Charged-Particle (Proton or Helium Ion) Radiotherapy for
Neoplastic Conditions

Protocol

(80110)

Medical Benefit
Preauthorization

Yes

Effective Date: 07/01/17
Next Review Date: 03/19
Review Dates: 03/09, 03/10, 03/11, 03/12, 03/13, 03/14, 03/15, 03/16, 03/17,
03/18
Preauthorization is required.

The following protocol contains medical necessity criteria that apply for this service. The criteria
are also applicable to services provided in the local Medicare Advantage operating area for those
members, unless separate Medicare Advantage criteria are indicated. If the criteria are not met,
reimbursement will be denied and the patient cannot be billed. Please note that payment for
covered services is subject to eligibility and the limitations noted in the patient’s contract at the
time the services are rendered.
Populations
Interventions
Individuals:
Interventions of interest are:
• With uveal melanoma(s) • Charged-particle (proton or
helium ion) radiotherapy

Comparators
Comparators of interest are:
• Plaque radiotherapy
• Surgical resection
• Transpupillary
thermotherapy
Comparators of interest are:
• Other types of
radiotherapy
• Surgical resection
• Other types of therapy for
localized tumor

Outcomes
Relevant outcomes include:
• Overall survival
• Disease-free survival
• Change in disease status
• Treatment-related morbidity
Relevant outcomes include:
• Overall survival
• Disease-free survival
• Change in disease status
• Treatment-related morbidity

Individuals:
Interventions of interest are:
• With pediatric central
• Charged-particle (proton or
nervous system tumor(s)
helium ion) radiotherapy

Comparators of interest are:
• Other types of
radiotherapy
• Surgical resection
• Other types of therapy for
localized tumor

Relevant outcomes include:
• Overall survival
• Disease-free survival
• Change in disease status
• Treatment-related morbidity

Individuals:
• With pediatric noncentral nervous system
tumor(s)

Interventions of interest are:
• Charged-particle (proton or
helium ion) radiotherapy

Comparators of interest are:
• Other types of
radiotherapy
• Surgical resection
• Other types of therapy for
localized tumor

Relevant outcomes include:
• Overall survival
• Disease-free survival
• Change in disease status
• Treatment-related morbidity

Individuals:
• With head and neck
tumors other than skullbased

Interventions of interest are:
• Charged-particle (proton or
helium ion) radiotherapy

Comparators of interest are:
• Other types of
radiotherapy
• Surgical resection
• Other types of therapy for
localized tumor

Relevant outcomes include:
• Overall survival
• Disease-free survival
• Change in disease status
• Treatment-related morbidity

Individuals:
• With skull-based
tumor(s) (i.e., cervical
chordoma,
chondrosarcoma)

