
2019 California Proton Therapy 
Legal Summit

May 10, 2019
Orange County, California

Hosted by

• Providers, patient advocates, and attorneys come together 
to present information about and discuss strategies to: 

• Assist proton therapy patients so that they can secure their 
rights during the insurance claims and appeals process; 

• Assist former proton therapy patients so that they can 
secure their right to obtain unpaid benefits/claims; 

• Coordinate the efforts of providers and attorneys to place 
nationwide legal pressure on the health insurance industry 
regarding proton therapy coverage; 
 

• Advocate for patients and former patients in federal 
courtrooms (ERISA) and state courtrooms (under applicable 
state bad faith insurance laws); 

• Advocate for state level proton therapy access laws across 
the nation; 

• Advocate for federal level protections regarding the 
integrity and timeliness of the insurance claims and appeals 
process; 

• Unify and collaborate on future media opportunities, 
coordinate on rapid response, and share media updates in 
real time.



 
Summit Agenda 

May 10, 2019 

9 AM to 3 PM (Pacific Time) 2019 California Proton Therapy Legal Summit 

TIME      PRESENTATION 

9:00 AM - 9:30 AM Opening Remarks/Weissman Class Action Suit in 
Massachusetts 

 Lisa Kantor & Tim Rozelle, Kantor & Kantor LLP 

Rich Collins & Damon Eisenbrey, Callahan & Blaine  

9:30 AM – 10:15 AM An Overview of the Proton Therapy Litigation in 
Oklahoma 

Dr. Andrew L. Chang, California Protons 

Tom Paruolo & Justin Meek, DeWitt, Paruolo & Meek  

10:15 AM – 10:30 AM BREAK 

10:30 AM – 11:00 AM Using ERISA to End Proton Therapy Denials  

Lisa Kantor & Tim Rozelle, Kantor & Kantor LLP 

11:00 AM – 11:30 AM “Immoral and Barbaric”: Cole Class Action Suit in 
Florida 

Stephanie Casey, Colson Hicks Eidson 

11:30 AM – 11:45 AM  Providers’ Perspective on Proton Therapy Denials 

Dr. Andrew L. Chang, California Protons 

Dr. Les Yonemoto, Radiation Oncologist 

11:45 AM – 12:15 PM Federal Advocacy Efforts & the Alliance 

Ann Brown & Molly Daniels, Alliance for Proton 
Therapy Access 

12:15 PM – 1:15 PM LUNCH BREAK 

 



 

1:15 PM – 1:30 PM Proton Therapy Legal Foundation  

Jack Weber, Patient Advocate  

1:30 PM – 2:00 PM  Summary of State Legislative Efforts in Oregon 
and Tennessee  

Oregon State Senator, Bill Hansell 

Don Denton, Patient Advocate 

2:00 PM – 2:15 PM Future Media Collaboration & Listserv 

Aaron Alberico, Alliance for Proton Therapy Access 

2:15 PM – 3:00 PM OPEN DISCUSSION  

• Where do we go from here?  

• How can we coordinate and sustain our 
potential collective impact to create major 
change? 
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STATE LEGISLATOR

State Senator Bill Hansell (Oregon, District 29)

Senator Bill Hansell is a second term Oregon State Senator, representing the 29th 
district. Prior to his election to the Senate, he served for 30 years as an Umatilla 
County Commissioner. He is a former patient of proton beam therapy and is a 19-
year cancer survivor. He and his wife Margaret live in Athena, Oregon where he 
was raised on a wheat and cattle ranch.

PROVIDERS
Dr. Les Yonemoto

Dr. Les Yonemoto is a radiation oncologist who has treated over 3,000 patients 
with proton therapy since 1992. As Director of Operations, he attained the highest 
recorded volume of patients treated with proton therapy per day at 172. As a 
proton therapy consultant since 1996, he has assisted multiple proton centers with 
clinical, operational and business development, including lobbying for Oklahoma 
House Bill 1515 that was signed into law in 2015 protecting proton therapy.

He earned the following degrees: Bachelor of Science in Electrical Engineering and Computer 
Sciences at University of California - Berkeley; Master of Business Administration at Arizona 
State University; Doctor of Medicine at Johns Hopkins University School of Medicine. Dr. 
Yonemoto received training in Radiation Oncology at Loma Linda University Medical Center and 
MD Anderson Cancer Center.

Dr. Andrew L. Chang

Andrew L. Chang, MD, is a board certified radiation oncologist with over 2 
decades of experience with proton therapy. He specializes in treating patients 
with breast cancer and pediatric cancer patients with proton radiation. Dr. Chang 
is extensively involved in research in the field of proton radiotherapy – he is 
the Principal Investigator in an ongoing multi-institutional trial utilizing proton 
therapy for partial breast irradiation. He is a frequent speaker at national and 

international conferences about proton radiation.

Dr. Chang has served as the director of the pediatric programs at the Hampton University Proton 
Therapy Institute in Hampton, Virginia, the Midwest Proton Radiotherapy Institute in Bloomington, 
Indiana, as well as the ProCure proton therapy center in Oklahoma City, Oklahoma, and the 
California Proton Therapy Center in San Diego, California.

Dr. Chang earned his medical degree at Loma Linda University School of Medicine in California, 
where he completed a pediatric internship and a residency in radiation oncology. He subsequently 
did a fellowship in pediatric oncology at St. Jude Children’s Hospital in Tennessee.

He continues to be active in advocating for proton therapy access as well as in proton therapy 
research, serving on the Board of Directors for the Proton Collaborative Group, Pediatric Proton 
Consortium Registry, and the National Association of Proton Therapy.

Biographies
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PATIENT ADVOCATES
Daniel Smith

Daniel E. Smith, executive director, is the Alliance’s lead strategist and spokesperson. 
Dan has nearly 30 years’ experience in government, politics, and advocacy. He 
served as staff director for the Senate Health, Education, Labor, and Pensions 
Committee. Prior to that, he launched and led the American Cancer Society Cancer 
Action Network (ACS CAN), the American Cancer Society’s nonprofit, nonpartisan 
advocacy arm.

Ann Brown

Ann Brown, campaign director, oversees all aspects of Alliance communications 
and operations. She brings more than 25 years of experience developing and 
executing communications and outreach initiatives to meet issue advocacy, 
stakeholder engagement, fundraising, and organizational development goals for 
nonprofit organizations, coalitions, and associations.

Molly Daniels

Molly Daniels, advocacy director, leads the Alliance’s outreach and engagement 
with patients and proton centers. Molly has nearly 30 years of experience training, 
organizing, and mobilizing grassroots. Previously, Molly was chief advocacy 
officer at the American Cancer Society Cancer Action Network (ACS CAN).

Garret Bonosky

Garret Bonosky, campaign manager, coordinates strategic communication, outreach, 
and governance for the Alliance. He has over eight years of experience in state and 
federal government, national party politics, and nonprofit management.

Aaron Alberico

Aaron Alberico, communications director, manages all external communications 
activities, including press relations and social media strategy. He brings a decade 
of experience working with organizations to develop and implement public affairs 
and strategic communications campaigns.

Carrie Brooks

Carrie Brooks, social media manager, develops and implements social media 
strategy for the Alliance. Additionally, she assists with earned media, patient 
engagement, and advocacy.

Biographies
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Jack Weber

Jack Weber is a summa cum laude graduate and the Valedictorian (Class of 1979) 
of the University of Southern California.

He has served in a variety of capacities throughout his career in government affairs, 
media relations, real estate, business and finance.

Mr. Weber was Deputy Director of Legislative Affairs at the U.S. Environmental Protection 
Agency and the Federal Trade Commission in the early 1980s. From 1983-86, he served in the 
White House as President Ronald Reagan’s Deputy Director of Media Relations.

As a private consultant, Mr. Weber has worked with Charles Schwab & Company, Allstate 
Insurance, State Farm, the Independent Insurance Agents of America, the National Association of 
Broadcasters, Guidant Corporation, the Grocery Manufacturers of America and many others. He 
was executive director of the Natural Disaster Coalition and the Home Insurance Federation of 
America from 1993 thru 2000. Mr. Weber coordinated all grass roots initiatives for the coalition of 
broadcasters including CBS, NBC, ABC and FOX, which resulted in the enactment of the United 
States Cable Television Protection Act of 1992. The legislation requires cable operators to pay 
for the retransmission of broadcast programming to their subscribers. It is estimated that fees to 
broadcasters generated from the legislation exceed $16 billion annually.

Mr. Weber acquired an independent home improvement company, Wheaton Door & Window, in 
2005 and merged it with another business he established in 2014, Deck Wizard. Since inception, 
the two firms have generated more than $120 million in sales.

He resides in Sterling, Virginia with his wife and two daughters.

Don Denton

Don Denton serves as President of the Tennessee Cancer Patient Coalition, a 
503(c)(4) corporation dedicated to helping cancer patients and their caregivers. In 
late 2010 Don received a cancer diagnosis and chose proton therapy as the best 
treatment; however, his insurance company denied coverage. He successfully 
appealed through the threat of litigation and the assistance of a proton center. This 

personal experience in fighting both cancer and his insurance company 
provided the spark for wanting to help other patients facing the same 
dilemma. It led to writing and publishing a book about his experience. When 

Provision Healthcare of Knoxville, Tennessee, subsequently announced the construction of a 
proton therapy center, this development further spurred his interest, and in 2015 Don founded the 
Tennessee Cancer Patient Coalition. For five years it has worked tirelessly in attempting to gain 
proton therapy insurance coverage in the state through legislation. Don is also a Provision CARES 
Foundation board member. In his corporate life he served as Vice President of Engineering for a 
consumer products company and President/CEO of an Italian gas combustion company. He and his 
wife, Sulynne, live in Townsend, Tennessee.

 CONTACT INFORMATION:
  Don Denton, President, Tennessee Cancer Patient Coalition, Inc.
  104 Sunshine Way, Townsend, TN 37882
  kinzelsprings@comcast.net (personal email address)
   865-437-9545

Biographies
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Bob Marckini

Bob Marckini founded and leads the Brotherhood of the Balloon, a 10,000-member 
international prostate cancer support group which consists of men from all over the 
world who chose proton therapy for their prostate cancer.

He is author of You Can Beat Prostate Cancer, which has become a top 
selling book on the subject of prostate cancer detection and treatment.

Bob is a Chemical Engineer with a Masters in Business Administration, and 
is a Registered Professional Engineer.

He is a former Senior Vice President for a Fortune 500 company and 
consultant in Total Quality Management.

Deb Hickey

Deborah Hickey is director of operations for international prostate cancer support 
group, the Brotherhood of the Balloon (BOB), an organization consisting of more 
than 10,000 members who received or are in the process of receiving proton therapy. 
Members are from all 50 states and 39 different countries; and they represent 27 
operating proton centers in the U.S. as well as four in Europe and Asia.

Ms. Hickey worked previously for the pioneer search engine marketing 
firm, iProspect. Over the course of 12 years, as director of marketing at their 
headquarters in Boston, MA, she helped build the company into one of the 
most successful, global digital marketing agencies in the world.
Prior to iProspect, Ms. Hickey worked with Simon and Schuster publishing 

company as a marketer and graphic designer in their educational division. She has a degree in 
psychology from Simmons College in Boston, and in graphic design from Clark University.

Ms. Hickey is a member of the National Association for Proton Therapy and a patient stakeholder 
representative on the landmark COMPPARE trial project team. She resides in Medfield, 
Massachusetts with her husband and 8-year-old daughter.

Maryellen Shaw

For sixteen years, Maryellen trained families and caregivers as a Respiratory 
Care Practitioner for Loma Linda University Medical Center before transitioning 
primarily into nursing. With a combined knowledge and dual license, Maryellen 
moved into corporate managed care handling medically complex cases based 
in homes, hospitals, and Skilled Nursing Facilities for the largest managed care 

corporation in the US.

Maryellen’s unique skill set led her to the emerging field of Proton Radiation 
Medicine. There she specialized in head, neck, and prostate cancer patients, 
liaising with insurance companies, physicians, and ancillary services to 

ensure smooth and exemplary patient care.

Biographies
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Most recently, Maryellen served as a Preventive Medicine and Staff Educator for Kaiser Permanente, 
working closely with its Ambulatory Primary Care and Speciality Clinics to ensure the utmost in 
quality care within each specified scope of practice.

Maryellen holds degrees in Organizational and Management Leadership as well as Nursing, 
Respiratory Care, and Business Administration. She is certified by the American Heart Association 
to teach BLS (Basic Life Support), PALS (Pediatric Advanced Life Support) and ACLS (Adult 
Cardiac Life Support), and holds certifications in both Case Management (CCM) and Legal Nurse 
Consulting (CLNC™).

Maryellen is described by friends and colleagues as compassionate, professional, reliable, focused, 
trustworthy, and driven. She has spent her entire career building and creating a solid knowledge 
base founded on evidenced based practice.

ATTORNEYS
Lisa Kantor

Lisa Kantor is a founding partner of Kantor & Kantor LLP. 
Lisa has focused her law practice on representing individuals 
whose health benefits have been denied for treatment of 

physical or mental illnesses. Since 2007, Lisa has been a nationwide advocate for 
patients suffering eating disorders and litigating denials of medically necessary 
treatment for eating disorders. Through Lisa’s dedication to her clients, Kantor & 

Kantor has become the only law firm in the country with a distinct health law practice staffed with 
attorneys experienced in the specific needs of clients who have been denied benefits for eating 
disorder treatment.

Lisa’s work includes federal lawsuits and administrative appeals to health plans that refuse coverage 
or discontinue benefits for treatment thereby forcing patients to be prematurely discharged. She 
handles multiple class actions regarding the systematic denials of mental health claims by insurance 
companies.

Lisa is an experienced appellate attorney and regularly argues appeals to the circuit court of appeals. 
In 2007, Lisa achieved the first published decision in California in which the court applied the 
state’s mental health parity law to beneficiaries who sought treatment outside California. In 2012, 
Lisa obtained the first federal appellate court ruling that health plans in California must pay for all 
medically necessary treatment for severe mental illnesses, including residential treatment. In 2014, 
Lisa obtained a parallel state court appellate court ruling, extending coverage for all medically 
necessary treatment for severe mental illnesses to all residents of California.

Lisa’s advocacy extends to the legislature where she challenges inappropriate guidelines used to 
deny treatment and advocates for laws ensuring that health plans provide benefits for the medically 
necessary treatment of all individuals suffering from severe mental illnesses.

Tim Rozelle

Tim Rozelle is an associate attorney at Kantor & Kantor, 
LLP. He spent time during and after law school at the 
California Department of Insurance (CDI) assisting in CDI’s 

promulgation of emergency (adopted by the California Office of Administrative 

Biographies
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Law on March 11, 2013) and permanent autism insurance regulations (adopted by OAL on March 
17, 2014) aimed at eliminating delays and denials of coverage for autism treatment, especially 
systematic denials of Applied Behavior Analysis (ABA) therapy. Cal. Code Regs., tit. 10, §§ 
2562.1-2562.4. Additionally, he worked as a legal extern at the California Medical Association in 
Sacramento.

Tim’s practice is focused primarily on helping employees obtain wrongfully denied surgical, 
medical and prescription drug insurance benefits under the Employee Retirement Income Security 
Act, but also works with people denied benefits under individual policies.

Tim is currently focused on working with patients and former patients who have been wrongfully 
denied insurance benefits or claims for life saving or quality-of-life improving treatments by their 
respective health insurance carriers on grounds that the treatments or services are experimental, 
investigational or unproven. This work includes challenging systematic denials of treatments such 
as proton therapy for cancer, which denials rely on the insurers’ use of outdated and improperly 
restrictive internal clinical guidelines. Tim is seeking to enact change in the courtroom, via class 
and/or individual lawsuits, and legislatively to greatly expand access to life-saving treatments such 
as proton therapy cancer treatment.

Rich Collins

Rich Collins is known for being an aggressive advocate and 
formidable trial opponent who is attentive to his clients’ 
needs, approaching each case with a results-oriented 
litigation plan of uncompromising quality. Named to the list 
of Super Lawyers since 2015, Rich has been lead counsel 

in over 25 jury and court trials in federal and state courts throughout California 
and elsewhere. He is a litigator with extensive experience in the areas of insurance recovery, 
coverage and bad faith, health care law, business disputes, employment, real estate, environmental 
and toxic tort claims, product liability, and serious personal injury and wrongful death claims.As 
a trial attorney with vast experience in the field of insurance law, Rich has recovered millions of 
dollars for his policyholder clients through verdicts and settlements. Having previously served 
as a claims representative for a national insurer and having represented insurance companies for 
the first 10 years of his career, Rich understands the intricacies of insurance cases from both sides 
of the aisle. With this rare perspective, Rich has excellent working knowledge of how claims are 
made, handled and resolved, providing his policyholder clients - both businesses and consumers 
alike - with a wealth of expertise.Whether you are a policyholder in need of medically necessary 
treatment that has been denied or a health care provider who has been denied payment for such 
medically necessary services, Rich has the necessary skills, tenacity, and dedication to succeed on 
behalf of his clients. He represents a wide variety of health care providers and other professionals 
in matters involving insurance recovery, business litigation, and administrative and regulatory 
matters. Rich also advises health care professionals and organizations on operations, regulatory 
compliance, and transactions specific to the health care industry. Rich has also been featured in the 
press for his handling of litigation involving prescription drug overdose deaths.

Damon Eisenbrey

Damon D. Eisenbrey is a Senior Attorney at Callahan & Blaine. 
Mr. Eisenbrey has extensive experience in complex business, 
trust, and real estate matters, including business association 
and corporate governance disputes, owner, officer, director, 

Biographies
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Biographies
shareholder, fiduciary and alter-ego liability, fraudulent conveyances, improper distributions, unfair 
business competition and practices, false advertising, trade secret misappropriation, trademark 
infringement, securities fraud, trustee and beneficiary disputes, and class actions. Mr. Eisenbrey 
also has significant experience in employment matters, including harassment, discrimination and 
wrongful termination claims, wage and hour litigation, and third-party tort claims committed by 
vendors, agents, and employees. Mr. Eisenbrey defends and prosecutes actions in federal and state 
courts and has significant arbitration and appellate experience.

As the son of a U.S. Marine Corps Officer/Pilot, Mr. Eisenbrey was raised in Japan, the Philippines, 
Hawaii, and California. Mr. Eisenbrey served four years in the U.S. Merchant Marines, where he 
received an Expeditionary Medal for his participation in Desert Shield/Storm and logged enough 
nautical miles working on oil tankers and cargo ships to travel around the world twice while 
visiting ports in Africa, Europe, the Middle East, North America, and South America.

Mr. Eisenbrey received his Bachelor of Arts from the University of California, at Los Angeles 
(UCLA), where he studied the International Political Economy and Economics. While at UCLA, 
Mr. Eisenbrey was a member of the Golden Key Honor Society, the International Social Science 
Honor Society, and the National Political Science Honor Society. Mr. Eisenbrey received his Juris 
Doctor from Loyola Law School, where he was a member of the St. Thomas More Law Honor 
Society and served as judicial extern to the Honorable Ellen Carroll, United States Bankruptcy 
Court, Central District of California.

Prior to joining Callahan & Blaine, Mr. Eisenbrey was a litigation attorney at two top international 
law firms, representing a wide variety of companies ranging from start-ups to mid-market 
enterprises and Fortune 100 corporations, as well as the top accounting firms in the United States 
and leading global providers of risk management, insurance, and reinsurance brokerage.

Mala Rafik

Mala is the managing partner at Rosenfeld & Rafik, P.C., a law firm in New England 
representing clients denied access to health care as well as individuals seeking short- 
and long-term disability, life and long-term care benefits from private insurance 
carriers. Mala’s clients are typically individuals with debilitating chronic illnesses 
and disabilities for whom she has achieved several pivotal litigation victories in 
state and federal court. She has also has represented several nonprofit organizations 

whose mission is to foster or provide excellent health care for people in Massachusetts.

Mala is a past Chair of the Insurance Law Section of the American Association for Justice, a 
Vice-Chair of the Health and Disability Law Committee and a Vice-Chair of the Life Insurance 
General Committee within the Tort Trial & Insurance Practice Section of the American Bar 
Association, a Sub-Committee Co-Chair of the Employee Benefits Committee of the American 
Bar Association Labor and Employment Section, a co-chair of the Federal Bar Association’s 
Massachusetts Chapter of the Employment Law, Social Security & Disability Law Committee, 
a member of the Massachusetts Academy of Trial Lawyers Board of Governors, a Fellow of the 
American Bar Association, a member of the Health Law Section Council of the Massachusetts 
Bar Association, and a former member of the Juvenile and Child Welfare Section Council and 
General Practice, Solo, and Small Firm Section Council of the Massachusetts Bar Association, 
a former member of the Boston Bar Association Council, a former Chair and current member of 
the Legal Referral Services section of the Boston Bar Association, a former Chair of the Civil 
Rights and Civil Liberties Section of the Boston Bar Association and a current member of the 
Boston Bar Association’s Women’s Leadership & Advancement Forum Advisory Committee. She 
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is also the Chair of the Board of Directors of Health Law Advocates, a member of the Board of 
Directors of Prisoner’s Legal Services, a member of the Board of Directors of the Massachusetts 
Legal Assistance Corporation and a member of the Massachusetts IOLTA Committee. Mala has 
been both a Massachusetts Rising Star and Super Lawyer in Boston Magazine since 2007, and was 
named a 2006 Up & Coming Lawyer, a 2012 Top Women of Law honoree and a 2015 Circle of 
Excellence honoree by Massachusetts Lawyers Weekly. From 2013 to 2018, Mala has been named 
one of the top 50 women lawyers in Massachusetts by Super Lawyers. From 2014 to 2018, Mala 
was named one of the top 50 women lawyers in New England and one of the top 100 lawyers in 
Massachusetts by Super Lawyers.

