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Particles Facilities in the U.S. = 17

All are proton facilities

There are no heavy ion facilities



What is the evidence that proton
therapy is superior to photons?

Tumor Control
Survival
Toxicity



1. Randomized Phase Il /Meta Analysis

4. Phase |l - 1l

5. Clinical Observation




Prostate

2013-0555
Phase Ill Randomized Clinical Trial of IMPT vs. IMRT far Low or Low
Intermediate Risk Prostate Cancer
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Oropharynx

2012-0825
Phase I11/1ll Randomized Trial of IMPT vs. IMRT for the
treatment of Oropharyngeal Cancer of the Head and Neck
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Esophagus

2011-1036
Esophageal Proton vs Photon
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Stratification: Potentially resectable or unresactable, Induction
chemotherapy (yes/no), early stage (stage I-11) vs stage |,
Adenocaranoma or SCCA histologies, and age 2 65 vs <65 years old,
Abbrevations: PROs = Patent Reported and Physscian Reported
Outcomes; TTB = Total Toxicity Burden form; IVR = Interactive Voice
Response system; POCs = Postoperative Complications
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NSCLC

2011-1058 - Simultaneous integrated boost IMRT vs.
IMPT randomized NSCLC trails

Schema
Elgibility: -
Singe I1IIE NECLC | R MRT SI8:;
KPS = T0% o ECOGO- | | A PTV dose = 60 Gy [RBE)30 fractions
1, wi boss <16% 3 | N Priase |: SIB dose [T2-84) Gy [RBE)
month betors IC |
T doncebmm | |9 Total radiason time:
| o i weaks
MO prics RT 1o chas | M .
Mo tumor invasionto  —sd | Chamothongy:
heart spinal | |2 w
. -
cird, major & mmﬁ-ﬂﬂ:lm
e T Phase It LPFS
Age >18 year | WPT 3IB:
FEVI>18L | |0 PTV dose = B0 Gy [RBE) fractions
Adequatebicod work M Frase | SIE doss [T2-84) Gy [RBE]




e -

Phase Il
proton

Srage
1.0

2 ks
3, B

Histology
1. Squamois
L Mon-=0uanmois

Concurrent
Chematlerany
Goublet Fype

1. Carapiatinipac faxsl
Z Cleplatmietopossie

NSCLC

RTOG 1308
randomized trial photon versus
inoperable stage I-lllb NSCLC
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Breast

Pragm|atic Randomized Trial of Proton vs. Photon Therapy
for Patients with Non-Metastatic Breast Cancer
Receiving Comprehensive Nodal Radiation:

A Radiotherapy Comparative Effectiveness (RADCOMP)
Consortium Trial

SCHEMA

Age
(<65 vs. =65)
Arm 1: Photon dose—45.0 Gy(RBE) to 50.4 Gy(RBE)

in 1.8 to 2.0 Gy(RBE) fractions with or without a
tumor bed boost

Cardiovascular risk
(0 or 1 or 2 risk factors vs.
> 2 risk factors¥®)

Arm 2: Proton dose—45.0 Gy(RBE) to 50.4 Gy(RBE)
in 1.8 to 2.0 Gy(RBE) fractions with or without a
tumor bed boost

Surgery
(mastectomy vs. lumpectomy)
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Laterality
(right vs. left)

*Risk factors defined at section 4.1.2

Note: All patients will receive breast/chest wall and comprehensive nodal radiation therapy including
internal mammary node treatment.



IMPEDIMENTS LEADING TO BIAS

* Costs leading to bias in patient enrollment
— Age
— Insurance coverage

* Subjectivity in scoring of acute/sub acute effects

* Insufficient assessment of late effects (including
second malignant neoplasms)

* Sufficient numbers of patients per arm
* Patient acceptance
* Expertise of investigators



Results of Clinical Trials in the U. S.

It is unlikely that clinical trials for particle
therapy can be conducted in the U. S. due to
structural bias

Clinical trials without bias are possible in
Germany and the U. K.



1. Randomized Phase Il /Meta Analysis

4. Phase |l - 1l

5. Clinical Observation







Sir Michael Rawlins

Past Chair of National Institutes for
Health and Care Excellence (NICE)

Such hierarchies are “illusory”
The totality of data is more appropriate









Particle therapy must be
evaluated on the basis of the
totality of available data



