protocols such as lung in which the dose data
archived have either poor or no dose heterogeneity corrections;

Proton beam therapy;

ATC compliant data export for stereotactic specialized treatment systems (e.g.,
Elekta Gamma Knife);

New processes such as adaptive radiation therapy (need deformable registration
QA tools)

Data sharing

NCI (Dr. Deye) to appoint independent Evaluation Committee (EC)
28
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