Mala taught Disability Law at New England Law and is a graduate of Colby College and 
Northeastern University School of Law.

Tom Paruolo

Thomas Paruolo is a trial lawyer based in the State of Oklahoma. Since his 
graduation from Syracuse University College of Law in 1999, Mr. Paruolo has 
represented and advised individuals, corporations and insurance companies in all 
matters relating to insurance with an emphasis on coverage and the duty of good 
faith and fair dealing. Throughout his practice, Mr. Paruolo has handled large 

cases that have drawn national media attention and have taken him across 
the country. Recently, together with his law partner Justin Meek and former 
law partner Doug Terry, Mr. Paruolo tried a case against one of the largest 
health insurance companies in the United States due to its wrongful denial of 

proton beam therapy to its insured. This trial resulted in a verdict in excess of $25 Million which is 
believed to be the largest individual bad faith jury verdict in the history of the State of Oklahoma. 
Mr. Paruolo can be reached via telephone (405-705-3600) and email (tom@46legal.com).

Justin Meek

Justin Meek is a graduate of Oklahoma City University School of Law and part 
of the firm’s litigation practice. Mr. Meek’s practice has been devoted to all areas 
of insurance law, including counseling, advising, and consulting individuals and 
businesses relating to insurance coverage, benefits, and regulation in multiple states 
for all lines of insurance. For the last three and a half years, Mr. Meek’s practice 

has been substantially devoted to representing Ron Cunningham and his late 
wife, Orrana’s breach of contract and bad faith case against Aetna. After 
more than two weeks of trial, the case resulted in a jury verdict of $25.6 
Million, the largest individual bad faith verdict in the history of Oklahoma. 
The case has received national attention, and it is Mr. Meek’s hope that it will 

change the insurance industry’s approach to medical coverage and proton beam therapy.

Derrick Morton

Derrick Morton graduated from the University of Oklahoma School of Law in 
1999 and has spent the majority of his career representing plaintiffs in class action 
litigation. Mr. Morton has served as class counsel in numerous state and national 
class actions representing insureds against their insurance carriers. Along with co-
counsel, Mr. Morton has been appointed class counsel in various class action cases 

Biographies
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that generated class member benefits in excess of $4.5 Billion. Mr. Morton also served as class 
counsel and co-counsel at the trial of a case against Farmers Insurance for its failure to pay general 
contractor’s overhead and profit to its insureds under homeowners’ policies in Oklahoma. The trial 
resulted in a verdict of $130 Million. Mr. Morton can be reached via telephone (405-705-3600) and 
email (morton@46legal.com).

Stephanie Casey

Stephanie A. Casey is a partner at the Miami law firm of Colson Hicks Eidson, where 
she represents clients in commercial, class action, False Claims Act, and personal 
injury cases. Stephanie joined Colson Hicks Eidson after completing a judicial 
clerkship with United States District Judge Marcia G. Cooke. Prior to her clerkship, 
Stephanie worked for several years at a large corporate law firm in Washington DC. 
As part of her class action practice, Stephanie has represented individuals injured 
by dangerous or defective consumer products, victims of air plane crashes, and 
victims of data breaches and fraudulent corporate actions. Stephanie is licensed 
to practice in Florida, New York, as well as Washington DC, and has represented 
clients in federal trial and appellate courts throughout the country. As a native of 
Brazil, she speaks Portuguese fluently.

Biographies
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New Proton Therapy Litigation:
Complaints
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UNITED STATES DISTRICT COURT 

DISTRICT OF MASSACHUSETTS 

 
KATE WEISSMAN, 

 
Plaintiffs, 

 
v. 
 

UNITED HEALTHCARE INSURANCE 
COMPANY, UNITED HEALTHCARE 
SERVICE, LLC, AND INTERPUBLIC 
GROUP OF COMPANIES, INC. CHOICE 
PLUS PLAN,  

 
Defendants. 

 

 
CIVIL ACTION NO.
  
 
 
 
 
CLASS ACTION 
 
COMPLAINT 
 

 

INTRODUCTION 

Plaintiff Kate Weissman brings this action individually and on behalf of all others similarly 

situated (“the Class Members”) against Defendants UnitedHealthcare Insurance Company, 

UnitedHealthcare Service, LLC (collectively “UnitedHealthcare”), and Interpublic Group of 

Companies, Inc. Choice Plus Plan (“the Plan”), and hereby alleges the following on information 

and belief, except as to those allegations that pertain to Ms. Weissman, which are alleged on 

personal knowledge: 

NATURE OF THE ACTION 

1. Ms. Weissman brings this action for herself and those similarly situated to 

challenge UnitedHealthcare’s deceptive and fraudulent misrepresentations to its ERISA plan 

participants and beneficiaries that it would deliver access to covered, medically necessary 

healthcare for the treatment of cancer, and to challenge UnitedHealthcare’s deceptive and unfair 

administration of its ERISA plans, including its prior authorization and utilization review process 

Case 1:19-cv-10580-ADB   Document 1   Filed 03/26/19   Page 1 of 20
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for plan members seeking proton beam therapy, and its adjudication and administration of claims 

for proton beam therapy made under ERISA plans underwritten and administered by 

UnitedHealthcare, which skews the determination of coverage for medically necessary services 

towards denial. 

JURISDICTION AND VENUE 

2. This action is brought under 29 U.S.C. §§ 1132(a), (e), (f), and (g) of the Employee 

Retirement Income Security Act of 1974 (“ERISA”), as it involves claims for breach of fiduciary 

duty under employee benefit health plans regulated and governed under ERISA.  Jurisdiction is 

predicated under these Code sections as well as 28 U.S.C § 1331, as this action involves a federal 

question. 

3. Ms. Weissman’s claims in this action were specifically administered in this judicial 

district, and Ms. Weissman resides or may be found in this judicial district, the Eastern District of 

Massachusetts.  Thus, venue is proper in this judicial district pursuant to 29 U.S.C. § 1132(e)(2) 

(special venue rules applicable to ERISA). 

THE PARTIES 

4. Ms. Weissman is a citizen of the Commonwealth of Massachusetts and resides in 

Suffolk County.  Ms. Weissman is and was at all relevant times a participant in the Plan, a group 

health plan governed by ERISA that is provided and funded by Ms. Weissman’s employer, and 

administered by UnitedHealthcare, pursuant to which Ms. Weissman is entitled to health care 

benefits. 

5. Defendant UnitedHealthcare Insurance Company is and was at all relevant times a 

corporation duly organized and existing under the laws of the State of Connecticut, with its 

principal place of business located in Connecticut.  UnitedHealthcare Insurance Company is 

Case 1:19-cv-10580-ADB   Document 1   Filed 03/26/19   Page 2 of 20
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authorized to conduct business as a health care plan provider and insurer, and transacts, and is 

transacting, the business of providing, administering and insuring health plans to consumers in this 

judicial district. 

6. Defendant UnitedHealthcare Service, LLC is and was at all relevant times a 

corporation duly organized and existing under the laws of the State of Delaware, with its principal 

place of business located in Wilmington, Delaware.  UnitedHealthcare Service, LLC is authorized 

to conduct business as a health care plan provider and insurer, and transacts, and is transacting, 

and is in the business of providing, administering and insuring health plans to consumers in this 

judicial district. 

7. Defendant Interpublic Group of Companies, Inc. Choice Plus Plan (“the Plan”) is a 

self-funded group health plan organized and regulated under ERISA.  The Plan Administrator is 

located in New York, New York. 

8. UnitedHealthcare is an ERISA fiduciary with respect to Ms. Weissman’s plan and 

the plans of all putative class members in that UnitedHealthcare exercises discretionary authority 

or discretionary control with respect to the management of the plans; exercises discretionary 

authority or discretionary control with respect to the management or disposition of the assets of 

the plans; or has discretionary authority or discretionary responsibility in the administration of the 

plans.  29 U.S.C. § 1002(21)(A). 

9. Each of the defendants acted in concert, is responsible for and committed the course 

of conduct described herein, including but not limited to the following: 

a. UnitedHealthcare drafted and implemented medical policy no. T0132 for 

proton beam radiation therapy (“PBT”) that relies upon outdated medical evidence, ignores 

contemporary medical evidence, and relies more heavily on actuarial calculation of risk pools 
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insofar as policy no. T0132 provides that PBT is covered for insured members younger than 19 

years of age and those 65 years of age and older.   

b. UnitedHealthcare drafted and implemented policies and procedures for 

prior authorization review and the adjudication of insured members’ claims that provide for an 

inadequate review of clinical records by its medical directors prior to rendering a determination of 

coverage. 

c. UnitedHealthcare compounds its bad faith breach of fiduciary duties, and 

confounds learned health care providers, by having policy no. T0132 reviewed and applied to 

insured members’ requests for prior authorization and in the adjudication of insured members’ 

claims by medical directors who are unqualified to render determinations of coverage for PBT, 

including medical directors who are not board certified in the requisite specialty.  This particular 

breach of fiduciary duty is the result of UnitedHealthcare’s systemic, institutional abdication of its 

duty to screen, conduct background checks, review available public records through state medical 

licensing boards, and conduct meaningful interviews of qualified candidates before employing 

candidates as medical directors who are charged with making life and death decisions for members 

who are entirely reliant upon the Plan for timely access to medically necessary services.   

d. By placing policy no. T0132 in the hands of medical directors who are not 

qualified to render opinions as to the medical necessity of PBT; who lack the education, training 

and experience to appreciate factors in a given case that indicate the medical necessity for PBT; 

who are unaware of contemporary medical evidence in the requisite specialty indicating the 

medical necessity for PBT; and who follow the inadequate policies and procedures for clinical 

review, UnitedHealthcare categorically denies all prior authorization requests and claims for PBT 

for all types of cancers on policy no. T0132’s “not indicated” list, including gynecologic cancers. 
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THE PLAN 

10. Ms. Weissman is and was at all relevant times covered by the Plan.  The relevant 

terms of the Plan are as follows: 

SECTION 3 - HOW THE PLAN WORKS  
Accessing Benefits  
As a participant in this Plan, you have the freedom to choose the 
Physician or health care professional you prefer each time you need 
to receive Covered Health Services. …  
You can choose to receive Network Benefits or non-Network 
Benefits.  
Network Benefits apply to Covered Health Services that are 
provided by a Network Physician or other Network provider.  

… 
Non-Network Benefits apply to Covered Health Services that are 
provided by a non- Network Physician or other non-Network 
provider, or Covered Health Services that are provided at a non-
Network facility.  

… 
Eligible Expenses  
The Plan Administrator has delegated to UnitedHealthcare the 
discretion and authority to decide whether a treatment or supply is a 
Covered Health Service and how the Eligible Expenses will be 
determined and otherwise covered under the Plan.  

… 
SECTION 8 - EXCLUSIONS AND LIMITATIONS: WHAT 
THE MEDICAL PLAN WILL NOT COVER  
The Plan does not pay Benefits for the following services, 
treatments or supplies even if they are recommended or prescribed 
by a provider or are the only available treatment for your condition. 

… 
Experimental or Investigational or Unproven Services  
1. Experimental or Investigational Services and Unproven Services, 
unless the Plan has agreed to cover them as defined in Section 14, 
Glossary.  

… 
Your Relationship with UnitedHealthcare and Interpublic  
In order to make choices about your health care coverage and 
treatment, Interpublic believes that it is important for you to 
understand how UnitedHealthcare interacts with the Plan Sponsor’s 
benefit Plan and how it may affect you. UnitedHealthcare helps 
administer the Plan Sponsor’s benefit plan in which you are 
enrolled. … 
SECTION 14 – GLOSSARY 
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… 
Claims Administrator - UnitedHealthcare (also known as 
UnitedHealthcare Service LLC.) and its affiliates, who provide 
certain claim administration services for the Plan. 

… 
Covered Health Services - those health services, including services 
or supplies, which the Claims Administrator determines to be:  
 Provided for the purpose of preventing, diagnosing or 

treating Sickness, Injury, Mental Illness, Substance-Related 
and Addictive Disorders Services, or their symptoms.  

 Included in Section 5, Plan Highlights and Section 6, 
Additional Coverage Details.  

 Provided to a Covered Person who meets the Plan’s 
eligibility requirements, as described under Eligibility in 
Section 2, Introduction.  

 Not identified in Section 8, Exclusions.  
The Claims Administrator maintains clinical protocols that 
describe the scientific evidence, prevailing medical standards and 
clinical guidelines supporting its determinations regarding specific 
services.  

… 
Experimental or Investigational Services - medical, surgical, 
diagnostic, psychiatric, mental health, substance-related and 
addictive disorders or other health care services, technologies, 
supplies, treatments, procedures, drug therapies, medications or 
devices that, at the time the Claims Administrator and the Plan 
Administrator make a determination regarding coverage in a 
particular case, are determined to be any of the following:  
 Not approved by the U.S. Food and Drug Administration 

(FDA) to be lawfully marketed for the proposed use and not 
identified in the American Hospital Formulary Service or the 
United States Pharmacopoeia Dispensing Information as 
appropriate for the proposed use.  

 Subject to review and approval by any institutional review 
board for the proposed use. (Devices which are FDA 
approved under the Humanitarian Use Device exemption are 
not considered to be Experimental or Investigational.)  

 The subject of an ongoing Clinical Trial that meets the 
definition of a Phase I, II or III Clinical Trial set forth in the 
FDA regulations, regardless of whether the trial is actually 
subject to FDA oversight.  

Exceptions:  
 Clinical Trials for which Benefits are available as described 

under Clinical Trials in Section 6, Additional Coverage 
Details.  

 If you are not a participant in a qualifying Clinical Trial as 
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described under Section 6, Additional Coverage Details, and 
have a Sickness or condition that is likely to cause death 
within one year of the request for treatment, the Claims 
Administrator and the Plan Administrator may, at their 
discretion, consider an otherwise Experimental or 
Investigational Service to be a Covered Health Service for 
that Sickness or condition. Prior to such consideration, the 
Claims Administrator and the Plan Administrator must 
determine that, although unproven, the service has 
significant potential as an effective treatment for that 
Sickness or condition.  

… 
Unproven Services - health services, including medications that are 
determined not to be effective for treatment of the medical condition 
and/or not to have a beneficial effect on health outcomes due to 
insufficient and inadequate clinical evidence from well-conducted 
randomized controlled trials or cohort studies in the prevailing 
published peer-reviewed medical literature. 
 Well-conducted randomized controlled trials are two or 

more treatments compared to each other, with the patient not 
being allowed to choose which treatment is received. 

 Well-conducted cohort studies from more than one 
institution are studies in which patients who receive study 
treatment are compared to a group of patients who receive 
standard therapy. The comparison group must be nearly 
identical to the study treatment group. 

UnitedHealthcare has a process by which it compiles and reviews 
clinical evidence with respect to certain health services. From time 
to time, UnitedHealthcare issues medical and drug policies that 
describe the clinical evidence available with respect to specific 
health care services. These medical and drug policies are subject to 
change without prior notice. … 
 If you have a life threatening Sickness or condition (one that 

is likely to cause death within one year of the request for 
treatment), UnitedHealthcare and the Plan Administrator 
may, at their discretion, consider an otherwise Unproven 
Service to be a Covered Health Service for that Sickness or 
condition. Prior to such a consideration, UnitedHealthcare 
and the Plan Administrator must first establish that there is 
sufficient evidence to conclude that, albeit unproven, the 
service has significant potential as an effective treatment for 
that Sickness or condition. 

The decision about whether such a service can be deemed a Covered 
Health Service is solely at UnitedHealthcare’s and the Plan 
Administrator’s discretion. 
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… 
SECTION 15 – ERISA 
Claims Administrator  
UnitedHealthcare is the Plan’s Claims Administrator. The Claims 
Administrator is authorized and responsible for receiving and 
reviewing claims for benefits under the Plan; determining what 
amount, if any, is due and payable; making appropriate 
disbursements to persons entitled to benefits under the Plan; and 
reviewing and determining denied claims and appeals.  

 
PROTON BEAM RADIATION THERAPY 

12. Contrary to UnitedHealthcare’s systematic denial of PBT as “experimental or 

investigational or unproven,” PBT is an established form of treatment that is widely accepted by 

physicians, government agencies and many insurers and other payers, including Medicare and 

Medicaid (which by statute do not cover investigational or experimental services).   

13. The invention of PBT is credited to Physicist Robert Wilson, who first described it 

theoretically in 1946.  By the 1950’s, some health care facilities were using PBT to treat certain 

types of cancers.  The FDA approved PBT in 1988 for the treatment of cancer.   

14. PBT is one of the most advanced types of radiation treatment that targets the 

cancerous site in the patient’s body and uses proton beams to eradicate the cancer cells.  PBT uses 

a beam of accelerated subatomic particles to destroy cancerous tissue.  The protein beam damages 

the DNA in cancer cells in a way that causes the cell to cease functioning.  The cancer cell then 

begins to break itself down through a process known as apoptosis or programmed cell death.   

15. A significant benefit of PBT is that it is extremely precise.  Unlike traditional 

radiation therapy, such as intensity-modulated radiation therapy (“IMRT”), the beam used in PBT 

can be adjusted and shaped to match the size and shape of the cancerous tissue to be destroyed, 

while not killing healthy tissue beyond a pre-determined scope and depth.   

16. Given the choice between PBT or IMRT, UnitedHealthcare systematically 
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determines IMRT is more appropriate than PBT for those cancers on policy no. T0132’s “not 

indicated” list.  Not surprisingly, IMRT is about half the cost of PBT.   

17. UnitedHealthcare’s breaches of its fiduciary duties unfairly forces its insureds, like 

Ms. Weissman, to choose between receiving traditional therapy, like IMRT, which 

UnitedHealthcare will cover, but will also increase the risk of comorbidities, or paying out-of-

pocket, $95,000.00 in Ms. Weissman’s case, and receive the PBT recommended by board certified 

oncologists that will spare healthy tissue and organs.  Ms. Weissman knows that there are those 

less fortunate than she who cannot afford to have such a choice, and for this reason she brings this 

action on behalf of the Class Members as well. 

KATE WEISSMAN 

18. Ms. Weissman was born on July 6, 1985, the younger of two daughters to Bob and 

Cindy Weissman.  She attended Dickinson College in Carlisle, Pennsylvania, where she played 

women’s lacrosse and met Matt Eonta, a pitcher on the baseball team, with whom she graduated 

in 2007 and married on June 22, 2013.   

19. In October 2015, at the age of 30, Ms. Weissman was diagnosed with Stage IIB 

squamous cell carcinoma of the cervix.  She underwent traditional treatment including chemo 

radiation of weekly cisplatin, pelvic radiation, and tandem and ovoid brachytherapy that she 

completed in December, 2015, with complete clinical response.   

20. Unfortunately, a PET/CT Scan, obtained on March 8, 2016, revealed two small 

lymph nodes at the edge of the prior treatment field in the para-aortic region, which biopsy 

confirmed was squamous cell carcinoma.  Ms. Weissman underwent laparoscopic resection of the 

two lymph nodes on April 6, 2016.   

21. Ms. Weissman was referred to Andrea L. Russo, M.D., Assistant Professor, 
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Harvard Medical School, Department of Radiation Oncology, Massachusetts General Hospital 

(“MGH”) for consideration of PBT.  Dr. Russo, along with Ms. Weissman’s multi-disciplinary 

care team at Dana-Farber Cancer Institute (“DFCI”), determined that adjuvant radiotherapy with 

weekly cisplatin to the para-aortic lymph nodes, matched inferiorly to the top of her prior pelvic 

radiation field, would be in Ms. Weissman’s best interest.  Ms. Weissman’s doctors concluded that 

PBT, for at least a portion of the treatment course, was essential for the following reasons: 

a. The para-aortic lymph nodes lied directly between both kidneys and 

posterior to the small bowel; 

b. An IMRT plan but could not meet the bowel metrics and, therefore, Ms. 

Weissman was at significant risk of bowel toxicity with IMRT therapy;  

c. The bowel metrics could be substantially reduced using PBT;  

d. An IMRT plan but could not meet the bone marrow metrics, which was 

extremely important since Ms. Weissman had received prior cisplatin and would receive additional 

cisplatin as a radio-sensitizing agent during treatment; 

e. Published data has shown that PBT can significantly reduce the dose to bone 

marrow, bladder, and small bowel compared to IMRT in patients with gynecologic cancer; and 

f. A study looking at IMRT to treat para-aortic recurrences concluded there 

was still a 19% risk of late GI toxicity, which would be significantly reduced with PBT since the 

entire bowel anterior to the treatment field would be spared.   