Interventions of interest are:
• Charged-particle (proton or
helium ion) radiotherapy
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Description
Charged-particle beams consisting of protons or helium ions are a type of particulate radiotherapy. Treatment
with charged-particle radiotherapy is proposed for a large number of indications, often for tumors that would
benefit from the delivery of a high dose of radiation with limited scatter.
Summary of Evidence
For individuals who have uveal melanoma(s) who receive charged-particle (proton or helium ion) radiotherapy,
the evidence includes randomized controlled trials (RCTs) and systematic reviews. Relevant outcomes are overall
survival (OS), disease-free survival, change in disease status, and treatment-related morbidity. Systematic
reviews, including a 1996 TEC Assessment and a 2013 review of randomized and nonrandomized studies, concluded that the technology is at least as effective as alternative therapies for treating uveal melanomas and is
better at preserving vision. The evidence is sufficient to determine that the technology results in a meaningful
improvement in the net health outcome.
For individuals who have skull-based tumor(s) (i.e., cervical chordoma, chondrosarcoma) who receive chargedparticle (proton or helium ion) radiotherapy, the evidence includes observational studies and systematic
reviews. Relevant outcomes are OS, disease-free survival, change in disease status, and treatment-related
morbidity. A 2007 systematic review found a five-year OS rate of 81% with proton beam therapy (PBT) compared with 44% with surgery plus photon therapy. In 2016, a systematic review of observational studies found
five-year survival rates after PBT ranging from 67% to 94%. The evidence is sufficient to determine that the
technology results in a meaningful improvement in the net health outcome.
For individuals who have pediatric central nervous system tumor(s) who receive charged-particle (proton or
helium ion) radiotherapy, the evidence includes case series, nonrandomized comparative studies, and systematic reviews. Relevant outcomes are OS, disease-free survival, change in disease status, and treatment-related
morbidity. There are few comparative studies, and these studies tend to have small sample sizes. The available
observational studies do not provide sufficient evidence on the efficacy of charged-particle therapy compared
with other treatments (e.g., intensity-modulated radiotherapy). The evidence is insufficient to determine the
effects of the technology on health outcomes.
For individuals who have pediatric non-central nervous system tumor(s) who receive charged-particle (proton or
helium ion) radiotherapy, the evidence includes dosimetric planning studies in a small number of patients.
Relevant outcomes are OS, disease-free survival, change in disease status, and treatment-related morbidity. For
this population, there is a lack of randomized and observational studies evaluating the efficacy and safety of this
technology. The evidence is insufficient to determine the effects of the technology on health outcomes.
For individuals who have head and neck tumors other than skull-based who receive charged-particle (proton or
helium ion) radiotherapy, the evidence includes case series and a systematic review. Relevant outcomes are OS,
disease-free survival, change in disease status, and treatment-related morbidity. The systematic review noted
that the studies on charged-particle therapy were heterogenous in terms of the type of particle and delivery
techniques; further, there are no head-to-head trials comparing charged-particle therapy with other treatments. The evidence is insufficient to determine the effects of the technology on health outcomes.
Policy
Charged-particle irradiation with proton or helium ion beams may be considered medically necessary in the
following clinical situations:
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•

primary therapy for melanoma of the uveal tract (iris, choroid, or ciliary body), with no evidence of metastasis or extrascleral extension, and with tumors up to 24 mm in largest diameter and 14 mm in height;

•

postoperative therapy (with or without conventional high-energy x-rays) in patients who have undergone
biopsy or partial resection of chordoma or low-grade (I or II) chondrosarcoma of the basisphenoid region
(skull-base chordoma or chondrosarcoma) or cervical spine. Patients eligible for this treatment have residual
localized tumor without evidence of metastasis.

•

In the treatment of pediatric central nervous system tumors.

Other applications of charged-particle irradiation with proton or helium ion beams are considered investigational. This includes, but is not limited to:
•

pediatric non-central nervous system tumors,

•

tumors of the head and neck (other than skull-based chordoma or chondrosarcoma).

Policy Guidelines
We lack evidence to define age parameters for the use of proton beam therapy in pediatric patients. Some
studies using proton beam therapy in pediatric central nervous system tumors have mostly included patients
younger than three years of age. However, experts cite the benefit of proton beam therapy in pediatric patients
of all ages (less than 21 years of age).
Note: This protocol does not address radiation treatment for cancers of the prostate, breast, lung, colon and
rectum, and including metastasis to the brain/spine or bone.
Medicare Advantage
Proton Beam Therapy (PBT) is considered medically necessary in instances where sparing the surrounding
normal tissue cannot be adequately achieved with photon-based radiotherapy and is of added clinical benefit to
the patient. Examples of such an advantage might be:
1. The target volume is in close proximity to one or more critical structures and a steep dose gradient outside
the target must be achieved to avoid exceeding the tolerance dose to the critical structure(s).
2. A decrease in the amount of dose inhomogeneity in a large treatment volume is required to avoid an
excessive dose “hotspot” within the treated volume to lessen the risk of excessive early or late normal tissue
toxicity.
3. A photon-based technique would increase the probability of clinically meaningful normal tissue toxicity by
exceeding an integral dose-based metric associated with toxicity.
4. The same or an immediately adjacent area has been previously irradiated, and the dose distribution within
the patient must be sculpted to avoid exceeding the cumulative tolerance dose of nearby normal tissue.
Medicare Advantage Policy Guidelines
It is important to note that normal tissue dose volume histograms (DVHs) must be demonstrably improved with
a PBT plan. Therefore, medical necessity decisions must incorporate additional considerations of clinical scenario
and medical necessity with appropriate documentation.
Page 3 of 8

