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A Cancer and radiation therapy

A The promise of protons

A UFHPTI: missions and operation
A The economic impact

AThe futureéé.
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Cancer and Radiation
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A Cancer affects 1 in every 3 Americans

A Cancer is 2nd most common cause of
death In the US

TTTTTTTTTTTTTTTTTTTTTT



The Economic Club of Florida, Tallahassee 2018 0813
— The Promise of Protons: Cancer & Radiation

\

Systemic

[ | [
) ) )
Hormonal &
Chemotherapy Targeted Immunotherapy
therapy

ACryosurgery, laser, & HIFU are local therapies used in certain settings.

— Radiation may be delivered with an external source (external beam
UFH ] I I 44441 therapy), an implanted or intracavitary source (orachytherapy), or an
c 44441 isotope (systemic)
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A Radiation used in ~50% of cancer patients

A Most is External Beam Radiation Therapy
using a radiation source external to
pati ent 0s body

A Most EBRT usesX rays (Photons) aka
oconventional radi at i

Including cancers of the prostate, breast, luogiprectum
brain, head & neck, female organs, male organs, urinary
tract, lymphatic system, and children
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The Promise of Protons
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First Principles of Radiation Therapy

Radiation Therapy Is a non-
specific treatment

A Damages normal tissue
as well as cancer

A Damage is doserelated

and volume -related

A Dose distribution is key
determinant of the
patiento0s o




Dose Distribution: Depth dose for X rays & Protons
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The Promise of Protons: Photons (X rays) |—
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ENTRANCE DOSE

EXIT DOSE

ENTRANCE DOSE

A Xrays leave a track of damage like a bullet A Protons are particles with mass; they only penetrate

A The dose decreases with depth of penetration
A There is a higher dose (red) along the entrance

the body according to the energy they are given
A They can be programmed to stop in the target (tumor)

path than in the target, and more dose along the A The entrance dose is much less and there is no exit

exit path
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WHAT IS THE IMPACT OF
RADIATION DOSE TO NORMAL
TISSUE?

Modeling Radiation Dosimetry to Predict Cognitive
Outcomes in Pediatric Patients with CNS Embryonal

Tumors Including Medulloblastoma
Merchant et al, [IJROBP- 2006

AEachGy increased 1Q decline
ATHERE WAS NO DOSE THRESHOLD

Merchant. Cancer J 15:29805.
Merchant et al. JNeurosurg 104: 94102.

Merchant et al. Pediatr Blood Cancer 51: 116117.
Merchant et al. JClin Oncol 27: 36913697.




Craniopharyngioma -Comparative Dose Distribution

IMRT: photons
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Medulloblastoma: Photons & Protons

RATIONMIEE: Ihereased higk aff
2" malipriargynwath doye > W i
Gy (Travis et al, 2002,22003,
_ : . Tukenova, 2010)
EA 4000.0 . A : Incieased risk of cardiac
: ditessewdth @oseylGyh  d g

.+ R (Muitnaneyy 2009, Dby 20T3).

Dosimetry : courtesy of Z
Li PhD, D Louis CMD.

36Gy/CGE Mean Dose
Cardiac IMRT  Proton
Mean Dose 20 1

CLINNC2ATOAAAA: Giantsoudii et
al, JROBP952204:61 M1dhchildig [

y, similirdisease control and acute
toxicityy tao Histasicad lcanttolss.
é .antidiphting l¢s<aldteieffegs. | e f§




Impact of Radiation on Ischemic

Heart Disease In Breast Cancer
Patients

DESPITE A SURVIVAL
ADVANTAGE WITH

with RADIATION in
breast canc
The rate of major cardiac

eventsincreased by 7.4%
for each increase of 1Gy
In the mean RT doseto
the heart
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Darby S et al. Risk of Ischemic Hea
England Journal of Medicine 2013; 368(11):987-98
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ncrease per gray, 7.4% (95% Cl, 2.5-14.3)
P<0.001
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Mean Dose of Radiation to Heart (Gy)

t Disease in Women after Radiotherapy for Breast Cancer. New




Breast Cancer: IMRT and PT

P Xuet al Can proton therapy improve the therapeutic ratio in breast
ﬂ’l cancer patients at risk for nodal diseag®® JClinOncol2013.
UFHeal Bradley et al. Early Clinical Results. 2017.
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UFHPTI:

The University of Florida Proton Therapy Institute
Mission and Operation
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University of Florida Proton

Therapy Institute Mission

With the compelling rationale for protons, UF
decided to create a proton facility

Missions
A Provide best patient care possible

A Conduct research into best indications and
techniques for proton therapy

A Fiscal stewardship*
A Education

*Funded by state grants, city loans, bonds,
philanthropy
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University of Florida Proton

Therapy Institute: Operations

A 1st proton facility in Southeast US, opened in 2006
A 501c3, Affiliated with University of Florida

A Mission of Patient Care and Proton Therapy
Research

A >255K treatments to >7500 patients, >1500 children
A ~40 Prospective Clinical Trials and Studies
A ~98% of patients involved in outcome studies

A 150 staff including 11 subspecialty MDs, 11 PhD

Physicis.t.g,;. and 12 engineers
Health | s
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- Eye Treatment Room

Proton Area

SSie

T

o
111111111

receiving

1

treatme
upportnE

00
i
El|  —
(.

| |
T o Ii'—_ﬂ,.f. “, -
| ] |l

Particle

230 MeV
Cyclotron

1]

11T

1 E-

waiting 0 L =

S 2
o

oy

o

Photon Area




The Economic Club of Florida, Tallahassee 2018 0813
—  The Promise of Protons: Facility

440,000 Ibs Cyclotron
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