22. Pursuant to the terms and conditions of the Plan, Ms. Weissman’s health care 

providers contacted UnitedHealthcare and requested prior authorization for Ms. Weissman’s 

treatment plan, including PBT.   

23. In a letter dated April 6, 2016, UnitedHealthcare denied coverage for Ms. 
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Weissman’s PBT.  

24. UnitedHealthcare’s denial was based upon policy no. T0132, effective date 

December 1, 2015, and its determination that the PBT is an “unproven procedure.”  Quite clearly 

from the letter, UnitedHealthcare’s medical director simply looked at Ms. Weissman’s diagnosis 

of cervical cancer and then looked at the “not indicated” listed in policy no. T0132, and concluded: 

“You have cervix cancer.  We looked at your health plan medical criteria for radiation therapy.  

This treatment does not meet criteria for coverage.  It has not been proven that this treatment is 

more effective than standard radiation for your medical condition.” 

25. A copy of the denial letter was mailed to Ms. Weissman and to Dr. Russo at MGH.  

Ms. Weissman and Dr. Russo appealed UnitedHealthcare’s denial pursuant to the terms of the 

Plan. 

26. In a letter dated April 12, 2016, UnitedHealthcare expressed its decision to uphold 

its denial of coverage following review of the appeal by a UnitedHealthcare medical director, 

board certified in medical oncology, who determined that based on policy no. T0132, “the 

requested service has not been shown to be safe and effective for [Ms. Weissman’s] condition.”  

Coverage was denied pursuant to the “experimental or investigational or unproven” exclusion.  

However, UnitedHealthcare stated that it was sending Ms. Weissman’s case to an outside specialist 

in radiation oncology in order to get an expert opinion.  UnitedHealthcare was certain to remind 

Ms. Weissman in its letter that she would be “responsible for all costs related to [the PBT]” pending 

the review. 

27. In a letter dated April 13, 2016, UnitedHealthcare sent a “corrected” decision on 

the appeal and stated: “We are pleased to inform you that we will process the claim(s) relevant to 

this service(s) accordingly.”  But on page two of the letter, UnitedHealthcare clarified that it would 
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only process the claim for IMRT; that it was not reversing its denial of PBT.  In the letter, 

UnitedHealthcare stated that it had requested “a Board-certified independent doctor” who 

“specializes in radiation oncology” to review Ms. Weissman’s case and determined that “there is 

not enough evidence . . . to show [PBT] is effective for [her] condition.”  UnitedHealthcare 

determined that PBT was “considered unproven under the terms of [the Plan].”   

28. Ms. Weissman and her health care providers were determined and again appealed 

UnitedHealthcare’s denial. 

29. In a letter dated April 22, 2016, UnitedHealthcare expressed its decision to uphold 

the denial and explained that the second appeal was reviewed by a medical director, specializing 

in obstetrics and gynecology, who concluded: “You have cervical cancer. … We have reviewed 

your health plan benefits regarding the use of [PBT].  Based on the review, there is not enough 

medical evidence to show [PBT] is effective for your condition.” 

30. Ms. Weissman was in a fight for her life, and neither she nor her health care 

providers were willing to surrender to UnitedHealthcare’s unreasonable denial of coverage.  In a 

letter dated April 27, 2016, Dr. Russo expressed her opinions as to the medical necessity for PBT 

in Ms. Weissman’s case.  She explained that Ms. Weissman’s case had been presented to the PBT 

rounds at MGH, which functions as a board to allocate treatment slots for patients, given the 

demand for PBT that greatly exceeds the available supply.  Patients are selected for treatment 

based on the curative potential of the therapy and benefits of that therapy over other options.  The 

MGH PBT rounds authorized PBT for Ms. Weissman at the next available treatment slot.   

31. Dr. Russo pleaded with UnitedHealthcare, explaining that Ms. Weissman was “a 

30 year old woman with a curable tumor and a long life ahead of her.  Proton therapy is not 

considered to be experimental, investigational or unproven, given there is published data showing 
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significant dose reductions to nearby organs at risk.  There is no reason to put [Ms. Weissman] at 

additional risk of toxicity when we have a less toxic modality available.”  Dr. Russo was joined as 

a signatory on the April 27, 2016, letter by five other board-certified gynecological oncologists or 

radiation oncologists from MGH and DFCI.  Five of the physicians are professors at Harvard 

Medical School, and the other was once named among America’s Top Doctors by Newsweek 

magazine.   

32. UnitedHealthcare referred the appeal for a purported external independent review, 

which was handled by AllMed Health Care Management.  In an unsigned letter dated May 5, 2016, 

AllMed expressed the independent reviewer’s opinion that PBT in Ms. Weissman’s case was 

excluded under the Plan as experimental or investigational because “there is not enough strong 

clinical evidence to suggest [PBT] would change the outcome in this case.”  The identity of the 

independent reviewer was not revealed. 

33. UnitedHealthcare refused to budge despite pleas on Ms. Weissman’s behalf by 

United States Senators Elizabeth Warren and Edward Markey, and Congressman Michael 

Capuano.   

34. UnitedHealthcare chose to rely on policy no. T0132 and the opinions of its medical 

directors, despite their lack of requisite qualifications and expertise in medical and radiation 

gynecology oncology, instead of the opinions of Ms. Weissman’s esteemed and properly board-

certified health care providers. 

35. Ms. Weissman was forced to incur a $95,000.00 expense for PBT treatment, 

without any assistance from UnitedHealthcare. 

36. After 55 rounds of radiation, 17 rounds of chemotherapy, a surgical procedure to 

remove her para-aortic lymph nodes, and the PBT UnitedHealthcare refused to cover, Ms. 
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Weissman has been cancer free for two years, a critical mile post in her recovery since the risk of 

recurrence drops considerably after two years.  

37. The PBT was a tremendous success and Ms. Weissman, at 33 years old, did not 

suffer any of the devastating damage to healthy tissue and organs she would have sustained if 

forced to proceed with the IMRT, the only radiation treatment UnitedHealthcare would cover. 

38. Ms. Weissman, successful in her fight for life, now pursues this fight for change, 

individually and on behalf of the Class Members, particularly those less fortunate and unable to 

bear the economic expense of PBT treatment, so that UnitedHealthcare’s insured members 

suffering with cancer will not have to suffer the extreme and outrageous anxiety and distress of 

wrongful coverage denials by UnitedHealthcare, in addition to the crippling cost of care, at a time 

when they should be focused on their recovery, not fighting with UnitedHealthcare. 

CLASS ACTION ALLEGATIONS 

39. Ms. Weissman brings this action individually and all others similarly situated as a 

Class Action pursuant to Federal Rules of Civil Procedure Rule 23. 

40. Pursuant to Rule 23(b)(1) and (b)(2), Plaintiff seeks certification of a class defined 

as follows:  

All persons covered under ERISA-governed plans, administered or insured by 

UnitedHealthcare, whose requests for PBT were denied at any time within the applicable 

statute of limitations, or whose requests for PBT will be denied in the future, based upon a 

determination by UnitedHealthcare that PBT is not medically necessary or is experimental, 

investigational or unproven. 

41. Ms. Weissman and the Class Members reserve the right under Federal Rules of 

Civil Procedure Rule 23(c)(l)(C) to amend or modify the class to include greater specificity, by 
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further division into subclasses, or by limitation to particular issues. 

42. This action has been brought and may be properly maintained as a Class Action 

under the provisions of Federal Rules of Civil Procedure Rule 23 because there is a well-defined 

community of interest in the litigation and the proposed class is easily ascertainable.  

Numerosity 

43. The potential members of the proposed class as defined are so numerous that 

joinder of all the members of the proposed class is impracticable. 

44. While the precise number of proposed class members has not been determined at 

this time, Ms. Weissman is informed and believes that there are a substantial number of individuals 

covered under plans insured or administered by UnitedHealthcare who have been similarly 

affected. 

Commonality 

45. Common questions of law and fact exist as to all members of the proposed class. 

Typicality 

46. Ms. Weissman’s claims are typical of the claims of the proposed class.  Ms. 

Weissman and all members of the class are similarly affected by UnitedHealthcare’s wrongful 

conduct. 

Adequacy of Representation 

47. Ms. Weissman will fairly and adequately represent and protect the interests of the 

members of the proposed class.  Counsel who represent Ms. Weissman are competent and 

experienced in litigating large and complex class actions. 

Superiority of Class Action 

48. A class action is superior to all other available means for the fair and efficient 
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adjudication of this controversy.  Individual joinder of all members of the proposed class is not 

practicable, and common questions of law and fact exist as to all class members. 

49. Class action treatment will allow those similarly situated persons to litigate their 

claims in the manner that is most efficient and economical for the parties and the judicial system.  

Ms. Weissman is unaware of any difficulties that are likely to be encountered in the management 

of this action that would preclude its maintenance as a class action. 

Rule 23(b) Requirements 

50. Inconsistent or varying adjudications with respect to individual members of the 

class would establish incompatible standards of conduct for UnitedHealthcare. 

51. Adjudications with respect to individual class members would be dispositive of the 

interests of the other members not parties to the individual adjudications or would substantially 

impair or impede their ability to protect their interests. 

52. UnitedHealthcare has acted or refused to act on grounds generally applicable to the 

class, thereby making appropriate final injunctive relief or corresponding declaratory relief with 

respect to the class as a whole.  

FIRST CLAIM FOR RELIEF 
For Declaratory Relief, Injunctive 

and Other Equitable Relief, and Attorneys’ Fees 
(29 U.S.C. §§ 1132(a)(3), (g)) 

 
53. Ms. Weissman and the Class Members incorporate by reference the foregoing 

paragraphs as though fully set forth herein. 

54. As set forth herein, Ms. Weissman and the Class Members are participants in or 

beneficiaries of health benefit plans administered and/or underwritten by UnitedHealthcare and 

governed by ERISA. 

55. UnitedHealthcare acts as an ERISA fiduciary with respect to the administration and 
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claims decisions of the group health benefit plan it issues to employers, such as the Plan and the 

Class Plans, within the meaning of 29 U.S.C. § 1109(a) and 1002(21)(A).  With respect to these 

plans, UnitedHealthcare exercises discretionary authority or control respecting management of the 

plans, and exercises authority or control respecting management or disposition of the plans’ assets. 

UnitedHealthcare has the authority, and actually exercises the authority, to fund plans or 

administer self-funded plans (like the Plan), make decisions on claims for benefits and appeals 

thereof, and to write checks for benefits. 

56. As an ERISA fiduciary, UnitedHealthcare must act with the utmost prudence and 

loyalty in communicating to plan participants and beneficiaries and in administering their claims 

under the plan, and must otherwise comply with the requirements of ERISA, and with terms and 

conditions of its ERISA plans themselves, in making benefit determinations and processing claims 

on behalf of plan participants and beneficiaries. 

57. UnitedHealthcare repeatedly violated these obligations and duties to Ms. Weissman 

and the Class Members during the class period in part by the following conduct: 

a. Drafting and implementing medical policy no. T0132 for PBT that relies 

upon outdated medical evidence, ignores contemporary medical evidence, and relies more heavily 

on actuarial calculation of risk pools;  

b. Drafting and implementing policies and procedures for prior authorization 

review and the adjudication of insured members’ claims that provide for an inadequate review of 

clinical records by its medical directors prior to rendering a determination of coverage; 

c. Having policy no. T0132 reviewed and applied to insured members’ 

requests for prior authorization and in the adjudication of insured members’ claims by medical 

directors who are unqualified to render determinations of coverage for PBT, including medical 
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directors who are not board certified in the requisite specialty.   

58. UnitedHealthcare has categorically and improperly denied Ms. Weissman and the 

Class Members’ requests for PBT, as alleged above. 

59. In acting and failing to act as described above, UnitedHealthcare has breached its 

fiduciary duties. 

60. Pursuant to 29 U.S.C. § 1132(a)(3), Plaintiff and the Class seek equitable and 

remedial relief as follows: 

a. An injunction compelling UnitedHealthcare to:  

i. Retract its categorical denials for PBT; 

ii. Provide notice of said determination in the form and manner 

required by ERISA to all Class Members who have had prior authorization requests or claims for 

PBT denied; and  

iii. Re-evaluate all prior authorization requests or claims for PBT by 

Ms. Weissman and the Class Members under an ERISA-compliant procedure and, where 

warranted, reimburse Ms. Weissman and the Class Members for amounts incurred for PBT as a 

result of coverage denials in violation of ERISA; 

b. An accounting of any profits made by UnitedHealthcare from the monies 

representing the improperly denied claims and disgorgement of any profits UnitedHealthcare may 

have realized by virtue of its violations of ERISA and other fiduciary breaches; 

c. Such other equitable and remedial relief as the Court may deem appropriate; 

and 

d. Attorneys’ fees and costs in an amount to be proven, which Ms. Weissman 

and the Class Members are entitled to have paid by UnitedHealthcare pursuant to 29 U.S.C. § 
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1132(g)(1). 

REQUEST FOR RELIEF 

WHEREFORE, Ms. Weissman individually and on behalf of the Class Members requests 

relief as follows: 

61. An Order certifying the proposed Class, appointing Ms. Weissman to represent the 

proposed Class, and designating Ms. Weissman’s counsel as Class Counsel; 

62. An Order declaring that UnitedHealthcare’s practices described herein violate 

ERISA and its ERISA-based fiduciary duties; 

63. Injunctive relief as described and requested above; 

64. An accounting of any profits made by UnitedHealthcare from the monies 

representing the improperly denied claims and an Order requiring UnitedHealthcare to disgorge 

any profits it made by virtue of its misconduct, as described herein; 

65. An Order awarding disbursements and expenses for this action, including 

reasonable attorneys’ fees and costs, in amounts to be determined by the Court, pursuant to 29 

U.S.C. §1132(g); 

66. Payment of pre-judgment and post-judgment interest as allowed under ERISA; and 

67. For such other and further relief as this Court may deem just and proper. 
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Dated:  March 26, 2019  ROSENFELD & RAFIK, P.C. 
 
 
By:  /s/ Mala M. Rafik 

  Mala M. Rafik 
  Attorneys for Plaintiff KATE WEISSMAN 

 
ROSENFELD & RAFIK, P.C.  
Mala M. Rafik 
mmr@rosenfeld.com 
184 High Street, Suite 503 
Boston, MA  02110 
Telephone: (617) 723-7470 
Facsimile: (617) 227-2843 
 
CALLAHAN & BLAINE, APLC 
Richard T. Collins (Bar No. 166577)  
Pro Hac Vice Pending 

       rcollins@callahan-law.com 
Damon D. Eisenbrey (Bar No. 215927)  
Pro Hac Vice Pending 

        deisenbrey@callahan-law.com 
3 Hutton Centre Drive, Ninth Floor 
Santa Ana, California 92707 
Telephone: (714) 241-4444 
Facsimile: (714) 241-4445 

 
KANTOR & KANTOR, LLP 
Lisa S. Kantor (Bar No. 110678)   
Pro Hac Vice Pending 
lkantor@kantorlaw.net 
19839 Nordhoff Street 
Northridge, CA 91324 
Telephone: (818) 886-2525 
Facsimile: (818) 350-6272 
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UNITED STATES DISTRICT COURT 
SOUTHERN DISTRICT OF FLORIDA 

 
CASE NO: 19-21258-CIV-SCOLA 

 
Richard Cole, on behalf of himself and all 
others similarly situated, 

Plaintiff, 
vs. 
 
United Healthcare Insurance Company,      

Defendant. 
                                                          / 
 

Order of Recusal 
 The undersigned judge, to whom this cause was assigned, recuses 
himself and refers this cause to the Clerk of Court for reassignment pursuant 
to 28 U.S.C. § 455 and Local Rule 3.6 for the following reasons: 
 In early 2017, the Court was diagnosed with prostate cancer. In 
determining the best course of treatment, the Court consulted with top medical 
experts throughout the country. All the experts opined that if I opted for 
radiation treatment, proton radiation was by far the wiser course of action. 
Although the Court opted for surgery, rather than radiation, those opinions 
still resonant. 
 Further, a very close friend of the Court was diagnosed with cancer in 
2015. He opted to have proton radiation treatment at M.D. Anderson in 
Houston. His health care provider, United Healthcare, refused to pay for the 
treatment. Fortunately, he had the resources to pay $150,000 for the treatment 
and only upon threat of litigation did United Healthcare agree to reimburse 
him. 
 It is undisputed among legitimate medical experts that proton radiation 
therapy is not experimental and causes much less collateral damage than 
traditional radiation. To deny a patient this treatment, if it is available, is 
immoral and barbaric. 
 The Court’s opinions in this matter prevent it from deciding this case 
fairly and impartially. 
 DONE AND ORDERED in Miami, Florida, this 29th day of April, 2019.   

      ___________________________________ 
      Robert N. Scola, Jr.  
      United States District Judge 
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Cancer Patients’ Timely 
Treatment Bill of Rights: 

Principles to Ensure Fair, Timely, and Transparent Access to Cancer Treatment

Cancer patients and their doctors should be fighting cancer, not insurance 
companies. Unfortunately, too many cancer patients are battling restrictive, opaque, 

and unfair insurance review and appeal processes that drastically delay or make 
it impossible to receive treatments their doctors appropriately prescribe.

The Cancer Patients’ Timely Treatment Bill of Rights: 
What All Cancer Patients Deserve

   Fair, appropriate access to doctor-recommended treatment, 
with approval/denial decisions made: 
•  in a transparent process
•  based on accurate and up-to-date clinical criteria, and
•  appeals handled by a medically qualified expert in the type of cancer the

patient is facing, and the specific type of treatment recommended

   Timely access to treatment with initial approval/denial decisions made 
within 1 day – and appeals settled no later than 5 days – from the initial 
request. State insurance commissioners review final denials and hand down a 
decision within 15 days 

   Enforcement mechanisms executed by insurance commissioners, 
including:
•  automatic approval if insurer fails to meet 5-day timeline for expedited

appeal
•  meaningful and substantial fines for repeated failure to provide fair,

appropriate approvals

   The same rights for cancer patients covered by employer self-funded 
plans, which are not regulated by state insurance commissioners
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Fair Access to Doctor- 
Recommended Treatment

PRINCIPLE #1
Approval and denial determinations must 
be made in a transparent process and 
based on accurate and up-to-date clinical 
criteria, including current literature and 
recommendations of medical societies. 
Clinical information used for these 
determinations must be readily available to 
the prescribing physician, patient, and the 
public.

Because insurance companies often use 
third parties to help make approval or denial 
decisions, the relationship of these third 
parties, including the methodology used to 
select such vendors, payments made on a 
per case basis, the methodology used by the 
external vendor to review submitted case 
information, incentives for denial, if any, and 
the external reviewer’s conflicts if any must 
be openly available for review in the public 
domain.

Timely Access 
to Treatment

PRINCIPLE #2
Cancer patients and their providers must be 
notified of a health plan’s approval or denial 
determination within 24 hours after the 
initial request is made.

PRINCIPLE #3
If an insurer questions the medical necessity 
or the experimental or investigational nature 
of a health care service and is planning to 
issue a denial, the insurer must first provide 
the recommending physician (within 
the one-day requirement) a meaningful 
opportunity to discuss the patient’s treatment 
plan and the clinical basis for the insurer’s 
denial with a physician reviewer. A lack of 
reviewer familiarization with the relevant 
data cannot be a basis for denial. 

Fair and Timely 
Expedited Appeals

PRINCIPLE #4
The patient or a person acting on the patient’s 
behalf, or the patient’s physician may appeal 
any denial decision by telephone or in 
writing and the insurance company has four 
working days to act on that appeal.

PRINCIPLE #5
The insurance company is required to 
use a board-certified medical oncologist, 
radiation oncologist, or surgical oncologist 
appropriately matched to the service being 
requested to make the decision on any 
expedited appeal.

PRINCIPLE #6
A final decision on any appeal must be made 
within four working days. If an approval or 
denial determination has not been made on 
an expedited appeal at the end of business on 
the fourth day, the requested treatment shall 
be deemed approved.
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ENFORCEMENT

PRINCIPLE #7
If a cancer patient has received a denial 
determination from his or her insurer, the 
patient may file a complaint with the state 
insurance commissioner.

The State insurance commissioner shall 
complete an investigation of the cancer 
patient’s complaint within 15 working days 
based upon information provided by the 
patient, their physician, and the health 
plan; the health plan’s review process, 
confirmation of the specific documents 
reviewed, and written findings of the review 
will be considered required submissions and 
must be provided immediately. If a health 
plan is found in violation of not providing 
either the appropriate documentation in 
a timely manner, or appropriate approvals 
for services that are determined to be 
safe, effective and covered treatment by 
other health plans within the industry, the 
insurance commissioner may do any or all of 
the following things:

•  Order the insurer to approve the
treatment immediately;

•  Require the health plan to update their
coverage policy as it relates to such
treatments so other patients do not
experience the same problem;

•  Order the insurer to pay a meaningful
and substantial fine if it is determined
that the insurer has a pattern of regularly
denying access to services that are
determined to be safe, effective and
covered treatment by other health plans
within the industry, including Medicare
and Medicaid.