Protocol

Charged-Particle (Proton or Helium Ion) Radiotherapy for
Neoplastic Conditions

Last Review Date: 03/18

Group 1
On the basis of the above medical necessity requirements and published clinical data, disease sites that frequently support the use of PBT include the following:
•

Ocular tumors, including intraocular melanomas

•

Tumors that approach or are located at the base of skull, including but not limited to:
o

Chordoma

o

Chondrosarcomas

o

Primary tumors of the spine where the spinal cord tolerance may be exceeded with conventional
treatment or where the spinal cord has previously been irradiated

•

Unresectable benign or malignant central nervous system tumors to include but not be limited to primary
and variant forms of astrocytoma, glioblastoma, medulloblastoma, acoustic neuroma, craniopharyngioma,
benign and atypical meningiomas, pineal gland tumors, and arteriovenous malformations

•

Primary hepatocellular cancer treated in a hypofractionated regimen

•

Primary or benign solid tumors in children treated with curative intent and occasional palliative treatment of
childhood tumors when at least one of the four criteria noted above apply

•

Patients with genetic syndromes making total volume of radiation minimization crucial such as but not
limited to NF-1 patients and retinoblastoma patients

•

Pituitary neoplasm

•

Advanced staged (e.g., T4) and/or unresectable malignant lesions of the head and neck

•

Malignant lesions of the paranasal sinus, and other accessory sinuses

•

Unresectable retroperitoneal sarcoma.

Group 2
On the basis of the above medical necessity requirements and published clinical data, disease sites that infrequently support the use of PBT include the following:
•

Upper abdominal/peri-diaphragmatic cancers

•

Advanced stage, unresectable pelvic tumors including those with peri-aortic nodes or malignant lesions of
the cervix

•

Unresectable pancreatic and adrenal tumors

•

Skin cancer with macroscopic perineural/cranial nerve invasion of skull base

•

Unresectable malignant lesions of the liver, biliary tract

•

Hodgkin or Non-Hodgkin Lymphoma involving the mediastinum or in non-mediastinal sites where PBT has
the potential to reduce the risk of pneumonitis or late effects of radiation therapy (secondary malignancy,
cardiovascular disease, or other chronic health conditions)

•

Re-irradiation where prior radiation therapy to the site is the governing factor necessitating PBT in lieu of
other radiotherapy.
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Background
Charged-particle beams consisting of protons or helium ions are a type of particulate radiotherapy. They have
several unique properties that distinguish them from conventional electromagnetic (i.e., photon) radiotherapy,
including minimal scatter as particulate beams pass through tissue, and deposition of ionizing energy at precise
depths (i.e., the Bragg peak). Thus, radiation exposure of surrounding normal tissues is minimized. The theoretical advantages of protons and other charged-particle beams may improve outcomes when the following
conditions apply:
•

Conventional treatment modalities do not provide adequate local tumor control;

•

Evidence shows that local tumor response depends on the dose of radiation delivered; and

•

Delivery of adequate radiation doses to the tumor is limited by the proximity of vital radiosensitive tissues or
structures.

