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What are clinical trials?

Research studies that explore whether a medical
strategy, treatment, or device is safe and effective
for humans

Clinical trials follow strict scientific standards
Clinical trials follow strict ethical rules
Clinical trials can result into:

Improved patient outcomes, or

Offer no benefit, or

Cause unexpected harm

Clinical trial phases

Phase I: test new treatments in small groups of people
for safety and side effects

Phase II: looks at how well treatments work and further
review these treatments for safety

Phase llI: use larger groups of people to confirm how
well treatments work, further examine side effects, and
compare new treatments with other available
treatments.
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Single-center vs Multi-center trials

Phase |, and sometimes Phase Il clinical trials are done
typically at single institutions
Institutional Clinical Research Office takes care of
the clinical trial logistics

Phase Il and Phase Il clinical trials are done at
multiple institutions
One institution takes the lead coordination
Pharma via Contract Research Organizations
NIH (e.g., NClI) via National Clinical Trials Network
(NCTN)

National Clinical Trials Network (

NCI National Clinical Trials Netwaork Structure
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Clinical trial protocol

The clinical trial is led by a Chair/Principal Investigator,
who prepares the clinical trial protocol

The trial might include one or more
Co-Chairs/Co-Principal Investigators
Key information in a protocol includes:
How many patients will take part in the clinical trial;
Who is eligible to take part in the clinical trial;
Y}Yhat tests patients will get and how often they will get
em;

What type of data will be collected during the clinical trial;
and

Detailed information about the treatment plan.
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Roles of medical physicists

Supporting role:

Execution of study procedures (e.g., RT planning
and delivery)

Study Co-Chair role:
8x<§rsight of a specific task (e.g., RT prescription,

Study Chair role:

Protocol design, write-up, approval, monitoring,
regulatory oversight...

Role: Medical Ph s Co-Chair

Radiotherapy specifics
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Target volume definitions

stment Plan rget Vo
Treatment plans may include opposd lateral fialds, a wedge pair of fislds, rotation. o mutiple
ield techniques. Intensity-modUIated inwerse-plannad aparoaches are pemmitied. ANy of e
mathods of IMRT (including tomoatherapy) may be used, subject to protocol localization and
aosimetry constraints. C1-based realment pIaNNINg IS Necessary 1o assure accuracy in e
selciion of field anangements. MRI-fusion for accurats target delineation i Strangly
recommended
Initial Target Velume Target volumes wil be based upon postoperative-gnhanced MRI
Preoperative Imaging should be used for camelaton and improved identification. Two
planning targa voluns (PTV) il bo define, 55 outined below. The il i0ss umcr
wolume (GTV1) will be defined by sdher the T2 or the FLAAR abnormality on the post-
operative MRI scan. This must also include all postoperative-enhanced MRI euhanueﬂen
and the surgial cavy. The il cical targt volume (CTV1) wll ba the
margn of 2 m, If ho SuTDUNGINg edema IS present, the nital pianning 1arge volume
TV1) should mlude 1hu contrast-enhancing lesion (and should include the surgical
resection cavity) plus a 2.5-cm margin. The CTV1 margin may be reduced to 0.5 cm
around tura barers (o nar growth such as e skul, venrcles, e, el and aso 1o
allow sparing of the o 1. if necessary. The initil pianning target volume
PTV1) is an additional man;n nf 3 to 5 mm, depanding upon localization method and
producibilly, al each center  PTV margins aceount for varialions n Setup and
eproduciuit. Reducng PTV margie 1o mody organ o sk (OAR) dosals) o ot
generaily permissible. Howsver, OAR fined. slang with & planning risk volume
AR pus 3 i 1 1 ovent 1hal 30 OAR 5
mmediate proximity to @ PTV such that dose to the OAR cannot be constrained within
PCHOCO1 M, 3 S200N PTV (PTV quec), GETNED 38 the OVSrIap Between the PTV1 and the
particular PRV 0f GONGern, may e Cieatid. DosE 10 1 PTVo,ue MUSE 56 35 close 35
permissitle to 48 Gy while not exceading the DAR dose limit

Dose prescription

The NEW ENGLAND
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FEBRUARY 20, 2014 VOL 370 NO.E

A Randomized Trial of Bevacizumab
for Newly Diagnosed Glioblastoma




Roles of medical physicists

Supporting role:

Execution of study procedures (e.g., RT planning
and delivery)

Study Co-Chair role:
8x<§rsight of a specific task (e.g., RT prescription,

Study Chair role:

Protocol design, write-up, approval, monitoring,
regulatory oversight...