PRINCIPLE #8
While employer self-funded plans are not 
regulated by state insurance commissioners, 
we call upon these employers to adopt the 
Cancer Patients’ Bill of Rights and enforce it 
with any insurer that administers their plan.
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Recent News Articles Regarding 
Proton Therapy Litigation & State 

Legislative Efforts
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BREAKING Deputy Attorney General Rod Rosenstein announces resignation

https://www.heraldcourier.com/news/rural-retreat-man-battles-cancer-with-proton-therapy-exercise-and/article_f187ae6d-3d30-5719-9371-ce5ac8fbde83.html

EDITOR'S PICK  FEATURED

‘I just remained positive’

SHOOTING FOR THE LIGHT
Rural Retreat man battles cancer with proton therapy, exercise and optimism

BY JASMINE DENT FRANKS | WYTHEVILLE ENTERPRISE  Mar 31, 2019
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Chester Jarosz and his wife, Jane, pause for a break during a video shoot for the hospital’s Proton Therapy Center.

Photo courtesy of Medstar Georgetown University Hospital

"There’s a light out there some place — just keep shooting for it. You might have
a bad day today, but tomorrow, you might have a good day.”

— Chester Jarosz, cancer ghter

Until he was 79, Chester Jarosz was the picture of health.

The Rural Retreat resident picked up internal martial arts in the early 2000s to
help maintain his healthy life as he entered his senior years. He was a regular at
the Wytheville Fitness Center and frequently walked the track at Wytheville
Community College.

Then, in June 2017, he began having trouble keeping food down.

Ad



67

4/29/2019 Rural Retreat man battles cancer with proton therapy, exercise and optimism | News | heraldcourier.com

https://www.heraldcourier.com/news/rural-retreat-man-battles-cancer-with-proton-therapy-exercise-and/article_f187ae6d-3d30-5719-9371-ce5ac8fbde… 3/6

“That’s when they scoped me and found out I had cancer,” Jarosz said.

Local doctors diagnosed Jarosz with esophageal cancer and referred him to the
Blue Ridge Cancer Treatment Center in Pulaski, where he was told he could not
undergo radiation because of his age and the proximity of the cancer to vital
organs.

“They told me I couldn’t get regular radiation because it would burn up my heart
and probably my lungs,” he said.

The alternative to radiation in most esophageal cancer cases is surgery to remove
the damaged part of the esophagus. Jarosz followed up with oncologists at Johns
Hopkins University in Maryland, where the cancer center there offers a program
focused on second opinions.

“Then they told me no operation either, because of my age,” he said.

By that time, Jarosz’s cancer had advanced.

His options looked bleak, but Jarosz is not the kind of person to easily accept
defeat. He maintained his optimism and began poking around the internet, looking
for other options.

“I just remained positive through the whole thing,” Jarosz said. “The whole thing
is about staying positive and exercising.”

While searching online, he learned of an alternative to conventional radiation
called proton therapy. That type of treatment uses proton beams rather than X-
rays to allow more precise targeting of cancerous cells, leaving other tissues and
organs largely undamaged.

Although proton therapy isn’t widely available in the United States yet, Jarosz
was able to locate a proton treatment center in Georgetown, a 40-minute drive
from where his son lives in Leesburg.

The MedStar Georgetown University Hospital had just introduced its hyper scan
system, which allows even further precision, about a month prior. The
advancement in delivery systems is also allowing more centers to open in the U.S.

Jarosz underwent 28 treatments
between August and September
2018. Because of the accuracy with
which the therapy delivers the
treatment, he experienced no side
effects and was able to maintain his
normal life, including exercise and
Tai Chi, throughout his treatment.

“They were amazed,” Jarosz said of
his doctors. He said one doctor told
him, “I’ve got 30-year-olds, and they
come in here, and they’re just
dragging, and you’re in here going
all the time.”

Chester Jarosz takes his ght against esophageal cancer one day, one round, at a time.

Photo courtesy of Medstar Georgetown University Hospital
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“He was very active throughout it, and we were pleased at how he’s responded,”
said radiation oncologist Keith Unger.

While optimistic attitudes have no direct link to fighting cancer, Unger said
attitudes like Jarosz’s certainly improve the quality of life for those undergoing
treatment.

“Chester had a great attitude throughout his treatment. He very much wanted to
keep with his normal activities as much as possible to try to keep his normal
lifestyle and maintaining quality of life throughout treatment is a key component
to cancer treatment.”

Tests performed in December showed the cancer in Jarosz’s esophagus was gone,
but also revealed some small spots on his right lung and three lymph nodes had
developed. He’s now undergoing chemotherapy at the Blue Ridge center and is
keeping with his exercise routine and optimism.

“I’ve been fighting this, it’ll be two years in June, and I never once felt like I had
cancer,” he said.

Along with the other weapons in his cancer-fighting arsenal, Jarosz credits
support from his community for his progress.

An active member of the Rural Retreat Lions Club and Grace Lutheran Church,
Jarosz has been involved in his community for several decades.

The outpouring of love and support he gets from his community is enough to
make him weep.

“I love my community,” he said, his voice full of emotion.

The Jersey City native first came to the area in the late 1960s after he met his
wife, Jane, while working at the Pentagon. Jane, the daughter of a Rural Retreat
farmer, had been in Washington, D.C., working as a secretary.

The couple married and settled down in Jane’s hometown.

A former Air Force man, Jarosz was trained in technology and worked in
personnel at the Pentagon. He had to adapt to life in the more rural part of the
state.

“Everywhere in Southwest Virginia, there was no jobs with computers, so
everybody said, ‘you have to go back to school,’” Jarosz said.

Ad



69

4/29/2019 Rural Retreat man battles cancer with proton therapy, exercise and optimism | News | heraldcourier.com

https://www.heraldcourier.com/news/rural-retreat-man-battles-cancer-with-proton-therapy-exercise-and/article_f187ae6d-3d30-5719-9371-ce5ac8fbde… 5/6

And so he did. He enrolled at
Virginia Tech to study to become a
teacher, but ended up majoring in
business.

Prior to joining the Air Force, Jarosz
worked in stock trading at Chase
Manhattan in New York. While en
route to Tech for class one day, he
stopped by the old George Wythe
branch of the Bank of Speedwell,
which now houses the Bolling-
Wilson Hotel, on the chance they
might have an opening.

“I asked if they had a job and they
did, so they hired me,” he said.

Jarosz worked at the bank for the
next 33 years, working his way up
from lending officer to branch manager to vice president. During his time there,
there were several mergers with other banks and he served on the Virginia
Bankers Association board of directors before he retired in 2001.

Shortly after he came to Wythe County, Jarosz became involved with the Rural
Retreat Lions Club, where he remains active today.

“It’s important to be involved in your community,” he said.

Jarosz is passionate about helping his community through the humanitarian club.
In partnership with other local branches of the organization, he and other
members work closely together to ensure that everyone has access to eye exams,
eyeglasses, hearing tests and hearing aids.

As part of the efforts, Jarosz also helped administer eye exams at the annual
Remote Area Medical Clinic in Groseclose until his diagnosis in 2017.

“Because of the cancer, I haven’t been able to do it last year and this year,” he
said.

But he’s hopeful he’ll be able to fully return to his work in the community in the
near future.

Until then, he’ll remain focused on his fight against cancer, using his treatments,
exercise and optimism to defeat the disease.

He takes his fight one day, one round, at a time.

“There’s a light out there some place — just keep shooting for it,” he said. “You
might have a bad day today, but tomorrow, you might have a good day.”

Chester Jarosz takes his ght against esophageal cancer one day, one round, at a time.

Photo courtesy of Medstar Georgetown University Hospital
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Cancer Survivor Rips UnitedHealthcare Over Coverage
Denial
By Kevin Stawicki

Law360 (March 27, 2019, 6:23 PM EDT) -- A cancer survivor whose plight caught the attention of
U.S. lawmakers has filed a proposed class action accusing UnitedHealthcare of violating federal
benefits law by refusing to pick up the tab for a treatment called proton beam therapy.

  
Kate Weissman's suit, lodged in Massachusetts federal court Tuesday, said that after dozens of
rounds of treatment — including proton beam therapy, or PBT — she was now cancer-free, but that
the insurer's denial of PBT coverage left her saddled with a $95,000 medical bill.

  
While Weissman's employer-sponsored health care plan promised coverage for the radiation therapy,
she said UnitedHealthcare adhered to an outdated policy in order to deny coverage, breaching its
obligation under the Employee Retirement Income Securities Act.

  
"Contrary to UnitedHealthcare's systematic denial of PBT as ‘experimental or investigational or
unproven,' PBT is an established form of treatment that is widely accepted by physicians,
government agencies and many insurers and other payers, including Medicare and Medicaid (which
by statute do not cover investigational or experimental services)," the lawsuit said.

  
According to the complaint, the insurer stood by its decision to deny coverage despite objections
from doctors and appeals from Massachusetts Democrats Sens. Elizabeth Warren and Edward Markey
as well as former Rep. Michael Capuano.

  
Weissman was diagnosed with cervical cancer in 2015 and was treated with traditional radiation and
chemotherapy. By spring 2016, the cancer had spread to her paraaortic lymph nodes and her doctors
concluded that PBT was the best option as opposed to traditional radiation therapy to avoid additional
risks or damage to other organs, her suit said.

  
PBT is more precise, but also more expensive, than intensity-modulated radiation therapy, which is
all that UnitedHealthcare would cover, Weissman said, adding that sticking with IMRT would have
translated to "devastating damage to healthy tissue and organs."

  
Weissman is seeking to represent a class made up of people covered by ERISA plans that
UnitedHealthcare insured or administered who had or will have PBT requests denied based on the
company's finding that the treatment isn't needed or isn't up to snuff.

  
Richard T. Collins of Callahan & Blaine, who represents Weissman, told Law360 on Wednesday that
the suit isn't just a legal fight but a battle to change how insurers' policies erroneously deny coverage
to people seeking treatment around the country.

  
"There are a significant number of people who are being denied and they're being denied based on
the same policy," Collins said. "You need a fighter to take on this multibillion-dollar corporation.
Kate's willing to fight."

  
Representatives for UnitedHealthcare did not respond to requests for comment Wednesday.

  
The putative class is represented by Mala M. Rafik of Rosenfeld & Rafik PC, Richard T. Collins and
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Damon D. Eisenbrey of Callahan & Blane ALPC and Lisa S. Kantor of Kantor & Kantor LLP.
  

Counsel information for UnitedHealthcare was not immediately available.
  

The case is Weissman v. UnitedHealthcare Insurance Co et al., case number 1:19-cv-10580, in the
U.S. District Court for the District of Massachusetts.

  
--Editing by Marygrace Murphy.

  
 

All Content © 2003-2019, Portfolio Media, Inc.
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Proton versus photon-based radiation therapy for prostate cancer: emerging evidence and considerations
in the era of value-based cancer care.
April 12, 2019

Advances in radiation technology have transformed treatment options for patients with localized prostate cancer. The evolution of three-dimensional conformal
radiation therapy and intensity-modulated radiation therapy (IMRT) have allowed physicians to spare surrounding normal organs and reduce adverse effects. The
introduction of proton beam technology and its physical advantage of depositing its energy in tissue at the end-of-range maximum may potentially spare critical
organs such as the bladder and rectum in prostate cancer patients. Data thus far are limited to large, observational studies that have not yet demonstrated a
definite benefit of protons over conventional treatment with IMRT. The cost of proton beam treatment adds to the controversy within the field.

We performed an extensive literature review for all proton treatment-related prostate cancer studies. We discuss the history of proton beam technology, as well
as its role in the treatment of prostate cancer, associated controversies, novel technology trends, a discussion of cost-effectiveness, and an overview of the
ongoing modern large prospective studies that aim to resolve the debate between protons and photons for prostate cancer.

Present data have demonstrated that proton beam therapy is safe and effective compared with the standard treatment options for prostate cancer. While
dosimetric studies suggest lower whole-body radiation dose and a theoretically higher relative biological effectiveness in prostate cancer compared with
photons, no studies have demonstrated a clear benefit with protons.

Evolving trends in proton treatment delivery and proton center business models are helping to reduce costs. Introduction of existing technology into proton
delivery allows further control of organ motion and addressing organs-at-risk. Finally, the much-awaited contemporary studies comparing photon with proton-
based treatments, with primary endpoints of patient-reported quality-of-life, will help us understand the differences between proton and photon-based
treatments for prostate cancer in the modern era.

Prostate cancer and prostatic diseases. 2019 Apr 09 [Epub ahead of print]

Sophia C Kamran, Jay O Light, Jason A Efstathiou

Department of Radiation Oncology, Massachusetts General Hospital, Harvard Medical School, Boston, MA, USA. skamran@partners.org., Harvard Business School, Boston, MA, USA.,

Department of Radiation Oncology, Massachusetts General Hospital, Harvard Medical School, Boston, MA, USA.

PubMed http://www.ncbi.nlm.nih.gov/pubmed/30967625 (http://www.ncbi.nlm.nih.gov/pubmed/30967625)
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By Kim Jones Penepacker
Posted Apr 16, 2019 at 5:25 PM

The bipartisan momentum in the state capital to address “surprise” medical bills
is long overdue. But wrangling power away from insurers and back into the
hands of patients requires us to look beyond the emergency room and operating
table. Lawmakers must confront another tool insurers use routinely to take
advantage of patients: surprise denials. My own cancer diagnosis came as a
devastating shock. However, learning how common it was for insurers to deny
access to my doctor’s recommended cancer treatment left me dumbfounded.

My story started when a lump on my left clavicle was diagnosed as Hodgkin’s
Lymphoma. As worried as I was about the diagnosis, I was equally concerned
about the life-altering side effects of radiation therapy, the first treatment I
learned about. I wasn’t interested in a treatment that could put me at a higher
risk of a heart attack, stroke, or secondary cancer later in life.

A team of experts at MD Anderson Cancer Center told me about the benefits of
the more targeted proton radiation therapy and its minimal side effects. I knew it
was right for me, but my insurer didn’t agree. At 25, I was in the fight of my life
not just against cancer but also against my insurer, Blue Cross Blue Shield of
Texas. The company wanted me to make an impossible choice: Pay over $40,000
out of pocket for my doctor-recommended treatment or opt for a less targeted
form of radiation that posed a risk to my health.

Proton therapy is routinely approved for pediatric patients and by Medicare. But
for me – and many other adults between the ages of 18 to 64 – insurance
companies make it difficult to access it. There is no logical explanation for the
wide age gap in which insurance approval is so problematic. One report found
that nearly two out of every three cancer patients between the ages of 18 and 64

Opinion

Commentary: Beating cancer meant an uphill
battle with my insurer. That must change.
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are initially denied access to the treatment and as many as four in ten are never
approved. In these cases, patients waited on average five weeks for the appeal
process to play out. All the while, their cancers grew.

It seems like insurers callously bet that cancer patients will give up without a
fight, using delay tactics to wear us down. When I received my denial letter, I
was incredulous. I discovered claim reviewers had cited outdated information to
come to the faulty conclusion that, “The use of proton beam therapy is
considered unproven.”

With my oncologists’ support, I fought the denial. I asked my state
representative for help and appealed my denial to the Texas Department of
Insurance. An independent review organization agreed with my doctors that
proton therapy should be approved. But the appeals process delayed treatment by
two months. As anyone who has had cancer or seen a loved one battle the disease
can tell you, waiting around for treatment can be excruciatingly stressful and
dangerous.

As a lawyer, I had the resources and knowledge necessary to navigate the
insurance appeals process, but that is not the case for everyone. For many, this
broken process begins and ends with a denial – and, sometimes, thousands in
out-of-pocket costs. That must change.

As the Texas state legislature and the U.S. Congress seek to protect patients from
the surprising and overwhelming costs associated with unfair insurance policies
and practices, I urge them to fix insurers’ broken review and appeals process as
well. It is time to step up and hold insurers accountable for providing fair, timely
and transparent access to cancer treatment.

I know my experience is not unique. That’s why I, along with other patient
advocates, am calling on policymakers to adopt principles of the Cancer Patients’
Timely Treatment Bill of Rights into future legislation.

Now that I’m free from cancer and have peace of mind about the treatments I
received, I’m calling on other cancer survivors and their families to join me. It is
time to hold insurance companies accountable.
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Penepacker is a cancer survivor living in Bridgeport and an advocate with the Alliance

for Proton Therapy Access.
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Health Law & Business News

Insurers’ Internal Policies Latest Legal Front in Treatment
Fight (1)

By Madison Alder

Guidance used in claims process isn’t subject to much regulation
Class action win in California marks turning point for patients, lawyers say

Kate Weissman paid $95,000 out of pocket after UnitedHealthcare refused to cover a cancer treatment
called proton beam therapy. Now cancer free, she wants her insurer to pony up, and her best weapon
is a recent federal court decision over guidance documents one insurer uses to make those decisions.

Attorneys who bring class actions against insurers are closely watching the developments, which may
herald a new front in the battle over insurers erroneously classifying claims as experimental or not
medically warranted and denying coverage on those grounds.

Insurers make those decisions using internal guidance documents that patient advocates argue can be
overly narrow, denying patients coverage they have a right to under their health plans. In a �rst of its
kind decision, a federal judge in the U.S. District Court for the Northern District of California recently
ruled that internal United Behavioral Health guidance documents for mental health claims were overly
narrow and violated federal employee bene�ts law.

“I think this is going to provide a critical standard,” Brian Hu�ord, a Zuckerman Spaeder LLP attorney
who led the California case, said. “This shows you the way to go after these guidelines, and it shows
you how a court can evaluate and de�ne what is generally accepted.”

The win buoys similar lawsuits seeking coverage of treatment prescribed by doctors. Weissman’s case
in Massachusetts federal court could be the next test of that California decision.

“The problem is insurance companies don’t look to the people treating you” to determine medical
necessity, said Lisa Kantor, a founding partner with Kantor & Kantor LLP who represents Weissman
and others challenging UnitedHealthcare’s internal claims process for proton beam therapy. “Instead,
they turn inward.” 

‘Adversary Relationship’

Stringent internal guidelines are driven in part by an insurance company’s bottom line, Kantor said.

Although medical necessity is supposed to re�ect the standard of care in the community, insurance
companies don’t look to the people treating a patent to determine that, she said.
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“There shouldn’t be an adversary relationship between your insurance company and you, but that’s
what they set up,” Kantor said.

However, denials can also occur because something is simply out of network, Cathryn Donaldson,
spokeswoman for America’s Health Insurance Plans, said. Other times they’re requests for more
information from the provider or a recommendation of an alternative form of treatment, she said.

“A denial usually occurs because the clinician may not have provided the documentation needed to
show that the treatment is necessary,” Donaldson said in an email. “Once that documentation is
received, claims may then be approved.” 

Not Appealing

But patients don’t often appeal decisions made my insurers, seeing a denial as the end of the line.

“People just don’t appeal claims,” said Karen Pollitz, a senior fellow at Kaiser Family Foundation focused
on health reform and private insurance. “It’s too hard, they’re sick, they don’t know how to do it, and
the �rst thing you have to do is go back to the plan that told you ‘no’ in the �rst place.”

Before the A�ordable Care Act, about 39 to 59 percent of patients won appeals through their insurers’
internal process for claims that were denied, according to Government Accountability O�ce report
from 2011.

The A�ordable Care Act bolstered the rights of patients to appeal decisions made by their insurer
internally and externally to a third party selected by the insurer, but publicly reported marketplace
data suggests appeals are extremely rare. Less than one-half of 1 percent of patents in marketplace
plans appealed their denied claims, a KFF analysis found. Of those appealed, insurers overturned
about 14 percent. 

Missing Data

Marketplace plans, of course, may be di�erent than group insurance plans, but that data isn’t being
collected by the federal government as required by the ACA, Pollitz said. Those numbers may be able
to come to light through lawsuits.

“It’s kind of all on the honor system for group health plans,” she said.

A spokeswoman for the Labor Department, which regulates employer sponsored plans, said a
proposed rule for the collection of the ACA’s transparency data is currently on DOL’s regulatory
agenda. That rule was proposed in July 2016. 

‘Sending a Message’

Weissman’s attorneys hope her case and others will create change.
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“With this lawsuit we’re sending a message loud and clear to UnitedHealthcare that their days of
wrongfully denying claims are over,” Rich Collins, a lawyer with Callahan & Blaine, said. If state and
federal regulators can’t mandate coverage, that leaves it up to litigators.

“We’re also telling every other health insurance company in the nation to watch closely because we’re
coming after you next.”