The use of proton or helium ion radiotherapy has been investigated in two general categories of tumors and
abnormalities:
1. Tumors located near vital structures (e.g., intracranial lesions or lesions along the axial skeleton), such that
complete surgical excision or adequate doses of conventional radiotherapy are impossible. These tumors or
lesions include uveal melanomas, chordomas, and chondrosarcomas at the base of the skull and along the
axial skeleton.
2. Tumors associated with a high rate of local recurrence despite maximal doses of conventional radiotherapy.
Advances in photon-based radiotherapy such as 3-dimensional conformal radiotherapy, intensity-modulated
radiotherapy, and stereotactic body radiotherapy permit improved targeting of conventional therapy.
Proton beam therapy can be given with or without stereotactic techniques. Stereotactic approaches are frequently used for uveal tract and skull-based tumors. For stereotactic techniques, three to five fixed beams of
protons or helium ions are used.
Regulatory Status
Radiotherapy is a procedure and, therefore, is not subject to U.S. Food and Drug Administration (FDA) regulations. However, the accelerators and other equipment used to generate and deliver charged-particle radiation
(including proton beam) are devices that require FDA oversight. Senior staff at the FDA’s Center for Devices and
Radiological Health have indicated that the proton beam facilities constructed in the United States prior to
enactment of the 1976 Medical Device Amendments were cleared for use in the treatment of human diseases
on a “grandfathered” basis, while at least one that was constructed subsequently received a 510(k) marketing
clearance. There are 510(k) clearances for devices used for delivery of proton beam therapy and devices
considered to be accessory to treatment delivery systems, such as the Proton Therapy Multileaf Collimator
(which was cleared in December 2009). Since 2001, several devices classified as medical charged-particle
radiation therapy systems have received 510(k) marketing clearance. FDA product code LHN.
Related Protocols
Intensity-Modulated Radiotherapy: Abdomen and Pelvis
Intensity-Modulated Radiotherapy: Cancer of the Head and Neck or Thyroid
Stereotactic Radiosurgery and Stereotactic Body Radiotherapy
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Services that are the subject of a clinical trial do not meet our Technology Assessment Protocol criteria and are
considered investigational. For explanation of experimental and investigational, please refer to the Technology
Assessment Protocol.
It is expected that only appropriate and medically necessary services will be rendered. We reserve the right to
conduct prepayment and postpayment reviews to assess the medical appropriateness of the above-referenced
procedures. Some of this protocol may not pertain to the patients you provide care to, as it may relate to
products that are not available in your geographic area.
References
We are not responsible for the continuing viability of web site addresses that may be listed in any references
below.
1. Blue Cross and Blue Shield Association Technology Evaluation Center (TEC). Charged particle (proton or
helium ion) irradiation for uveal melanoma and for chordoma or chondrosarcoma of the skull base or
cervical spine. TEC Assessments 1996; Volume 11: Tab 1.
2. Wang Z, Nabhan M, Schild SE, et al. Charged particle radiation therapy for uveal melanoma: a systematic
review and meta-analysis. Int J Radiat Oncol Biol Phys. May 1, 2013; 86(1):18-26. PMID 23040219
3. Mishra KK, Quivey JM, Daftari IK, et al. Long-term Results of the UCSF-LBNL randomized trial: charged
particle with helium ion versus iodine-125 plaque therapy for choroidal and ciliary body melanoma. Int J
Radiat Oncol Biol Phys. Jun 1 2015; 92(2):376-383. PMID 25841624
4. Lodge M, Pijls-Johannesma M, Stirk L, et al. A systematic literature review of the clinical and costeffectiveness of hadron therapy in cancer. Radiother Oncol. May 2007; 83(2):110-122. PMID 17502116
5. Matloob SA, Nasir HA, Choi D. Proton beam therapy in the management of skull base chordomas: systematic
review of indications, outcomes, and implications for neurosurgeons. Br J Neurosurg. May 13, 2016:1-6.
PMID 27173123
6. Merchant TE, Hua CH, Shukla H, et al. Proton versus photon radiotherapy for common pediatric brain
tumors: comparison of models of dose characteristics and their relationship to cognitive function. Pediatr
Blood Cancer. Jul 2008; 51(1):110-117. PMID 18306274
7. Leroy R, Benahmed N, Hulstaert F, et al. Proton therapy in children: a systematic review of clinical effectiveness in 15 pediatric cancers. Int J Radiat Oncol Biol Phys. May 1, 2016; 95(1):267-278. PMID 27084646
8. Hug EB, Muenter MW, Archambeau JO, et al. Conformal proton radiation therapy for pediatric low-grade
astrocytomas. Strahlenther Onkol. Jan 2002; 178(1):10-17. PMID 11977386
9. Fuss M, Hug EB, Schaefer RA, et al. Proton radiation therapy (PRT) for pediatric optic pathway gliomas:
comparison with 3D planned conventional photons and a standard photon technique. Int J Radiat Oncol Biol
Phys. Dec 1 1999; 45(5):1117-1126. PMID 10613303
10. Bishop AJ, Greenfield B, Mahajan A, et al. Proton beam therapy versus conformal photon radiation therapy
for childhood craniopharyngioma: multi-institutional analysis of outcomes, cyst dynamics, and toxicity. Int J
Radiat Oncol Biol Phys. Oct 1 2014; 90(2):354-361. PMID 25052561
11. MacDonald SM, Trofimov A, Safai S, et al. Proton radiotherapy for pediatric central nervous system germ cell
tumors: early clinical outcomes. Int J Radiat Oncol Biol Phys. Jan 1 2011; 79(1):121-129. PMID 20452141
12. Moeller BJ, Chintagumpala M, Philip JJ, et al. Low early ototoxicity rates for pediatric medulloblastoma
patients treated with proton radiotherapy. Radiat Oncol. Jun 02 2011; 6:58. PMID 21635776
Page 6 of 8

