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Proton therapy is a medically necessary, FDA-cleared treatment for cancer patients.
In the early days of proton therapy, because of technological limitations, the therapy
was used for a limited number of conditions and demonstrated considerable value for
pediatric populations, patients with tumors affecting the brain and skull-base, paranasal
sinuses, eye tumors and arteriovenous malformations. With technological advances,
the data show considerable promise and improvement in side effects of patients with
cancers of the breast, esophagus, liver, lung and head and neck.

For many cancer patients, proton therapy is prescribed by their physician and is the
optimal and most effective treatment option. Studies have shown that proton therapy
can help increase survival, reduce the risk of secondary cancers, result in fewer acute
and long-term conditions as well as debilitating short-term side effects and improve
quality of life for individuals undergoing cancer treatment.

Outlined below are key research findings that underscore the many benefits of proton
therapy for certain cancer patients:

SECONDARY CANCERS:
When compared with photon radiation, proton therapy allows for an increased
dose of radiation to a cancerous tumor while decreasing the dose to
adjacent critical structures. The use of proton radiation therapy has not been
associated with an increased risk of secondary malignancies compared with
photon therapy.'
Compared with intensity-modulated radiation therapy (IMRT), proton therapy
can reduce the risk of a patient developing a secondary cancer by 26 to 39
percent. ?

HEAD AND NECK CANCERS (CANCERS OF THE OROPHARYNX NASOPHARYANX &
SKULL-BASE CHORDOMAS):
With proton therapy, unnecessary radiation doses can be avoided in head
and neck cancer patients, resulting in significant improvement in quality of life
during and after treatment.?
Patients with cancers of the oropharynx and nasopharynx had less swallowing
dysfunction following proton therapy, and were approximately 60 percent less
likely to need a feeding tube.*
Proton therapy reduces the rates of feeding tube dependency and severe
weight loss for patients with oropharyngeal cancers and improves survival for
patients with paranasal and nasal cavity malignancies.®
Proton beam therapy is “an effective treatment modality for skull base
chordomas.”®
Compared with historical photon therapy data, proton therapy results in better
local control and overall survival treatments for patients with chordomas and
chondrosarcomas of the spine.’
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BREAST CANCER:
Proton therapy after mastectomy or breast-conserving surgery significantly reduces cardiac exposure to
radiation® and improves target coverage for the internal mammary nodes, which may positively impact long-
term survival in breast cancer patients.®

NON-SMALL CELL LUNG CANCER (NSCLC):
Virtual clinical studies have shown that, compared with photon-based radiation therapy, proton therapy can
spare critical structures of excess radiation, particularly the heart, lungs, esophagus and spinal cord."
One study found that among NSCLC patients, those who received proton therapy reported less severe
patient-reported symptoms such as fatigue, pain, drowsiness and lack of appetite than those receiving IMRT
or 3D Conformal Radiation Therapy (3DCRT)."
Other studies of proton therapy patients have demonstrated promising clinical outcomes in reducing
toxic effects compared to IMRT."? Another study found that patients with locally advanced NSCLC also
demonstrated an “excellent overall survival rate with tolerable toxicity” after undergoing proton therapy
treatment with lower rates of toxicity than would be expected with photon therapy treatment.”

PEDIATRIC CANCER:
Data show pediatric cancer patients benefit from reduced integral dose with protons compared with
photons. Patients with tumors in the central nervous system, head and neck and some abdominal locations
have a reduction of radiation dosage to normal tissues and potentially fewer late toxicities if treated with
protons compared with photons.™

ESOPHAGEAL CANCER:
In a study of nearly 450 patients with esophageal cancer, those who received proton therapy had fewer
gastrointestinal and pulmonary toxicities than those receiving photon therapy.” ®
In patients with locally advanced esophageal cancer, proton therapy has been shown to be associated with
improved survival rates compared to modulated radiation therapy.'
Another study found that patients with esophageal cancer who underwent proton beam therapy treatment
had significantly fewer postoperative complications and spent fewer days in the hospital compared to
patients who underwent other types of radiation therapy.”

LIVER CANCER:
In liver cancer, contemporary data for proton therapy are highly promising. In a recent phase Il trial including
a large number of patients with advanced liver disease, median progression-free survival was 36 months,
with a 60 percent three-year progression-free survival rate for patients.”
In a randomized trial of transarterial chemoembolization (TACE) versus proton therapy, proton therapy was
superior on multiple metrics. For example, the total hospitalization days within 30 days of the procedures for
the entire cohort was 166 versus 24, in favor of protons.”
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