—With assistance from Jacklyn Wille and Sara Hansard

(Updated with the Labor Department's response in the eighteenth paragraph. )

To contact the reporter on this story: Madison Alder in Washington at malder@bloomberglaw.com

To contact the editors responsible for this story: Fawn Johnson at fjohnson@bloomberglaw.com;
Andrew Childers at achilders@bloomberglaw.com

Related Articles

UnitedHealth Will Reprocess Spinal Surgery Claims to End Suit (1) (April 16, 2019, 7:15 AM )

UnitedHealthcare Sued Over Cancer Treatment Coverage (1)
(March 27, 2019, 11:45 AM
)

UnitedHealth Subsidiary Loses Mental Health Coverage Suit (1) (March 5, 2019, 11:19 AM )
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Prior authorization obstacles unnecessarily delay patient access to cancer treatments, physician survey finds

ARLINGTON, Va., April 25, 2019

Restrictive prior authorization practices cause unnecessary delays and interference in care decisions
for cancer patients, according to a new survey of nearly 700 radiation oncologists

(https://www.astro.org/ASTRO/media/ASTRO/News%20and%20Publications/PDFs/ASTROPriorAuthorizationPhysician-SurveyBrief.pdf) — physicians
who treat cancer patients using radiation— released today by the American Society for Radiation Oncology (ASTRO).

Nearly all radiation oncologists (93%) said that their patients are delayed from life-saving treatments, and a third (31%) said the average delay lasts
longer than five days – a full week of standard radiation treatments. These delays cause added stress and anxiety to patients already concerned
about their health, and they are cause for alarm given research (https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0213209) linking
each week of delay in starting cancer therapy with a 1.2% to 3.2% increased risk of death.

In addition to prevalent treatment delays, the ASTRO physician survey illuminates other ways prior authorization negatively impacts patient
outcomes and takes physicians away from caring for their patients:

Added Patient Stress

More than 7 in 10 radiation oncologists (73%) said their patients regularly express concern to them about the delay caused by prior authorization.

More than 3 in 10 radiation oncologists (32%) have been forced to use a different therapy for a substantial number of their patients (>10%) due
to prior authorizations delays.

Unnecessary Delay Tactics

Nearly two-thirds of radiation oncologists (62%) said most denials they receive from prior authorization review are overturned on appeal.

Radiation oncology benefit management companies (ROBMs) required 85% of radiation oncologists to generate multiple treatment plans, which
require physicians and medical physicists to spend several hours developing alternatives to their recommended course of treatment.

More than 4 in 10 respondents (44%) said their peer-reviews typically are not conducted by a licensed radiation oncologist.

Wasting Physician Time

Nearly one in five radiation oncologists (17%) said they lose more than 10% of time that they could be caring for their patients focused instead on
dealing with prior authorization issues. An additional 39% spend 5-10% of their average workday on prior authorization.

More than 4 in 10 radiation oncologists (44%) needed prior authorization for at least half of their treatment recommendations. An additional third
(37%) needed it for at least a quarter of their cases.

Many radiation oncologists (63%) had to hire additional staff in the last year to manage the prior authorization process.

Disproportionate Impact on Patients at Community-Based Clinics
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Patients treated at community-based, private practices experience longer delays than those seen at academic centers. For example, average
treatment delays lasting longer than a week were reported by 34% of private practitioners vs. 28% of academic physicians (p=0.005).

Radiation oncologists in private practice are almost twice as likely to spend more than 10% of their day focused on prior authorization, compared
to physicians at academic centers (23% vs. 13%, p=0.003).

“This survey makes clear that restrictive prior authorization practices can cause unnecessary, stressful and potentially life-threatening delays for
cancer patients,” said Paul Harari, MD, FASTRO, Chair of the ASTRO Board of Directors and professor and Chairman of human oncology at the
University of Wisconsin-Madison. "While the system may have been designed as a path to streamline and strengthen health care, it is in fact
frequently harmful to patients receiving radiation therapy. In its current form, prior authorization causes immense anxiety and wastes precious time
for cancer patients.”

“Radiation oncology and cancer patients have been particularly hard hit by prior authorization’s unnecessary burden and interference in care
decisions,” said Vivek Kavadi, MD, Vice Chair of ASTRO’s Payer Relations Subcommittee and a radiation oncologist at Texas Oncology. “Radiation
oncologists increasingly are restricted from exercising our clinical judgment in what is in the best interest of the patient, yet we are held accountable
for the outcomes of treatments where decisions have been taken out of our hands.”

In the 2018 annual ASTRO member survey, radiation oncologists named prior authorization as the greatest challenge facing the field. The burden
was especially prominent among private practitioners in community-based settings, where the majority of cancer patients receive care.

The findings from ASTRO’s new physician survey align with recent reports from the American Medical Association (AMA (https://www.ama-
assn.org/practice-management/sustainability/1-4-doctors-say-prior-authorization-has-led-serious-adverse)), American Cancer Society Cancer Action
Network (ACS CAN
(https://www.fightcancer.org/sites/default/files/National%20Documents/ACS%20CAN%20UM%20Survey%20Key%20Findings%203.28.19%20FINAL.pdf))
and others, demonstrating the pervasiveness of prior authorization obstacles throughout the American health care system.

ASTRO recently signed onto a letter with the AMA and other medical societies calling for CMS to require Medicare Advantage plans to align their prior
authorization requirements with a Consensus Statement on Improving the Prior Authorization Process (https://www.ama-assn.org/sites/ama-
assn.org/files/corp/media-browser/public/arc-public/prior-authorization-consensus-statement.pdf) authored jointly by leading provider and payer
organizations.

Survey Methodology 
An online survey was sent by email to all 3,882 U.S. based, practicing radiation oncologists in ASTRO’s member database, and 620 physicians
completed the survey online. Invitations were sent in December 2018, with one email reminder in January 2019, and the survey closed in February
2019. ASTRO staff also administered paper surveys at the ASTRO Annual Meeting in October 2018 and collected 53 responses. Findings reflect the
combined total of 673 radiation oncologist responses. For more information about respondent demographics, view the executive summary
(https://www.astro.org/ASTRO/media/ASTRO/News%20and%20Publications/PDFs/ASTROPriorAuthorizationPhysician-SurveyBrief.pdf).

ABOUT ASTRO 
The American Society for Radiation Oncology (ASTRO) is the world’s largest radiation oncology society, with more than 10,000 members who are
physicians, nurses, biologists, physicists, radiation therapists, dosimetrists and other health care professionals who specialize in treating patients
with radiation therapies. The Society is dedicated to improving patient care through professional education and training, support for clinical practice
and health policy standards, advancement of science and research, and advocacy. ASTRO publishes three medical journals, International Journal of
Radiation Oncology • Biology • Physics (http://www.redjournal.org), Practical Radiation Oncology (http://www.practicalradonc.org) and Advances in
Radiation Oncology (http://www.advancesradonc.org); developed and maintains an extensive patient website, RT Answers
(http://www.rtanswers.org); and created the nonprofit foundation Radiation Oncology Institute (http://www.roinstitute.org). To learn more about
ASTRO, visit our website (http://www.astro.org), sign up to receive our news (https://www.astro.org/News-and-Publications/News-and-Media-
Center/Subscribe-to-news-releases-from-ASTRO/) and follow us on our blog (http://www.astro.org/blog), Facebook
(https://www.facebook.com/American-Society-for-Radiation-Oncology-35768312349/), Twitter (https://twitter.com/ASTRO_org) and LinkedIn
(https://www.linkedin.com/company/american-society-for-radiation-oncology).
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Governor Lee signs “Proton Therapy 
Access Act” into law, providing members of 
Tennessee State Insurance Plan 
expanded proton therapy coverage. 

  
Nashville, Tennessee (April 26,2019) --- Governor Bill Lee signed bill SB 195/HB 184, also 
known as the “Proton Therapy Access Act” which requires the state health insurance plan to 
extend coverage for proton radiation therapy as an approved cancer treatment option.  The 
bill received overwhelming approval in the House of Representatives with a 94-0 vote.  The 
measure previously passed The Senate with a 27-1 vote. 

Don Denton, President of Tennessee Cancer Patient Coalition and a prostate cancer survivor 
said, “This bill allows members of the Tennessee State health plan greater access to one of 
the world’s most advanced cancer treatment options. It’s the mission of our organization to 
gain insurance coverage for everyone, and today we took a step in that direction. Tennessee’s 
cancer patients can thank House sponsor Rep. Robin Smith (R, Hixson) and Senate sponsor 
Sen. Becky Massey (R, Knoxville), along with several co-sponsors. Additionally, we appreciate 
the leadership of our state legislature for their support of providing access to proton therapy, 
currently accessible in three locations in Tennessee.” 

Carl Koella III, President, Provision CARES Proton Therapy Knoxville said, “We have been 
serving the state of Tennessee since January 2014, and today we celebrate the passage of this 
bill as a victory for members of the state insurance plan across the state who can now have 
expanded coverage for proton therapy.”  Dr.  Aashish Shah, President of Provision CARES 
Proton Therapy Nashville, the newest proton center in Tennessee treating cancer patients in 
Franklin, said, “Members of the state plan will now have access to proton therapy for cancer 
treatment which can reduce damage to nearby tissue and organs thus providing fewer side 
effects and a better quality of life both during and after treatment.”     

Proton therapy is an advanced form of radiation therapy that is noninvasive and uses a single 
beam of high-energy protons to kill cancer cells. Both standard x-ray radiation and proton 
radiation damage cancer cells, but unlike standard radiation therapy, proton therapy deposits 
the majority of the radiation dose directly into the tumor.  This spares nearby healthy tissues 
and organs from receiving radiation, thus improving outcomes by reducing damaging side 
effects and complications, compared to conventional radiation. 

About Tennessee Cancer Patient Coalition 
Tennessee Cancer Patient Coalition, led by President, Don Denton, author and prostate cancer 
survivor, was formed in 2015, and serves as an advocate for cancer patients and their 
caregivers in the State of Tennessee.  Tennessee Cancer Patient Coalition collaborates with 
former cancer patients to educate government officials and support legislation that can 
positively impact treatment, research, coverage and outcomes for cancer patients.   

Media Contact:   
Don Denton, President 
Tennessee Cancer Patient Coalition 
info@tncancerpatient.org 
(865)437-9545
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AP

At least two lawsuits have been led against UnitedHealthcare in the last two months
alleging the insurance company improperly denied patients coverage for a certain type of
cancer treatment that insurers have long been reluctant to pay for.

On Monday, U.S. District Judge Robert Scola recused himself from deciding one of the
lawsuits led this month in Miami because of personal experience with the cancer
treatment, writing in an order of recusal that denying a patient the treatment "is immoral
and barbaric."

"It is undisputed among legitimate medical experts that proton radiation therapy is not
experimental and causes much less collateral damage than traditional radiation," Scola
wrote. "To deny a patient this treatment, if it is available, is immoral and barbaric."

DELOITTE

Interoperability promises a superhighway of data, but some hospitals are stuck in
the parking lot

Regardless of where I am, interoperable banking systems give me the ability to access
accounts, deposit checks, transfer money, and pay bills—all with a few taps on my
smartphone. Unlike my financial transactions, which are online and accessible, bits and
pieces of my health history are scattered throughout the country.

READ MORE >
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The treatment, called proton beam therapy, is a radiation therapy used by oncologists to
kill cancerous tumors. Compared with traditional radiation, proton therapy is used to target
a specic site on the body, limiting damage to surrounding tissues.

According to the complaints, UnitedHealthcare denied coverage for the proton beam
therapy for one patient's prostate cancer and another patient's cervical cancer, in both
instances determining that the treatment is experimental and unproven. But the patients,
who are seeking class action status for their lawsuits, argue that proton therapy is a
decades-old effective and established cancer treatment. It was approved by the Food and
Drug Administration in 1988 and is paid for by Medicare, according to the complaints.

"Instead of acting solely in the interests of the participants and beneciaries of its health
insurance plans, upon information and belief, UHC denied coverage for PBRT to treat
prostate cancer because, on average, PBRT is signicantly more expensive than traditional
Intensity Modulated Radiotherapy or other treatments," one complaint alleged.

UnitedHealthcare said Monday that it "bases its medical policies and coverage decisions—
including for proton beam therapy—on the prevailing published clinical and scientic
evidence."

UnitedHealth isn't the only insurer that has denied coverage of proton beam therapy for
certain cancers. Last year, an Oklahoma jury told Aetna to pay $25.5 million to a patient's
estate after the insurer denied to pay for the treatment based on grounds that it was
experimental. Other insurers and policy experts have warned in recent years that there's a
lack of evidence showing proton therapy produces better outcomes than other types of
radiation. Despite that, hospitals and other companies have rushed to build expensive
proton-beam therapy centers.

Richard Cole, the plaintiff in the amended complaint led last week in a federal district
court in Miami, was diagnosed with prostate cancer in April 2018 and his physicians at
Baptist Health South Florida recommended proton therapy as an alternative to another
type of radiation called intensity modulated radiation therapy, or IMRT, because of the
likelihood of a better health outcome, according to the complaint.

UnitedHealthcare, which administered medical benets on behalf of Cole's self-funded
employer, denied his prior authorization request and subsequent appeals for coverage of
proton therapy on the grounds that it fell under an exclusion for experimental,
investigational or unproven services for patients over 19 years old. Cole paid for the
treatment out of pocket.
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UnitedHealthcare then changed its policy effective Jan. 1, 2019, to cover proton beam
therapy for prostate cancer, acknowledging that proton therapy and IMRT are "proven and
considered clinically equivalent for treating prostate cancer," the complaint stated. Still,
UnitedHealthcare's independent reviewer continued to deny Cole coverage of the
treatment as recently as February 2019.

In the other case led in March, patient Kate Weissmann, whose employer contracted with
UnitedHeathcare for benets administration, similarly alleged that the insurer repeatedly
denied coverage for proton therapy to treat her cervical cancer in 2016 based on a policy
that relied on "outdated medical evidence, ignores contemporary medical evidence, and
relies more heavily on actuarial calculation of risk pools" because it covers the therapy for
patients younger than 19 and older than 65.

She also alleged that UnitedHealthcare relies on an "inadequate review of clinical records"
by medical directors who are unqualied to make coverage determinations.

The insurer denied coverage despite recommendations by her physicians at Mass General
and the Dana-Farber Cancer Institute that proton therapy was essential for Weissman's
treatment for reasons including IMRT put her at risk for bowel and gastrointestinal toxicity
while proton therapy reduced that risk. Weissman shelled out $95,000 out of pocket for
proton therapy.

The complaints do not state how many patients might be affected by UnitedHealthcare's
coverage policy for proton beam therapy. However, the lawsuit led in Miami noted that
5,000 patients within prostate cancer were treated using proton therapy nationwide in
2018.

Judge Scola wrote in his recusal order that UnitedHealthcare denied coverage of proton
radiation treatment requested by his close friend in 2015. UnitedHealthcare agreed to pay
for the $150,000 treatment when threatened with litigation. The judge also wrote that he
personally was diagnosed with prostate cancer in 2017 and the experts he consulted
throughout the country determined that proton therapy was the "wiser course of action" if
he opted for radiation.

Send us a letter
Have an opinion about this story? Click here to submit a Letter to the Editor, and we may
publish it in print.

Letter

Editor
to the_ _
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Judge Recuses Self Over Views On Insurer's 'Barbaric'
Policy
By Nathan Hale

Law360 (April 29, 2019, 5:00 PM EDT) -- A Florida federal judge stepped down Monday from a
proposed class action claiming UnitedHealthcare improperly classified a certain cancer treatment as
experimental to avoid providing coverage, saying his personal opinion prevented him from ruling
fairly on what he called “immoral and barbaric” actions.

  
The suit, recently filed by prominent Miami attorney Richard Cole of Cole Scott & Kissane PA, alleges
that up until changing its policy in January, Connecticut-based UnitedHealthcare Insurance Co.
wrongly categorized proton beam radiation therapy as an "experimental or investigational" treatment
for prostate cancer. The insurer, a subsidiary of UnitedHealth Group Inc., had used this
classification despite the 30-year-old procedure's medical advantages and longtime acceptance in the
medical community, the suit says.

  
In a one-page order of recusal, U.S. District Judge Robert N. Scola Jr. recounted his own experience
of being treated for prostate cancer in 2017 and shared a story of a friend who obtained
reimbursement for proton radiation from UnitedHealthcare only after paying $150,000 out of pocket
and threatening the insurance giant with litigation.

  
“It is undisputed among legitimate medical experts that proton radiation therapy is not experimental
and causes much less collateral damage than traditional radiation," Judge Scola said. "To deny a
patient this treatment, if it is available, is immoral and barbaric. The court’s opinions in this matter
prevent it from deciding this case fairly and impartially.”

  
Judge Scola said in his order that after he was diagnosed with prostate cancer in early 2017, he
consulted with top medical experts around the country as to the best course of treatment. They all
told him that if he opted for radiation treatment, proton radiation “was by far the wiser course of
action,” he said.

  
“Although the court opted for surgery, rather than radiation, those opinions [are] still resonant,” the
order said.

  
Judge Scola also noted that his friend was diagnosed with cancer in 2015 and opted to have proton
radiation therapy in Houston, despite UnitedHealthcare refusing to pay for it. He was fortunate to
have the resources to pay the $150,000 cost himself before managing to gain reimbursement after
threatening to sue the insurer, the judge said.

  
The case had been transferred to Judge Scola last Thursday after U.S. District Judge Federico Moreno
recused himself, citing his personal friendship with Cole. It will now be assigned to another member
of the district's bench.

  
Cole, who was diagnosed with prostate cancer in April 2018, is seeking to represent a class of all
participants in UnitedHealthcare plans covered by the Employee Retirement Income Security Act who
were denied coverage for proton radiation to treat prostate cancer based on the insurer's policy prior
to January 2019 that asserted it was experimental, according to the complaint.

  
Cole's complaint says that in May 2018 his cancer doctor recommended proton radiation rather than
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the more traditional intensity modulated radiotherapy because of a likelihood of better results.
  

Proton beam radiation therapy, which uses protons to deliver a dose of radiation to cure a tumor, has
potential advantages over the traditional method because the protons' energy can be delivered over
a smaller area than the photons used in intensity modulated radiotherapy. That allows patients to
tolerate higher doses of radiation and reduces harm to healthy tissues and organs, the complaint
says.

  
The U.S. Food and Drug Administration approved proton radiation for prostate cancer treatment in
1986, and it is recommended and used by many of the top cancer centers in the country, according
to the complaint. Other insurers, including Medicare, cover the treatment and do not consider it to be
experimental, the complaint adds.

  
Cole alleges that UnitedHealthcare breached its fiduciary duty under ERISA to act “solely in the
interest of the participants and beneficiaries” in providing benefits because it was driven by a desire
to avoid paying for the procedure, which the complaint says is significantly more costly than
traditional radiation treatments in some parts of the country.

  
The suit seeks equitable relief, including disgorgement and surcharges, and an order that the insurer
must reprocess class members' claims under the insurer's new policy that recognizes proton radiation
as a proven, safe and effective treatment.

  
On Monday, UnitedHealthcare stood by its past actions.

  
"UnitedHealthcare bases its medical policies and coverage decisions — including for proton beam
therapy — on the prevailing published clinical and scientific evidence," the insurer said through a
spokeswoman.

  
Cole is represented by Stephanie A. Casey, Dean Colson and Lazaro Fields of Colson Hicks Eidson.

  
UnitedHealthcare is represented by Peter Walsh of Hogan Lovells.

  
The case is Cole v. United Healthcare Insurance Co., case number 1:19-cv-21258, in the U.S. District
Court for the Southern District of Florida.

  
--Editing by Abbie Sarfo.
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Timothy J. Rozelle

Using ERISA to end proton
therapy denials

May 01, 2019
By Timothy J. Rozelle and Lisa S. Kantor, Kantor &
Kantor, LLP (Northridge, CA)  
 
The Employee Retirement Income Security Act of
1974 (ERISA) is a confusing set of federal laws that
offer limited relief for health care consumers.
ERISA’s implementing regulations place little
pressure, and nearly incentivize, employer-funded
plans or health insurers to shirk their claims
handling responsibilities. The lack of real punitive consequence for procedural
violations under ERISA favors the suppression of claims and appeals, effectively
shutting the doors to enforcement in federal court. Considering that 49 percent of
Americans are covered by health insurance obtained through an employer, it is
important to understand the pitfalls of ERISA.  
 
ERISA appears to pose a bleak statutory vehicle for patients diagnosed with cancer seeking
coverage for prescribed proton therapy cancer treatment. In fact, the vast majority of claim
denials, according to most estimates, are never appealed. Of those appealed, less than half are
overturned in favor of the insured. 
 
Many of the independent review organizations, (such as Medical Review Institute of
America, Advanced Medical Reviews and AllMed Healthcare Management, Inc. to name just
a few) that conduct external reviews for state insurance or managed care regulatory agencies
are employed by the same health insurance companies whose decisions these IROs are asked
to review. A survey of six ERISA proton therapy denial cases tried in federal court leaves
little doubt as to why health insurers are eager to promote external review. Even though
federal law requires state agencies to assign an IRO for each appeal from a list of authorized,
accredited organizations, many times health plans will have language that sends denied
patients to a hand-picked, pre-selected IRO. 
 