Protocol

Charged-Particle (Proton or Helium Ion) Radiotherapy for
Neoplastic Conditions

Last Review Date: 03/18

13. Kozak KR, Adams J, Krejcarek SJ, et al. A dosimetric comparison of proton and intensity-modulated photon
radiotherapy for pediatric parameningeal rhabdomyosarcomas. Int J Radiat Oncol Biol Phys. May 1, 2009;
74(1):179-186. PMID 19019562
14. Merchant TE. Proton beam therapy in pediatric oncology. Cancer J. Jul-Aug 2009; 15(4):298-305. PMID
19672146
15. Timmermann B. Proton beam therapy for childhood malignancies: status report. Klin Padiatr. May 2010;
222(3):127-133. PMID 20514614
16. Blue Cross and Blue Shield Association Technology Evaluation Center (TEC). Proton beam therapy for
prostate cancer. TEC Assessments 2010; Volume 25: Tab 10.
17. Shipley WU, Verhey LJ, Munzenrider JE, et al. Advanced prostate cancer: the results of a randomized comparative trial of high dose irradiation boosting with conformal protons compared with conventional dose
irradiation using photons alone. Int J Radiat Oncol Biol Phys. Apr 30 1995; 32(1):3-12. PMID 7721636
18. Zietman AL, DeSilvio ML, Slater JD, et al. Comparison of conventional-dose vs. high-dose conformal radiation
therapy in clinically localized adenocarcinoma of the prostate: a randomized controlled trial. Jama. Sep 14
2005; 294(10):1233-1239. PMID 16160131
19. Kim YJ, Cho KH, Pyo HR, et al. A phase II study of hypofractionated proton therapy for prostate cancer. Acta
Oncol. Apr 2013; 52(3):477-485. PMID 23398594
20. Sun F, Oyesanmi O, Fontanarosa J, et al. Therapies for Clinically Localized Prostate Cancer: Update of a 2008
Systematic Review (Comparative Effectiveness Review No. 146). Rockville, MD: Agency for Healthcare
Research and Quality; 2014.
21. Nilsson S, Norlen BJ, Widmark A. A systematic overview of radiation therapy effects in prostate cancer. Acta
Oncol. 2004; 43(4):316-381. PMID 15303499
22. Kuban D, Pollack A, Huang E, et al. Hazards of dose escalation in prostate cancer radiotherapy. Int J Radiat
Oncol Biol Phys. Dec 1 2003; 57(5):1260-1268. PMID 14630260
23. Blue Cross and Blue Shield Association Technology Evaluation Center (TEC). Proton beam therapy for
nonsmall-cell lung cancer. TEC Assessments. 2010; Volume 25: Tab 7.
24. Grutters JP, Kessels AG, Pijls-Johannesma M, et al. Comparison of the effectiveness of radiotherapy with
photons, protons and carbon-ions for non-small cell lung cancer: a meta-analysis. Radiother Oncol. Apr
2010; 95(1):32-40. PMID 19733410
25. Pijls-Johannesma M, Grutters JP, Verhaegen F, et al. Do we have enough evidence to implement particle
therapy as standard treatment in lung cancer? A systematic literature review. Oncologist. 2010; 15(1):93103. PMID 20067947
26. Patel SH, Wang Z, Wong WW, et al. Charged particle therapy versus photon therapy for paranasal sinus and
nasal cavity malignant diseases: a systematic review and meta-analysis. Lancet Oncol. Aug 2014; 15(9):10271038. PMID 24980873
27. Zenda S, Kawashima M, Arahira S, et al. Late toxicity of proton beam therapy for patients with the nasal
cavity, para-nasal sinuses, or involving the skull base malignancy: importance of long-term follow-up. Int J
Clin Oncol. Aug 20 2014. PMID 25135461
28. Chang JY, Jabbour SK, De Ruysscher D, et al. Consensus statement on proton therapy in early-stage and
locally advanced non-small cell lung cancer. Int J Radiat Oncol Biol Phys. May 1, 2016; 95(1):505-516. PMID
27084663
29. Nguyen PL, Aizer A, Assimos DG, et al. ACR Appropriateness Criteria(R) Definitive External-Beam Irradiation
in stage T1 and T2 prostate cancer. Am J Clin Oncol. Jun 2014; 37(3):278-288. PMID 25180754
30. National Comprehensive Cancer Network (NCCN). NCCN Clinical Practice Guidelines in Oncology: Prostate
Cancer. Version 2.2017. http://www.nccn.org/professionals/physician_gls/pdf/prostate.pdf. Accessed June
16, 2017.