Role: Imaging Co-Chair

Cabazitaxel with Abiraterone versus Abiraterone alane
Randomized Trial for Extensive Disease following
Docetaxel: the CHAARTEDZ Trial
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Imaging rationale

Characterize the pharmacadynamic changes and response to
treatment using NaF PET/CT

The clinical course of metastalic prostale cancers is largely restricted
to bone, with predominantly osteoblastic metastases. However, there
is cumenlly no validated tool lo assess ireatmenlt response in patients
with metastatic prostate cancer to the bone. One of the mast
promising PET imaging agents for detection of bone metastasis in
prostate cancer is '5F-Sodium fluoride {NaF). NaF PET/CT is a more
specific and sensitive tool that allows quantitative determination of
change in functional disease burden to therapy, NaF PET/CT
repealability and responsiveness in patients with metastatic
castration-resistant prostate cancer to bone treated with an
antimicrotubule directed agent or AR-directed therapies has been
previously evaluated [20]. In this study, we will prospectively examine
whether the addition of cabazitaxel to abiraterone acetate can
improve the overall response as well as the percentage of responding
lesions compared lo abiraterone acetate alone in support of our
hypothesis. NaF PETICT scans will be analyzed with innovative
image analysis technique, lermed Quantitative Total Bane Imaging
(QTBI), developed at the University of Wisconsin [21, 22)
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Imaging endpoints/eligibility criteria

242

32

Imaging Objectives

2421 To assess if the changes in total tumer burden from
baseline to week 12 as assessed with NaF PET/CT will
differ between two arms.

To correlate total tumor burden at the baseline as
assessed with NaF PETICT with the PFS,

Ta correlate heterogeneity of respanse from baseline to
week 12 as assessed with NaF PET/CT with the PFS

NaF PET/CT Optional Sub-Study Eligibility Criteria

321 Inclusion Criteria

32.1.1  Ability toie still for imaging
3212  Weight 300 Ibs. {due to equipment specifications)

Imaging procedure specifics

10.  Imaging Research Study
All NaF PETICT images are to be submitted via TRIAD as outined in Section 4.6.4

10.1

10.1.4

NaF PET/CT Imaging

The overall goal of this study is to examine whether the addition of cabazitaxel to
abiraterone acetate can improve the overall response as well as the percentage
of responding lesions compared to abiraterone acetate alone in support of our
hypothesis. We expect a total of 50 eligible patients will be accrued in the sub-
study. All participants will receive two imaging studies according to study
protocol: pre-treatment NaF PET/CT at baseline and a mid-treatment NaF
PET/CT at week 12. Eligible participants who have consented to this study will be
actively involved in the trial and will be follovied for reatment outcomes per
protocol

1011 Imaging Schedule

Pre-treatment NaF PETICT Imaging: this imaging study should be
completed prior to treatment start,

Mid-Treatment NaF PET/CT Imaging: this imaging study should be
completed during wesk 12 of the study freatment

Imaging Aims and Statistics
There are three imaging aims in this correlative study

10.1.41  To assess if the changes in tofal tumor burden from

i 12 as assessed wi F PET/CT wit

two amms.
Faor the imaging Aim 1, we assume the mean percentags
of SUVtotal decrease was 30% in the abiraterone acetate
alone arm [43] and 60% (... doubled) in the combination
of cabazitaxe| and abiraterone acetate arm, respectively,
while the percentage of decrease is defined as (post
SUVtotal - pre SUViotaly/pre SUViotal * 100%. The
standard deviation was assumed 1o be 40% for both
groups. Under the type | error 0.10 (two-sided), the sample
size of 50 (25 in each arm) can achieve B3% power to
detect the difference between two arms. Two-sample test
assuming equal variance in PASS 14 was used for the
computation.
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Roles of medical physicists

Supporting role:

Execution of study procedures (e.g., RT planning
and delivery)

Study Co-Chair role:
8x<§rsight of a specific task (e.g., RT prescription,

Study Chair role:

Protocol design, write-up, approval, monitoring,
regulatory oversight...

Role: Study Chair

PARTICIEANTS ACTIVATION DATE
e for iical Tria December 8, 2015

How it usually starts...
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The problem..
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Treatment response heterogeneity

Post FLT PET/Pre FLT PET

Pre-treatment FLT PET Post-treatment FLT PET
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Multiple roles

Protocol design and write-up (~months)
Initial protocol write-up/modification/clean-up
Protocol forms preparation
Protocol modifications/amendments

Protocol approval (5+ committees + IRBs)
Issue resolutions (multiple IRBs different views)
Site recruitment

Multiple roles

Protocol execution

Constant oversight, issue resolution; need
prompt responses

50+ emails/month, weekly updates, monthly
calls, semi-annual meetings, ...

Data analysis
Best part of the study, but nerve-wrecking ©
Publishing
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Clinical trials are complex, difficult, long, lots of
work, but very exciting — directly testing clinical
impact
Medical physicists should be involved much more
Medical physics roles very diverse:

Supporting role

Co-Chair role(s)

Chair role

Image-guided Therapy Group (UW) Medical Oncology/Hematology
Enrique Cuna
Peter Ferjancic
Daniel Huff
Christie Lin

Mauro Namias

Tim Perk

Alison Roth

Matt Scarpelli

Urban Simoncic
Marusa Turk
Damijan Valentinuzzi
Amy Weisman

Former students and postdocs...

{\g?g‘ilcee‘ligpysics Research Group

B! g eptpmcenan e

Anne Traynor
Ruth O’'Regan

Radiology
Scott Periman
Tyler Bradshaw
Chris Jaskowiak

Human Oncology
Paul Harari
Bert van der Kogel

Medical Physics
Ed Jackson

UWCCC TIR, CTD2, DOTs
UW WONIX, NIX
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