Conflicts of interest abound in these external medical reviews because, as 2011 research by
Marc A. Rodwin, law professor at Suffolk University Law School, published in Health
Affairs indicates, “health plans frequently employ independent review organizations to
perform utilization reviews, conduct quality assurance, and oversee internal appeals—work
that generates more revenue for the organizations than performing medical reviews does.”
IROs have every incentive to rule in favor of plans. Often IRO external reviewer reports rely
on the same outdated medical literature cited by the insurance company whose decision is
under review.  
 
But ERISA offers some hope for cancer patients. Once the claims and appeals processes are
exhausted, a civil lawsuit can be filed in federal court. Under ERISA, a claimant whose claim
is denied must “exhaust” internal review procedures before he or she can file a suit for
ERISA benefits. Since ERISA is a federal statutory scheme, suits must be filed in a federal
jurisdiction where the relevant health “plan is administered, where the breach took place or
where a defendant resides or may be found.” 29 U.S.C. § 1132(e)(2). Federal court litigation
often moves towards resolution faster than litigation in state courts. And successful
beneficiaries are entitled to recover reasonable attorneys’ fees.  
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ERISA class action litigation in recent years has set its sights on challenging the key
ingredient of health insurers’ systematic and widespread denial of health benefits—profit-
driven, internally-developed clinical coverage guidelines. Recent federal ERISA litigation
has brought internal insurance company guidelines under scrutiny. On March 5, 2019, U.S.
Magistrate Judge Joseph C. Spero issued a 100-page decision criticizing UnitedHealthcare’s
use of narrow and restrictive internal clinical guidelines for mental health and substance
abuse coverage. Judge Spero ruled that UnitedHealthcare’s guidelines were “defective” and
“riddled with requirements that provided for narrower coverage than is consistent with
generally accepted standards of care giv[ing] rise to a strong inference that
[UnitedHealthcare’s] financial interests interfered with the Guideline development process.”
Wit v. United Behavioral Health, 2019 WL 1033730, at *48 (N.D. Cal. 2019). Magistrate
Judge Spero wrote that the insurer did not take into account what beneficiaries actually need,
general standards of care and treating underlying conditions. The opinion repeatedly calls the
policies “unreasonable.” 
 
Just one month later, on April 16, 2019, UnitedHealthcare agreed to settle an ERISA class
action brought by patients denied coverage for lumbar artificial disc replacement surgery on
the grounds that L-ADR was considered “investigational” by UnitedHealthcare’s clinical
guidelines. According to the patients’ motion for preliminary settlement approval in Hill v.
UnitedHealthcare Ins. Co., No. 2018 WL 6112660, at *1 (C.D. Cal. 2018), UnitedHealthcare
agreed to reverse its position and find that L-ADR can be medically necessary. This
settlement, if approved, will require UnitedHealthcare to adhere to a new coverage policy for
L-ADR, and reprocess patients claims under UnitedHealthcare’s revised coverage guidelines.
 
Challenges to proton therapy denials turn on challenging commercial insurers’ internally-
developed clinical guidelines that are at odds with generally accepted standards of care. Over
the last 10 years, insurers have shifted the bases for their proton therapy denials. At first,
insurers relied on internal guidelines to deny treatment on the basis that proton therapy was
considered “experimental” or “investigational.” More recently, however, denials are based on
a determination that proton therapy is “not medically necessary.” These are two very distinct
bases for denial with significant legal implications. 
 
A denial on the basis that the requested therapy is “experimental” or “investigational” draws
from exclusionary language under the plan. Such a denial places the burden of proof on the
insurer to show that proton therapy is, in fact, “experimental” or “investigational” under the
terms of the plan. 
 
On the other hand, federal courts have held that plan language limiting coverage to treatment
considered “medically necessary” is a term of coverage. Baxter v. MBA Grp. Ins. Tr. Health
& Welfare Plan, 958 F. Supp. 2d 1223, 1228–30 (W.D. Wash. 2013). The burden of proof in
an ERISA case to establish that proton therapy is “medically necessary” rests with the
requesting insured. As such, it is now more common to see proton therapy denied on the
basis of medical necessity. An insurer may define “medically necessary” with a series of
bullet-pointed requirements including that the requested procedure be “not investigational.”
Woodruff v. Blue Cross & Blue Shield of Alabama, No. 2:16-CV-00281-SGC, 2018 WL
571933, at *6 (N.D. Ala. Jan. 26, 2018). Nevertheless, the burden of proof remains on the
insured to prove that proton therapy meets all terms of the definition. For example, the
insured may have to prove that proton therapy is “appropriate and necessary for the diagnosis
or treatment,” “in accordance with standards of good medical practices accepted by the
organized medical community,” and “performed in the least costly setting, method or manner,
or with the least costly supplies required by your medical condition.” Id. Often times, plan
language will require an insurer to prove that proton therapy is superior to other traditional,
less expensive forms of radiation like intensity modulated radiation therapy (IMRT),
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brachytherapy, or 3D conformal radiation therapy (CRT). These requirements prove a thick
barrier to access. 
 
Internal clinical guidelines allow the insurance company to load the file with self-serving
citations to outdated and unreliable scientific literature. In addition, insurance companies
often assert that there are no studies that definitively prove the superiority of the requested
treatment (proton therapy) over the treatment the insurance company wants to pay for
(traditional radiation modalities). The problem with this requirement is that it would be
impossible and, perhaps, unethical to conduct such a randomized controlled study. Indeed, no
study can purposefully treat a patient with both proton therapy and IMRT. 
 

Therefore, insureds have been unsuccessful in relying on
studies (like the Proton Radiation Oncology Group
(PROG) 95–09 Study, for example) that show reduced
side-effects to gastrointestinal (GI) or genitourinary (GU)
processes when treated with proton therapy versus other
forms of radiation. Courts will adopt the insurance
company’s view that such a study has “no bearing on
whether proton therapy is more or less efficacious than
IMRT” because “the study was not designed to and did
not test whether proton therapy is more or less efficacious

than other modalities of radiation treatment less efficacious than IMRT.” Baxter, 958 F. Supp.
2d at 1235.  
 
In the most recent federal proton therapy case, Woodruff, the Court did not find persuasive an
appeal letter from Dr. Ivan Namihas at Loma Linda University Medical Center that opined
“that any trial to demonstrate PBRT’s superior efficacy would be ‘unethical.’” Woodruff,
2018 WL 571933 at *2. In a footnote, the Court responded to this particular point by stating
that “the role of this court is not to determine the best course of treatment for prostate cancer,
or even whether PBRT is superior to IMRT, but only whether the decision of the Plan to deny
coverage benefits was legally acceptable under the terms of the Plan.” Id.  
 
Future ERISA litigation is needed to properly educate federal judges. Dispelling and
challenging insurers’ internal guidelines in federal court will unmask decades of insurer
deceit. Financial incentives and considerations that infect the development of insurers’
internal guidelines and proper discovery will reveal that insurers’ motivations violate
Supreme Court precedent imposing “higher-than-marketplace quality standards on insurers”
including that the insurer “‘discharge [its] duties’” “‘solely in the interests of the participants
and beneficiaries.’” Metro. Life Ins. Co. v. Glenn, 554 U.S. 105, 115 (2008). In fact, there is
already hope. On April 29, 2019, Florida federal Judge Robert N. Scola Jr. recused himself
from a new class action suit challenging UnitedHealthcare’s denial of proton therapy filed on
April 3, 2019. In his one-page recusal, Judge Scola made it publicly known that the denial of
proton therapy is “immoral and barbaric.” Cole v. United Healthcare Insurance Co., No.
1:19-cv-21258 (S.D. Fla. Apr. 29, 2019). Cole joins another recently-filed federal ERISA
class action (Weissman v. UnitedHealthcare Insurance Co. et al., No. 1:19-cv-10580 (D.
Mass. Mar. 26, 2019) against UnitedHealthcare regarding proton therapy denials. The right
federal judge with the right case can make all the difference in turning the tide on proton
therapy denials.  
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When insurance wouldn't pay, parents funded cancer patient's $95,000 
lifesaving treatment

By Wayne Drash, CNN
Photographs by Kayana Szymczak for CNN
Updated 11:36 AM ET, Fri August 17, 2018

Boston (CNN)Kate Weissman sits at the edge of the patient table. Her oncologist 
goes over her medical records and says her most recent scans show no recurrence 
of cervical cancer.

"I am remarkably happy," says Dr. Whitfield Growdon, a surgical oncologist who 
specializes in personalized care at Massachusetts General Hospital.

Weissman perks up and claps her hands. "Two years," she says. "We made it two 
years."

"It's amazing," Growdon responds. "It really is."

At 33, Weissman is lean, athletic and strong -- a powerful example of cancer 
survival. Looking at her, it's nearly impossible to comprehend the battle she 
endured, whether it was her hair falling out or wondering whether she would live. 
She says she underwent 55 rounds of radiation, 17 rounds of chemotherapy and 
surgery to remove cancerous lymph nodes.

Insurance refused to pay for cancer treatment 03:03

Her battle was twofold: the fight for her life and the fight with her insurance 
company, UnitedHealthcare.

Weissman was diagnosed with stage 2B cervical cancer in October 2015. She was 
treated with standard chemotherapy and radiation, but by spring 2016, a biopsy 
confirmed that the cancer had spread to her paraaortic lymph nodes, tucked behind 
the bowels and lying in front of the lumbar vertebrae.
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Time was of the essence. After her lymph nodes were removed, her team of 
doctors wanted to target the cancerous area with a specialized treatment called 
proton beam therapy.

Weissman had six highly esteemed oncologists advocating on her behalf, including 
five who also teach at Harvard Medical School and a sixth who was once named 
among America's top doctors by Newsweek. Aides in the offices of Sens. Elizabeth 
Warren and Ed Markey also pressed UnitedHealthcare about covering Weissman's 
proton treatment.

Her doctors believed that proton therapy would be the most effective treatment in 
curing her cancer because it could pinpoint the area around her lymph nodes 
without causing damage to nearby organs.

Massachusetts General Hospital has one of the world's most established proton 
programs, dating to the 1960s. She started her original treatment at Boston's Dana-
Farber Cancer Institute and moved to Massachusetts General solely for its proton 
expertise.

Cindy Weissman fights back tears when she thinks about her daughter's insurance 
denials: "It makes me crazy."

Her doctors at both facilities believed that standard radiation could damage her 
small intestines, leading to "life-threatening complications later, including 
ulceration, bleeding, and severe narrowing of the bowel that could cause bowel 
perforation/rupture, which can be fatal if not treated in a timely fashion," said Dr. 
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Andrea Russo, Weissman's primary oncologist at the time. It could also damage 
her kidneys and cause long-term bone marrow issues.

"She was young, otherwise healthy, and had a curable disease," said Russo, an 
assistant professor at Harvard Medical School. "Not many patients have a second 
chance for a cure, but Kate did."

The nation's largest health insurance company, though, disagreed. 
UnitedHealthcare denied Weissman coverage for proton beam therapy after 
multiple appeals, saying "there is not enough medical evidence to show proton 
beam therapy is effective for your particular condition."

One of the insurance medical directors who twice reviewed Weissman's appeals 
wasn't board-certified in "gynecologic oncology," according to the American 
Board of Obstetrics and Gynecology, raising troubling questions about why she 
was involved in a cancer case.

The denials put Weissman in a terrible predicament: pay $95,000 out of pocket for 
what her doctors said was the best chance at a cure or continue with fully covered 
standard radiation, which could lead to lifelong complications.

Her only chance at life is a new liver, but her insurer said no. Then she wrote a 
powerful plea to the CEO

She and her husband, Matt Eonta, were 30 at the time and didn't have the cash. 
Through tears, the couple called Weissman's parents and asked for help. Lauren 
and Cindy Weissman jumped at the chance, raiding their retirement savings and 
wiring the money to the hospital so she could begin proton treatment immediately.

Kate Weissman and her doctor are all smiles on this day, but "there was a time 
when we were not smiling," Growdon says.

In the patient room, he tells Weissman that he understands both sides of the issue --
that, as UHC said in its denials, there is little evidence to support proton beam 
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therapy for cervical cancer. "We don't have a randomized trial, nor, Kate, are we 
ever going to have a randomized trial for this," he tells her.

Finding 100 patients with cervical cancer that spread to their paroaortic lymph 
nodes, Growdon says, and randomizing 50 of them to standard radiation and 50 to 
proton beam therapy "is just not plausible or feasible."

"We need to be innovative with our care as long as we fervently believe we can do 
it safely -- that we're not going to hurt you with it," Growdon tells her.

Kate Weissman listens as her oncologist, Dr. Whitfield Growdon, goes over her 
latest results. Her scans have shown no signs of her cancer returning. "It's 
amazing," he says.

Proton therapy is best known for treating pediatric brain cancers, where it 
minimizes damage to the brain. Growdon says the same rationale applies here. 
Weissman's medical team laid out what it believed was an effective argument for 
why proton therapy would work and should be covered, he says.

"When your team recommended it," Growdon tells her, "we thought of this as 
being very reasonable and actually, completely the right move -- and that to not do 
it would probably be an error.

"We don't have data that a parachute will save you when you jump out of an 
airplane," he says, "but we're positive it probably works. In this case, I felt this was 
our parachute: It made rational sense.
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"We were in a dire situation, and we had resources to be able to offer. From my 
perspective, it was a no-brainer."

Her recovery, Growdon tells her in the examining room, exemplifies why they 
sought the treatment. Reaching the two-year mark is considered a major milestone 
because the chance of cancer recurring drops dramatically after that point.

"My feeling is, this is a remarkable moment," Growdon says.

"I like it," Weissman responds.

American Medical Association: Denials are a growing problem

Weissman's case stands as a microcosm of growing frustrations in the medical 
community among treating physicians: They say that patients often don't get a fair 
shake from their insurance companies in the review process and that doctors' 
recommendations for new therapies often get shot down.

"Physicians are increasingly alarmed by reports that their patients are being denied 
medically necessary care despite having insurance," Dr. Barbara L. McAneny, 
president of the American Medical Association, told CNN. "Health insurers are 
making these determinations of non-coverage without any transparency, hiding 
behind internal, opaque policies and processes.

"It is not the insurer role to determine when covered care is needed," McAneny 
continued. "Those decisions must be made by patients and their physicians, who 
have critically important medical expertise and firsthand knowledge of the patient's 
unique clinical situation."
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Kate Weissman displays her "cancer folder" containing the paperwork involved in 
her treatment and battle with her insurance company.

Dr. Karen Winkfield, associate director of the Office of Cancer Health Equity at 
Wake Forest Baptist Health, echoed that sentiment: "Much of what we do is 
oftentimes dictated by insurance companies. In many ways, particularly with 
respect to oncologic care, what you can and cannot do for a patient can be 
superseded by the insurance company."

"It's ridiculous that we are being relegated to groveling on our hands and knees to 
ask permission from someone who may or may not understand the technology," 
said Winkfield, who was not involved in Weissman's care.

With only about two dozen proton centers in the nation, Winkfield said, "it's really 
hard to do prospective clinical trials that can do comparisons, particularly in 
cancers that are not that common, including cervical." But, she said, there are 
enough clinical data to support its importance and efficacy in specific cases.

"Its principles are proven," she said of proton therapy. "Sometimes, those 
principles can be applied to newer technologies without having to go through the 
expense of a randomized controlled trial."

Russo, Weissman's oncologist, said "this was a very specific case ... in a young 
patient with curable cancer."

"While a randomized controlled trial does not exist, preliminary peer-reviewed 
published data does -- and shows that proton therapy can significantly reduce the 
(radiation) dose to bone marrow, bladder and small bowel" compared with the 
treatment UHC wanted.
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Lauren and Cindy Weissman paid the $95,000 so their daughter could get the 
treatment her doctors recommended. "While she was in the fight for her life, she 
was having to fight with the insurance company," her father says. "That's just not 
right."

UnitedHealthcare defended its denial of coverage for Weissman's proton therapy.

"Three independent radiation oncologists agreed that proton beam therapy was not 
safer or more effective than the proven standard of care," UHC said in a written 
statement to CNN. "We are pleased that Mrs. Weissman is doing well, and 
welcome studies that examine the use of proton beam therapy for additional types 
of cancer."

The insurance giant declined to provide the names of those three oncologists and 
would not answer CNN's questions as to whether they had specialization with 
proton beam therapy or with cervical cancer.

But UnitedHealthcare said that there is "no credible evidence that proton beam 
therapy is safer or more effective than the proven and covered treatments that are 
the standard of care for cervical cancer."

Pressed by CNN to explain further, UHC offered an additional statement, saying 
Weissman's doctors asked not just for proton therapy but also a standard radiation 
treatment called intensity-modulated radiation therapy, or IMRT.

"While there is no credible clinical evidence that proton beam therapy is safer or 
more effective than IMRT for treating cervical cancer," UHC said, "there is even 
less clinical evidence supporting the safety and efficacy of combining these 
treatments -- and our clinical policy specifically states that the combination of 
these two treatments is unproven."

However, Russo said that the original request was for proton therapy and that once 
she realized the appeals process would be an "uphill battle," she initiated standard 
radiation briefly because Weissman needed urgent treatment.

Being cancer-free two years later without major side effects, her doctors say, is 
proof of why they sought proton beam therapy.

'It was not a discussion'

A recent study by a proton therapy advocacy group found that such battles are not 
uncommon. Cancer patients whose doctors recommend proton therapy are denied 
by their insurers more than 40% of the time, and it takes more than five weeks on 
average to receive a final denial, according to the study by the Alliance for Proton 
Therapy.
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Growdon says doctors simply want a "jury of our peers" when they deal with 
insurance companies, but he believes that was not the case for Weissman: "I think 
a lot of our pleas were not listened to with the way we would've hoped."

He said he was "very surprised" they couldn't persuade UnitedHealthcare to cover 
the treatment. He said he understands that insurance companies need to be cautious 
in approving expensive treatment, but he wished UnitedHealthcare had listened 
more to Weissman's six oncologists.

Weissman's husband, Matt Eonta, says his full-time job became fighting with the 
insurance company -- at a time when he planned to be at her side caring for her 
during rigorous treatment.

"We don't take our charge lightly. We don't want to collapse the health care 
system," Growdon says. "But we do want to be able to advocate for our patients 
and feel like our thoughts and rational ideas are being considered.

"Kate was able to pay for this, but most people cannot," he says. "It's very hard for 
me to think that the next person I may see won't get what I can do for them because 
of money."

In Weissman's case, one of the UnitedHealthcare medical directors who twice 
reviewed her appeals was Dr. Gwendolyn Yates, who is a licensed and board-
certified obstetrician/gynecologist and a medical director with the insurance giant 
since March 2011, according to her Linkedin page.
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The American Board of Obstetrics and Gynecology told CNN that although Yates 
is a board-certified ob/gyn, she "is not board certified in Gynecologic Oncology 
(care of women with cancers of the reproductive system)."

A closer look at Yates revealed that she co-founded a tattoo removal office in 2014 
called A Change of Art Laser Tattoo Removal, according to the Maryland State 
Board of Physicians.

Documents from early 2015 show that Yates was found to have violated the state's 
medical code for "unprofessional conduct in the practice of medicine" by allowing 
a non-doctor to use laser equipment without a physician present. She was 
reprimanded by the state board of physicians and ordered to pay $1,000. According 
to the documents, Yates did not have hospital privileges.

The tattoo removal shop closed last year.

Why was an ob/gyn who is not certified in gynecologic oncology and who was 
disciplined for her tattoo removal business weighing in on specialized cancer 
coverage?

UnitedHealthcare declined to answer CNN's questions related to Yates, and it did 
not provide a statement from her for this story, despite repeated requests. Attempts 
to reach Yates for comment were unsuccessful.

The only thing UnitedHealthcare would say is that she is a "licensed, board-
certified OB/GYN who has direct experience in the diagnosis and treatment of 
cervical cancer."

Yates reviewed two appeals for Weissman. In one of the denials, on May 4, 2016, 
Yates wrote that UnitedHealthcare had reviewed Weissman's file and "also had 
your case looked at by a doctor who specializes in this type of treatment."

"This doctor also spoke with your doctor. Based on the review, there is not enough 
medical evidence to show proton beam therapy is effective for your particular 
condition," Yates wrote. "You do not have coverage for treatments that are not 
effective. The denial is upheld."

Russo, Weissman's oncologist at that time, said she never had any communication 
with Yates during the appeals process. She also said the only peer-to-peer 
conversation she had was "with a man who was very difficult to understand over 
the phone."
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A basket filled with various medications stands as a reminder of Weissman's 
cancer battle.

"He read me the UHC policy, and that was the end of the conversation," Russo told 
CNN. "I did not have the opportunity to truly discuss the case with him.

"Patients who are depending on their insurance companies to make such an 
important life-altering decision on their behalf should have confidence that their 
decision is in the patient's best interest," Russo said.