Page 7 of 8

Protocol

Charged-Particle (Proton or Helium Ion) Radiotherapy for
Neoplastic Conditions

Last Review Date: 03/18

31. National Comprehensive Cancer Network (NCCN). NCCN Clinical Practice Guidelines in Oncology: Non-Small
Cell Lung Cancer. Version 2.2017. http://www.nccn.org/professionals/physician_gls/pdf/nscl.pdf. Accessed
June 16, 2017.
32. National Comprehensive Cancer Network (NCCN). NCCN Clinical Practice Guidelines in Oncology: Bone
Cancer. Version 2.2017. http://www.nccn.org/professionals/physician_gls/pdf/bone.pdf. Accessed June 16,
2017.
33. Allen AM, Pawlicki T, Dong L, et al. An evidence based review of proton beam therapy: the report of ASTRO’s
emerging technology committee. Radiother Oncol. Apr 2012; 103(1):8-11. PMID 22405807
34. American Society for Radiation Oncology (ASTRO). ASTRO 2013 Choosing Wisely List.
https://www.astro.org/Patient-Care/Patient-Education/2013-Choosing-Wisely-List/. Accessed June 2, 2017.
35. American Society for Radiation Oncology (ASTRO). Model Policy: Proton Beam Therapy (PBT). May 2014;
http://www.astro.org/uploadedFiles/Main_Site/Practice_Management/Reimbursement/ASTRO%20PBT%20
Model%20Policy%20FINAL.pdf. Accessed June 2, 2017.
36. National Association for Proton Therapy (NAPT). Medical Policy: Coverage of Proton Beam Therapy. 2015;
http://www.proton-therapy.org/documents/Final_2015_Model_Policy.pdf. Accessed June 2, 2017.
37. National Government Services, Inc. (Primary Geographic Jurisdiction - Illinois, New York - Entire State,
Connecticut, Massachusetts, Maine, New Hampshire, Rhode Island, Vermont, Wisconsin, Minnesota) Local
Coverage Determination (LCD): Proton Beam Therapy (L35075), Revision Effective Date for services
performed on or after 09/01/2017.

Page 8 of 8