UHC said that the three independent radiologists were board-certified and that 
"they spoke with Dr. Russo in the initial clinical review, as well as the first and 
second level appeals."

Russo said she remembers "receiving a final phone call with someone who I was 
told was a radiation oncologist, and he had told me the final decision was a denial."

"It was not a discussion; it was him reading me the final decision," Russo said.

The 'sleazy, underbelly moment'

Around Weissman's home are reminders of her journey. Her wig, which she named 
Brigitte. A pillow she embroidered with the message "I've got this."
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Weissman received this letter three weeks after UnitedHealthcare upheld its denial 
of coverage. "It was upsetting," she says.

She also kept a handwritten note from someone at UnitedHealthcare. The letter 
came three weeks after the company rejected her coverage and her parents paid the 
$95,000.

"Thank you for contacting United Health Care, it was a pleasure speaking with 
you!" the note says. "I am so sorry to hear about what you're going through! I hope 
things go well for you & wish you all the best."

Her husband took five weeks off from work during the height of Weissman's 
battle. He planned to do chores around the house and take her to her medical 
appointments.

"But really, fighting the insurance company became a full-time job," Eonta says.

He got some of the state's top politicians to advocate for his wife's coverage, not 
just Warren and Markey but Rep. Mike Capuano. The offices lobbied 
UnitedHealthcare simultaneously with her husband and doctors.

"Anything that we could think of to try to get people to put additional pressure on 
UHC," he says. "It didn't work. It seemed like a sleazy, kind of underbelly moment 
for me in terms of how this insurance company actually worked."

Sitting on a couch in their daughter's home, Lauren and Cindy Weissman express 
relief she's cancer free. They're proud they were able to help when she needed it 
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most, but they say it should never have reached the point where they had to dip 
into their retirement savings for her care.

Cindy Weissman says she is glad she could help her daughter in her time of need. 
"You fight the disease, but it's a whole separate job just trying to stay on top of the 
insurance company," the mother says.

"There was never any question, because her health was the most important thing," 
her father says. "It was disappointing, of course, that the insurance company did 
not support all of the opinions of the doctors. Extremely disappointing. We hope 
this doesn't happen to anyone else."

Her mom fights back tears: "Now that she's better, if I really let myself think about 
that too much, it makes me crazy." She says the insurance denial created anxiety, 
angst and disbelief at a time when her daughter needed to be surrounded by 
"positive thoughts and vibes."

"Here was this young woman who had been paying all these premiums, and now 
she needed them the most, they stepped away from the table," Cindy Weissman 
says.

The parents were sent a refund of $40,000 from the hospital a few months after 
they paid the $95,000. No explanation was given. Her father jokes that he'd gladly 
take another refund of the remaining $55,000.
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Summary

To shed light on the insur-
ance approval process for
proton radiation therapy, our
study followed 903 patients
who entered the process at a
large-volume proton therapy
center, identifying significant
treatment delays (median
21 days with appeal)

Purpose: Proton therapy is increasingly prescribed for cancer treatment, given its po-
tential for improvements in clinical outcomes and toxicity reduction; however, insur-
ance coverage continues to be a barrier to patient access. This study examined
insurance approval and appeal outcomes at a large-volume proton therapy center to
clarify the process and identify areas for improvement.
Methods and Materials: In 2013 to 2016, 1753 patients with thoracic or head and
neck cancer were considered for proton therapy; 903 (553 thoracic, 350 head and
neck) entered the insurance process. Rates of and times to approval and successful ap-
peal after initial denial were calculated. Clinical factors were evaluated for association
with insurance outcomes via logistic regression.

Reprint requests to: G. Brandon Gunn, MD, The University of Texas

MD Anderson Cancer Center, Department of Radiation Oncology, Unit

0097, 1515 Holcombe Blvd., Houston, TX 77030. Tel: 713-563-

2562; E-mail: gbgunn@mdanderson.org

Supported in part by Cancer Center Support (Core) Grant CA016672

from the National Institute of Cancer, National Institutes of Health, to The

University of Texas MD Anderson Cancer Center.

Conflicts of interest: There are no conflicts of interest directly relevant to

this article; however, the following authors hold unrelated financial and pro-

fessional relationships as disclosed: S.J.F. is consultant/advisory boardmember

for Varian. He is founder/director for C4 Imaging. He receives honorariums

fromHitachi andAugmenix, and he has grant funding fromElekta andHitachi.

D.R.G. has honorariums from US Oncology, Merck, BMS, Driver, AstraZe-

neca, Reflexion, andVarian. He is in collaborationwith research studies funded

in part by Varian, Merck, BMS, and AstraZeneca. He also serves on the

Advisory Boards of AstraZeneca. D.I.R. has research support and is a paid

scientific advisor forMerck. N.G.T. is employed byArizona Oncology. A.K.S.,

G.B.G., S.J.F., and M.B.P. hold leadership positions at the Proton Therapy

Center at the University of Texas MDAnderson Cancer Center.

AcknowledgmentsdThe authors extend gratitude toward Chris Wogan

of the UT MD Anderson Department of Radiation Oncology for her

valuable assistance in editing this manuscript.

Int J Radiation Oncol Biol Phys, Vol. -, No. -, pp. 1e10, 2019
0360-3016/$ - see front matter � 2018 Published by Elsevier Inc.

https://doi.org/10.1016/j.ijrobp.2018.12.019

Radiation Oncology
International Journal of

biology physics

www.redjournal.org



104

associated with obtaining
authorization. Furthermore,
although insurance type reli-
ably predicts approval,
several clinically relevant
factors may not be actively
considered in coverage de-
terminations, including trial
enrollment, indication, and
site, with overall approval
rates decreasing over time.

Results: Approval rates by Medicare (nZ 538) and private insurance (n Z 365) were
91% and 30% on initial request, at a median 3 days and 14 days from inquiry to deter-
mination. Of the 306 patients initially denied coverage, 276 appealed the decision, and
denial was overturned for 189 patients (68%; median time, 21 days from initial inquiry).
Onmultivariable analysis, Medicare (odds ratio [OR], 14.20;P<.001) was the strongest
predictor of initial approval. Approval rates decreased from 2013 to 2014 versus 2015 to
2016 (OR 0.54; P Z .001). For patients who appealed denial, multivariable analysis
found no associations between approval and trial enrollment or tumor type. Submission
of a comparison treatment plan (proton vs photon) indicating dosimetric advantage to
normal tissues was associated with decreased likelihood of approval (OR 0.43;
P Z .006), as was a prescribed dose of �66 Gy (OR 0.48; P Z .019).
Conclusions: Despite an 87%ultimate approval rate for proton therapy, the insurance pro-
cess is a resource-intensive barrier to patient access associated with significant time delays
to cancer treatment. These findings, plus the lack of clinical correlates with insurance out-
comes, highlight a need for increased efficiency, transparency, and collaboration among
stakeholders to promote timely patient care and research.� 2018Published byElsevier Inc.

Introduction

Improvements in cancer therapies bring increasing numbers
of cancer survivors,1 in addition to increasing numbers of
patients likely to experience late toxicity, particularly after
radiation therapy (RT). One form of RT, proton therapy, is
increasingly being used as a result of its inherent dosimetric
advantages over photon (x-ray) therapy,2 which can result
in less irradiation of normal tissues (and presumably less
toxicity) than traditional photon therapy.3,4 Proton therapy
is proposed to have particular benefits for cancer of the
head and neck,5-9 thorax,10-13 gastrointestinal tract,14-16 and
breast,17,18 among others, although few direct comparisons
of the 2 modalities have been made.

At present, almost 70 proton therapy centers are in oper-
ation worldwide, nearly half of which are in the United
States19; however, a large gap remains between the number of
patients receiving proton therapy and the number who could
potentially benefit from this advanced modality20 or enroll in
randomized trials to elucidate its role. At this time, perhaps
the greatest barrier to patient access to proton therapy aside
from geographic distance is the insurance authorization
process, a critical component of the United States health care
system, but one that can be opaque and pose delays for timely
patient care.19,21,22 In an effort to clarify the insurance
approval process and identify areas for improvement, we
quantified the time required for insurance authorization, the
incidence of denials and appeals, and outcomes of appeals.
We further sought to identify clinical factors considered by
third-party payers in the approval process.

Methods and Materials

Patients

We queried the treatment center billing database at our
large-volume academic proton center for all patients with

thoracic or head and neck (HN) cancer considered for
proton therapy from January 2013 through December 2016
(n Z 1753). Of the 1753 such patients identified, we
analyzed only those patients for whom protons were
considered a viable treatment modality by the treating
clinician (as verified by chart review) and those who
actually entered the insurance authorization process
(n Z 903). Exclusion criteria included lack of insurance
coverage (ie, self-payment), random assignment to photon
therapy on a clinical trial, and failure to complete the in-
surance authorization process to initial determination
(generally for concerns about delaying treatment). This
study was approved by the institutional review board
(PA17-0084), and patient confidentiality was maintained as
required by the Health Insurance Portability and Account-
ability Act.

Endpoints

Progress through the insurance approval process was
tracked for each patient, including timepoints for initial
authorization submission (inquiry), initial determination
(approval/denial), steps of the appeal process (peer-to-peer
[P2P] and first, second, and third appeals), and final
determination. Time to insurance approval was computed in
calendar days from the date the initial authorization was
submitted to the date of determination.

Statistical analyses

Rates of and time to initial approval were calculated for
patients with Medicare and private insurance. Rates of and
time to successful overturn of denial were also calculated
for patients who entered the insurance appeal process after
initial denial. Differences in time to approval among groups
were compared with the Mann-Whitney test.

Ning et al. International Journal of Radiation Oncology � Biology � Physics2



105

Various patient and treatment factors were assessed for
potential association with insurance outcomes via logistic
regression, and odds ratios (ORs) and 95% confidence in-
tervals (CIs) were calculated: type of insurance (Medicare
vs private), secondary insurance, tumor type (HN vs
thoracic), year, and number of prescribed RT fractions. For
patients entering appeal after initial denial, additional var-
iables evaluated were age, sex, previous receipt of RT
(reirradiation), Eastern Cooperative Oncology Group per-
formance status score, disease stage (metastatic vs non-
metastatic), treatment intent (definitive vs other [adjuvant,
consolidative, palliative]), proton technique (pencil scan-
ning vs passive scatter), RT prescribed dose, and generation
of a comparison plan for intensity modulated RT (IMRT) at
the request of the third-party payer.

In addition, we evaluated whether or not patients were
enrolled in a randomized clinical trial comparing proton
therapy and IMRT. These patients could be enrolled in 1 of
3 major trials active during the study time frame: (1)
Bayesian adaptive randomization trial of passive scattering
proton therapy and intensity modulated photon RT for
locally advanced non-small cell lung cancer (Cancer
ClinicalTrials.gov identifier: NCT00915005)23; (2) ran-
domized trial of intensity modulated proton beam therapy
versus intensity modulated photon therapy for the treatment
of oropharyngeal cancer of the HN (CancerClinicalTrials.
gov identifier: NCT01893307); and (3) proton beam ther-
apy versus IMRT trial for esophageal cancer
(CancerClinicalTrials.gov identifier: NCT01512589).

Each comparative plan set (proton vs IMRT) was eval-
uated to confirm the presence of a dosimetric advantage
(less collateral radiation dose) to one or more normal tis-
sues at risk with proton therapy (vs IMRT). For the pur-
poses of this study, dosimetric advantage with protons was
defined as a decrease of the dose, in gray (Gy), by a min-
imum threshold amount specified for each normal tissue,
based on its respective mean or maximum (max) clinical
dose constraint and aiming for a dose reduction �10%.
Specifically, normal tissues (and their respective dose dif-
ference thresholds) included lung (Dmean >2 Gy), esoph-
agus (Dmean >4 Gy), spinal cord (Dmax >5 Gy), and heart
(Dmean >3 Gy) for thoracic sites; and brainstem (Dmax
>6 Gy), contralateral parotid (Dmean >3 Gy), cochlea
(Dmean >5 Gy), larynx (Dmean >5 Gy), and spinal cord
(Dmax >5 Gy) for HN sites.

Statistical analyses were performed with SPSS Version
23 (IBM Corp, Armonk, NY). For all analyses, the
threshold for statistical significance was P < .05.

Results

Patient characteristics

The clinical and demographic characteristics of the 903
patients who entered the insurance authorization process
are shown in Table 1. Most patients (n Z 553) had thoracic

cancer (67% lung, 25% esophagus, and 8% mediastinum);
the other 350 patients had HN cancer (51% oropharynx,
11% sinonasal, and 10% salivary gland). Most patients
were insured by Medicare (n Z 538 [60%]), and the other
365 [40%] had private insurance. Just more than half (461
patients [51%]) also had some form of secondary insurance
in addition to their primary coverage.

Coverage was initially denied for 306 patients (34%): 49
patients with Medicare coverage (5%) and 257 with private
insurance (29%). Characteristics of the 276 patients who
entered the appeal process after initial insurance denial are
listed in Table 2. The median age of these patients was
58 years (range, 19-87 years). Most (n Z 168 [61%]) were
treated with definitive intent, followed by adjuvant/post-
operative (nZ 82 [30%]), consolidative for oligometastatic
or oligoprogressive disease (8% [n Z 23]), and palliation
(nZ 3 [1%]). A total of 34 patients (12%) were undergoing
RT to a previously treated area (reirradiation). A total of 27
patients (10%) had untreated metastatic disease outside the
RT field.

Of 276 patients who appealed the initial denial, 35
(13%) were enrolled in a prospective randomized
controlled trial comparing proton therapy and IMRT in lung
(n Z 4), esophagus (n Z 6), or HN cancer (n Z 25) and
were randomly assigned to the proton therapy arm. For 110
patients (40%), a comparison IMRT plan was generated at
the request of the insurance company. Evaluation of each
comparative plan set (proton vs IMRT) confirmed the
presence of a dosimetric advantage (lower collateral radi-
ation dose) to normal tissues at risk with proton therapy (vs
IMRT).

Approval/appeal rates and variables associated
with insurance outcomes

A flow diagram outlining the progress through the insur-
ance authorization and appeal process is given as Figure 1.
Of the 903 patients who entered the insurance authorization
process, 597 (66%) were approved for protons on initial
request. These initial approval rates differed by insurance
type, being higher for Medicare (91%) than for private
insurance (30%; Fig. 2A). On univariate analysis, type of
primary insurance, having secondary insurance, treatment
site (thorax vs HN), and inquiry year were associated with
insurance outcome (Table 1). On multivariable analysis,
having Medicare insurance was the strongest predictor of
initial insurance approval (OR 14.2; P < .001), followed by
having secondary insurance (OR 2.6, P < .001, Fig. 3A).
The likelihood of approval decreased over time, being
higher in 2013 to 2014 than in 2015 to 2016 (OR 0.54,
P Z .001). No association was found with treatment site
(thoracic vs HN) or number of prescribed fractions (�33
vs <33).

Of the 306 patients whose initial request was denied, 17
converted to IMRT because of concerns about further
delaying treatment, and 13 patients went on to self-pay for
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proton therapy. The remaining 276 patients entered the
appeal process, with 189 (68%) resulting in overturn of
denial (Fig. 2A). Of the 87 patients ultimately denied
coverage after unsuccessful appeal, 61 converted to IMRT,
and 26 went on to self-pay for proton therapy.

The appeal timeline was divided into 3 steps: P2P or first
written appeal, second written appeal, and third written
appeal. Of the 276 patients who initiated the appeal pro-
cess, 168 (61%) were approved at the first step (P2P or first
written appeal); of the 108 denied at this stage, 58 moved to
the second step (second written appeal), and only 16 of
these patients (28%) were approved (Fig. 2A). Finally, of

the 42 patients denied coverage at second appeal, 15 moved
to third appeal, and 5 (33%) were approved at that stage. In
total, the approval rate for patients who entered the insur-
ance authorization process for proton therapy was 87%;
96% of those approvals were covered by Medicare and 74%
by private insurance.

Analysis of factors associated with insurance approval
among the 276 patients who appealed an initial denial
indicated the following. On univariate analysis, use of
proton therapy for reirradiation, inquiry year, generation of
a comparative IMRT plan, and prescribed RT dose were
associated with insurance appeal outcome (Table 2). On

Table 1 Patient and treatment characteristics for 903 patients who entered the insurance authorization process for proton therapy and
factors tested for association with insurance approval

Variable No. of patients (%)

Univariate analysis Multivariable analysis

OR (95% CI) P* OR (95% CI) P*

Treatment site
Thoracic 553 (61) 2.61 (1.96-3.46) <.001 0.83 (0.52-1.31) .414
Lung 370
Esophagus 138
Mediastinum 45

Head and neck 350 (39)
Oropharynx 179
Sinonasal 38
Salivary gland 35
Neck 21
Orbit 19
Nasopharynx 16
Larynx 11
Face 11
Skull base 10
Oral cavity 7
Thyroid 3

No. of fractions
�33 467 (52) 0.81 (0.61-1.07) .131 0.98 (0.64-1.50) .920
35-39 243
33-34 224

<33 436 (48)
30-31 192
28 146
4-27 98

Inquiry year
2015-2016 459 (51) 0.69 (0.53-0.92) .010 0.54 (0.37-0.78) .001
2016 150
2015 309

2013-2014 444 (49)
2014 371
2013 73

Primary insurance
Medicare 538 (60) 23.75 (16.41-34.37) <.001 14.20 (8.53-23.65) <.001
MC/commercial 365 (40)

Secondary insurance
Yes 461 (51) 13.80 (9.59-19.85) <.001 2.60 (1.57-4.31) <.001
No 442 (49)

Abbreviations: CI Z confidence interval; MC Z managed care; OR Z odds ratio.

* Logistic regression for univariate and multivariable analyses for associations with insurance outcomes.
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multivariable analysis, having secondary insurance (OR
3.1; P Z .047) and reirradiation (OR 8.1; P Z .002) were
the only factors positively associated with successful appeal
(Fig. 3B). In contrast, the likelihood of success was
decreased for those with a prescribed dose �66 Gy (OR

0.48; P Z .019), untreated metastatic disease outside the
treatment field (OR 0.35; P Z .047), and generation of a
comparative IMRT (vs proton) plan (OR 0.43; P Z .006),
despite those plans having lower collateral radiation dose to
normal tissues from proton therapy.

Table 2 Clinical and demographic characteristics of 276 patients who entered the appeal process after denial of coverage for proton
therapy and factors tested for association with insurance approval

Variable No. of patients (%)

Univariate analysis Multivariable analysis

OR (95% CI) P* OR (95% CI) P*

Age at Inquiry
�60 y 114 (41) 1.14 (0.68-1.92) .611
<60 y 162 (59)

Sex
Male 203 (74) 1.09 (0.61-1.93) .771
Female 73 (26)

ECOG PS
�1 32 (12) 1.44 (0.62-3.34) .400
0 244 (88)

RT indication
Definitive 168 (61) 0.81 (0.48-1.36) .419
Other 108 (39)

RCT enrollment
Yes 35 (13) 0.57 (0.28-1.17) .126 0.84 (0.38-1.87) .676
No 241 (87)

Treatment site
Head and neck 155 (56) 0.82 (0.49-1.37) .456 0.75 (0.38-1.49) .411
Thoracic 121 (44)

Primary insurance
Medicare 34 (12) 1.91 (0.80-4.56) .148 1.92 (0.66-5.59) .231
MC/commercial 242 (88)

Secondary insurance
Yes 34 (12) 2.35 (0.93-5.90) .069 3.07 (1.01-9.31) .047
No 242 (88)

Proton Technique
Pencil scanning 200 (72) 0.99 (0.54-1.82) .982
Passive scatter 67 (24)

Reirradiation
Yes 34 (12) 5.49 (1.63-18.50) .006 8.14 (2.21-29.95) .002
No 242 (88)

No. of fractions
�33 153 (55) 0.83 (0.50-1.38) .470
<33 123 (45)

Inquiry year
2015-2016 157 (57) 1.78 (1.07-2.98) .027 1.49 (0.84-2.65) .411
2013-2014 119 (43)

Comparative plan
Yes 110 (40) 0.52 (0.31-0.88) .014 0.43 (0.23-0.79) .006
No 166 (60)

RT dose
�66 Gy 137 (50) 0.51 (0.30-0.86) .011 0.48 (0.26-0.89) .019
<66 Gy 139 (50)

Metastatic disease
Yes 27 (10) 0.54 (0.24-1.21) .133 0.35 (0.13-0.99) .047
No 249 (90)

Abbreviations: CI Z confidence interval; ECOG PS Z Eastern Cooperative Oncology Group performance status score; MC Z managed care;

OR Z odds ratio; RCT Z randomized controlled trial; RT Z radiation therapy.

* Logistic regression for univariate and multivariable analyses for associations with insurance outcomes.

Volume - � Number - � 2019 Insurance Approval Process for Protons 5



108

Regarding the finding of prescribed dose, a stratum-
specific subset analysis was performed for each disease site
to rule out the presence of a confounding factor. For each
site, a similarly decreased approval rate was noted: ORs
0.41 (P Z .028) and 0.46 (P Z .053) for thoracic and HN,
respectively. Both these values fall within range of the
overall univariate OR (0.51; P Z .011), presented in
Table 2.

Timeline and treatment delays in the insurance
authorization and appeal process

The median time from authorization submission to final
insurance determination for all patients was 10 days
(interquartile range [IQR], 20 days). For patients whose
initial request was approved (n Z 597), the median time
from authorization submission to determination was 5 days
(IQR, 10 days; Fig. 2B). The type of insurance coverage
affected the time to initial determination, being

significantly longer for private insurance versus Medicare
(14 days vs 3 days, P < .001).

For patients whose initial request was denied who sub-
sequently entered the appeal process, the median time to
determination from first authorization submission was
21 days (IQR, 22 days), which was significantly longer than
the determination time for those approved on initial request
(P < .001, Fig. 2B). As expected, the median time from
authorization submission to final determination increased
with each step of the appeal process: 20 days (IQR,
20 days) for the first step (P2P or first written appeal),
33 days (IQR, 26 days) for the second step (second written
appeal), and 64 days (IQR, 87 days) for the third step (third
written appeal).

Discussion

Pertinent findings from this analysis of the insurance
authorization process for proton therapy were as follows:

Excluded from analysis (n = 850)

Entered insurance authorization process (n = 903)

Medicare (n = 538) Private Insurance (n = 365)

Approved, on initial request (n = 489) Approved, on initial request (n = 108)
Denied, entered appeal process (n = 34) Denied, entered appeal process (n = 242)

Denied, converted to IMRT (n = 4) Denied, converted to IMRT (n = 13)
Denied, went on to self-pay (n = 11) Denied, went on to self-pay (n = 2)

Approved, on overturn of denial (n = 27) Approved, on overturn of denial (n = 162)

Approved, with private insurance (n = 270)

Denied, converted to IMRT (n = 5) Denied, converted to IMRT (n = 56)

Denied, converted to IMRT (n = 69)Denied, converted to IMRT (n = 9)

Denied, went on to self-pay (n = 2) Denied, went on to self-pay (n = 24)

Denied, went on to self-pay (n = 26)

Initial Inquiry
5 days*

Appeal Process
16 days*

Overall Outcomes

Consultation

Denied, went on to self-pay (n = 13)

Approved, with Medicare (n = 516)

Did not enter/complete insurance process
Lack of insurance (out-of-pocket payers)
Randomized to photons on clinical trial

All thoracic and head-and-neck
patients considered for protons at

our institution from 2013-2016
(n = 1753)

Proton Insurance Process Flow Diagram

Fig. 1. Flow diagram outlining the steps for the insurance review and approval process. *Median times (days) associated
with each step. Abbreviation: IMRT Z immunity modulated radiation therapy.
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First, a substantial discrepancy exists in the approval rates
for patients with Medicare versus private insurance, with
rates substantially lower for the latter; second, reliable
predictors of insurance approval were limited, and several
clinically relevant factors that could be taken into consid-
eration for coverage apparently were not; and third, the
insurance authorization process for proton therapy can lead
to significant delays in cancer treatment, particularly the
appeal process after initial denial, although the ultimate rate
of successful overturn in this study was high.

The type of insurance was the factor with the strongest
association with initial approval in our study. The behavior
of third-party payers is predictable in this setting: As pri-
vate companies, payers may exercise restrictive coverage
policies, prior authorization processes, and limited patient
resource utilization.24,25 In contrast, Medicare generally
covers proton therapy for most cases,26 as indicated by our
findings and by those of a study at the University of
Pennsylvania, which found Medicare insurance status to be
the only factor predicting receipt of proton therapy.27 Taken

together, these findings suggest that at present, insurance
coverage may have a larger influence on the choice of
treatment modality than clinically relevant factors.

Our study indicates a surprising lack of reliable clinical
predictors of insurance approval on appeal. For patients
who appeal an initial denial, receiving proton therapy for
reirradiation is likely to be approved, but proton therapy for
metastatic disease is not. However, no associations were
found for likelihood of approval and patient age, functional
status, indication for treatment, treatment site (tumor type),
proton technique, or number of prescribed fractions. Oddly,
we found decreased likelihood of successful appeal asso-
ciated with receipt of �66 Gy.

More surprisingly, we found a decreased likelihood of
success with provision of comparison IMRT plansda task
requiring significant time and resources and often requested
by payersddespite indication of a dosimetric advantage for
the submitted proton therapy plans. Despite specialty
matching, many private insurance P2P medical reviewers
lack clinical experience with proton therapy and ultimately
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60.9%, 168 Approved, on 1st Appeal and/or Peer-to-Peer
5.8%, 16 Approved, on 2nd Appeal
1.8%, 5 Approved, on 3rd Appeal
31.5%, 87 Denied, Despite Appeal

Approved,on Initial Request

n = 489

Approved, uponAppeal
Deined, converted to IMRT
Denied, self-paid
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Fig. 2. Insurance outcomes for proton therapy. (A) Bar graphs illustrating overall outcomes grouped by payer type
(Medicare vs private). (B) Time intervals from initial authorization request to ultimate insurance determination, indicating
significant delays associated with the appeal process. Vertical bars indicate median times (days) and interquartile ranges.
Abbreviation: IMRT Z immunity modulated radiation therapy.
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defer to their medical coverage policies, regardless of the
supporting information provided. In this setting, subjective
assessments can be made about the significance of dose
reductions relative to IMRT, leading to denials contrary to
emerging evidence of objective decreases in toxicity,
particularly for HN malignancies,6,7 and national guideline
recommendations.28,29 Taken altogether, the inability of
comparative proton versus IMRT plans to reverse coverage
denials may be a hallmark of a noncollaborative and inef-
ficient process ultimately inhibiting patient access and
leading to additional delays.

Indeed, our findings suggest that third-party payers may
overlook expert consensus guidelines regarding indications
for proton therapy in determining coverage. For example, in
2014, the American Society for Therapeutic Radiation

Oncology (ASTRO) published a list of proton therapy in-
dications recommended by experts for insurers.29 The most
recent version includes several HN site indications,
including advanced or unresectable HN cancers, cancers of
the paranasal sinuses and other accessory sinuses, and base-
of-skull tumors. The ASTRO guidelines also support
coverage of proton therapy for non-T4 or resectable HN
cancer and for thoracic cancer if the patient is enrolled on a
study approved by an institutional review board.29 These
guidelines are further supported by those of the National
Comprehensive Cancer Network, which now recognizes
proton beam therapy as a standard option for HN malig-
nancies.28 However, in the present study, HN treatment site
was not associated with initial approval or successful ap-
peal. To expedite the approval process, these guidelines,
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Fig. 3. Patient characteristics associated with (A) initial insurance approval for proton therapy (n Z 903) and (B) approval
on appeal after initial denial for proton therapy (nZ 276), presented as odds ratios calculated via logistic regression analysis.
Abbreviations: CI Z confidence interval; MC Z managed care; OR Z odds ratio; RCT Z randomized controlled trial;
RT Z radiation therapy.
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based on the best evidence available to date, should be
incorporated into the determination algorithm for insurance
coverage.30

Contrary to these recommendations, our findings indi-
cate that randomized clinical trial enrollment is not asso-
ciated with insurance approval. These findings epitomize
the catch-22 affecting all proton therapy providers: Major
insurance companies deny coverage because of the lack of
level 1 evidence for proton therapy,22,31 yet the very trials
needed to generate such data cannot accrue because of lack
of coverage.32,33 The National Institutes of Health and
National Cancer Institute attempted to address this issue by
providing a letter of support advocating for coverage of
patients in phase 3 comparative effectiveness proton tri-
als.34 To generate the evidence needed to prove clinical
effectiveness, payers should cover proton therapy for pa-
tients under a rapid clinical trial pathway, which would
streamline the process and lead to greater transparency and
reduced delays for patients in trials.31,33

Despite the aforementioned barriers, the insurance
approval and appeal rates for proton therapy were quite
high, with 87% ultimately achieving coverage, including
approval for 2 of every 3 patients entering appeal. These
findings are supported by an analysis of pediatric patients at
the University of Pennsylvania21 that reported a high suc-
cessful overturn rate for the 11% of pediatric patients
initially denied coverage, but at the expense of significant
resources. The authorization process, and specifically the
appeal process, is associated with significant treatment
delays of greater than 2 weeks after initial denial.

Physicians and patients are in flux during this waiting
period as they weigh the potential benefits of proton therapy
against the detrimental effects of treatment delay. In actual-
ity, many clinicians ultimately forego further appeal after
first denial, as indicated by the 50% dropout rate between the
first and second appeal steps. Some of this dropout is due to
“insurance process fatigue,” which can have long-term im-
pacts on patient care and research. However, many patients
(particularly those with lung and HN malignancies) cannot
wait for the appeals process because of clinical risks of
progression andmortality associated with treatment delay.35-
38 Overall, streamlining these processes would benefit all
parties involved by facilitating the delivery of time-sensitive
oncologic therapy to patients while mitigating the resource
burden for both providers and payers.

Of note, our data demonstrate an unexpected reduction
in proton cases in 2016 relative to prior years (Table 1),
attributable to both internal and external factors.
Regarding internal causes, our simultaneous conversion
to a new electronic medical record and billing system that
year and associated reduced overall clinical activity led to
a reduced number of consultations. Externally, we found
a peak of insurance denials during this time. We have
since expanded our new patient and consult clinic ca-
pacity and made several changes to our process for
authorization and appeals, with numbers trending up in
recent years.

The primary limitation of the present study is its retro-
spective, single-institution nature. Furthermore, an under-
lying bias by insurance type could exist because providers
may not even enter the insurance process for payers with
low approval rates. This observation would account for the
lack of Medicaid and military insurance in this study, which
poses an inherent analysis bias. However, as one of the first
and largest proton treatment centers worldwide, we have
significant experience with proton therapy and with the
insurance authorization process. These factors, along with
our dedicated payer relations team and streamlined pro-
cesses, may translate into even longer delays and lower
approval rates for other institutions (further emphasizing
issues associated with the process), even if the treated
conditions are similar and the payers are national. Our
study also benefits from the large, diverse patient popula-
tion, with inclusion of several treatment sites, treatment
indications, and insurance providers, enhancing the gener-
alizability of our findings.

Conclusions

Results from this largest study to date on the operational
workflow of the insurance authorization process for proton
therapy inform patients, physicians, policymakers, and
payers. Given the relatively high ultimate approval rate for
proton therapy after a resource-intensive authorization and
appeal process, these findings highlight the need for
transparency and collaboration among all parties to pro-
mote timely access to prescribed cancer care. Furthermore,
insurance coverage guidelines should reflect National
Comprehensive Cancer Network guidelines,28 expert
consensus recommendations (eg, ASTRO),29 and factors
that have been found to have clinical relevance from the
growing literature on proton therapy.
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Cancer: One Cancer Centers Experience
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Purpose/Objective(s): Given the potential for insurance approval to be a

barrier to access to proton therapy (PT) for patients (pts) with head and

neck cancer (HNC), this study was conducted to characterize the recent

insurance approval/appeal outcomes at our institution.

Materials/Methods: Our database was queried for the number of HNC pts

entering the insurance authorization process for PT; subsequent rates and

time to insurance approval and successful overturn of denial on appeal

were calculated. Clinical factors evaluated for association with approval on

initial request were: site, insurance, year, and # of fractions. In addition,

factors evaluated for association with successful appeal were: age, sex,

ECOG, treatment intent (definitive vs. adjuvant), prior radiation, stage,

dose, and PT technique (scanning vs. passive). Impact of comparative

plans (IMRT vs. PT) submitted as part of the appeal process was analyzed,

including presence of dosimetric advantage for specified OARs (parotid,

cochlea, larynx, brainstem, spinal cord) defined as an improvement of

�10% of the max or mean clinical dose constraint.

Results: From 01/13-12/16, the insurance authorization process was

initiated for 350 pts with HNC; 130 had Medicare and 220 managed care/

commercial insurance (MC). The number of pts with Medicare and MC

who received insurance approval on initial request were 122 (94%) and 63

(27%), with median time from inquiry to decision of 6 (interquartile range

[IQR]: 15) and 14 calendar days (IQR: 11), respectively. Of the 165 who

were denied on initial request, an appeal process was initiated for 155

(94%), and of these, 109 (70%) had successful overturn of denial, with

median time from inquiry to ultimate decision of 26 calendar days (IQR:

25). On univariate analysis (nZ350), base of skull (OR 5.22, pZ.027),

Medicare (OR 12.53, p<.001), secondary insurance (OR 10.44, p<.001),

and # of fractions (<33; OR 2.70, pZ.0490) were associated with approval

on initial request. However, on multivariable analysis (MVA) only Medi-

care (OR 6.86, pZ.014) remained significant. For pts entering the appeal

process (nZ155), MVA found a decreased likelihood of approval with

definitive intent (vs. adjuvant) (OR .25, pZ.031) and submission of

comparative plans (OR .202, p<.001). Of the 35 for whom a comparative

plan was submitted, only 16 (46%) had a successful overturn of denial, and

the presence of a dosimetric advantage for PT plans for the OARs tested

was not associated with overturn of denial.

Conclusion: These single institution results inform patients, physicians,

policy makers, and insurers and highlight the need for insurers to greatly

reduce the time to approval to ensure more timely access to PT, particu-

larly for those in an insurance appeal process. The negative correlation of

submission of a comparative plan with overturn of denial, despite dosi-

metric advantage for the OARs tested, and lack of distinct clinical corre-

lates of approval, suggest that the insurance approval/appeal process is

arbitrary and in need of reform.

Author Disclosure: M.S. Ning: None. D.R. Gomez: Research Grant;

Merck, AstraZeneca. Honoraria; BMS. Speaker’s Bureau; Merck, Varian.

Advisory Board; AstraZeneca. E.D. Brooks: None. C. Kim: None. M.B.

Palmer: Chief Operating Officer; UT MD Anderson Cancer Center Proton

Therapy Center. A.K. Shah: Chief Healthcare Value Officer; UT MD

Anderson Cancer Center Proton Therapy Center. J. Phan: None. H.D.

Skinner: None. D.I. Rosenthal: Advisory Board; BMS. A.S. Garden:

None. W.H. Morrison: Advisory Board; Regeneron. Stock; Merck,

Baxter, Johnson and Johnson. Leader of Radiation Section of Committee

for Several Years; NCCN Nonmelanoma Skin and Merkel Cell Commit-

tees. C.D. Fuller: Research Grant; National Institutes of Health, National

Science Foundation, Elekta AB, National Institutes of Health. Grant

funding; Elekta AB. Honoraria; Nederlandse Organisatie voor Weten-

schappelijk Onde. Consultant; Elekta AB, Nederlandse Organisatie voor

Wetenschappelijk Onde. Travel Expenses; Elekta AB, Nederlandse

Organisatie voor We. J. Reddy: None. K.M. Christopherson: None. S.J.

Frank: Research Grant; C4 Imaging, ELEKTA, U19. Founder and Di-

rector; C4 Imaging. Honoraria; ELEKTA, Varian Medican Systems, Inc.

Consultant; Varian Medican Systems, Inc. Advisory Board; Varian Medi-

can Systems, Inc. Stock; C4 Imaging. Royalty; C4 Imaging. Patent/License

Fees/Copyright; C4 Imaging; North America Skull Base Society. Chair -

Head. G.B. Gunn: Associate Medical Director; UT MD Anderson Cancer

Center Proton Therapy Center.

TU_8_2969
Clinical Predictors and Disparities in Surveillance PSA
Utilization after Prostate Cancer Treatment

C.H. Chapman,1,2 J. Burns,1 A. Tsodikov,3 M.G. Chang,4 C. Deville, Jr,5

B. Hollenbeck,6 and T. Skolarus1,3; 1Veterans Administration Ann Arbor

Healthcare System, Ann Arbor, MI, 2Department of Radiation Oncology,

University of Michigan, Ann Arbor, MI, 3University of Michigan, Ann

Arbor, MI, 4Hunter Holmes McGuire VA Medical Center, Richmond, VA,
5Department of Radiation Oncology and Molecular Radiation Sciences,

Johns Hopkins University School of Medicine, Baltimore, MD,
6Department of Urology, University of Michigan, Ann Arbor, MI

Purpose/Objective(s): Guidelines recommend prostate cancer patients

undergo PSA surveillance at least annually after treatment to identify

disease recurrence. Few studies have assessed adherence to these recom-

mendations, and the extent to which early post-treatment PSA values

impact guideline concordance is unknown.

Materials/Methods:We used the Veterans Affairs Central Cancer Registry

to identify 11660 patients treated definitively for prostate cancer (surgery,

radiotherapy (RT) +/- androgen deprivation therapy (ADT)) with at least 5

years of follow up through 2011. We defined guideline-concordant PSA

surveillance (GCPS) as receipt of at least one PSA annually for 5 years

post-treatment. We used logistic regression models adjusted for de-

mographic and clinical variables to examine associations with GCPS. We

also determined whether post-treatment PSA values were associated with

GCPS.

Results: Surveillance PSA utilization was >90% in years 1-2 across all

modalities, and >83% in years 3-5. Gleason score 8-10 was associated

with GCPS for men treated with surgery (adjusted Odds Ratio (aOR) 1.70,

p<0.001) and RT+ADT (aOR 1.49, pZ0.002). Higher comorbidity was

associated with GCPS for men treated with surgery (aOR 1.29, pZ0.005),

with a trend for RT (aOR 1.18, pZ0.063). Younger age predicted for

GCPS for RT+ADT (aOR 0.98, pZ0.005). Black (v. white) men treated

with RT were more likely to have GCPS (aOR 1.33, pZ0.001), with a

trend for lower likelihood of GCPS in the surgical (aOR 0.86 pZ0.077),

and RT+ADT groups (aOR 0.82, pZ0.080). Other factors associated with

GCPS after surgery included: marital status and positive surgical margins,

with a trend for initial PSA. Higher year 1 PSA levels predicted for GCPS

for surgery and RT (OR 1.07 & 1.02, p’s < 0.03), and remained significant

for surgical patients with PSAs of < 0.5 (OR 4.07, p<0.001) and 1.0 (OR

2.20, pZ0.002).

Conclusion: Guideline-concordant PSA surveillance is high in the first 5

years after prostate cancer treatment. We found that surgical patients with

higher comorbidity had higher GCPS raising concerns about missed op-

portunities to salvage low comorbidity patients with longer life expectancy.

Higher year 1 PSA levels were associated with GCPS for surgical and RT

patients, potentially mediated through monitoring and treating recurrent

disease. On the other hand, early low PSA levels may provide false

reassurance in patients at risk of failure. Better understanding the impact of
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Summary

This study is the first to
comprehensively assess the
state of prior authorization
for proton beam therapy
(PBT). The majority of
adults who require prior
authorization are initially
denied and thus experience
significant care delays. We
found no clinical character-
istics that predicted insur-
ance approval for PBT.
Insurers have not provided
coverage for patients on
randomized clinical trials to
generate high-quality evi-
dence for PBT and have not
adopted clinical practice
guidelines to guide their
coverage decisions.

Purpose: Prior authorization (PA) has been widely implemented for proton beam
therapy (PBT). We sought to determine the association between PA determination
and patient characteristics, practice guidelines, and potential treatment delays.
Methods and Materials: A single-institution retrospective analysis was performed of
all patients considered for PBT between 2015 and 2018 at a National Cancer Institute
edesignated Comprehensive Cancer Center. Differences in treatment start times and
denial rates over time were compared, and multivariable logistic regression was used
to identify predictors of initial denial.
Results: A total of 444 patients were considered for PBT, including 396 adult and 48
pediatric patients. The American Society for Radiation Oncology model policy
supported PBT coverage for 77% of the cohort. Of adult patients requiring PA, 64% were
initially denied and 32% remained denied after appeal. In patients considered for
reirradiation or randomized phase 3 trial enrollment, initial denial rates were 57% and
64%, respectively. Insurance coverage was not related to diagnosis, reirradiation, trial
enrollment, or the American Society for Radiation Oncology model policy guidelines,
but it was related to insurance category on multivariable analysis (P < .001). Over a
3-year timespan, initial denial rates increased from 55% to 74% (P Z .034). PA delayed
treatment start by an average of 3 weeks (and up to 4 months) for those requiring appeal
(P < .001) and resulted in 19% of denied patients abandoning radiation treatment
altogether. Of pediatric patients, 9% were initially denied, all of whom were approved
after appeal, and PA requirement did not delay treatment start (P Z .47).
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Conclusions: PA requirements in adults represent a significant burden in initiating PBT
and cause significant delays in patient care. Insurance approval is arbitrary and has
become more restrictive over time, discordant with national clinical practice guidelines.
Payors and providers should seek to streamline coverage policies in alignment with
established guidelines to ensure appropriate and timely patient care. � 2018 Elsevier
Inc. All rights reserved.

Introduction

Prior authorization (PA) is a cost-containment strategy
employed by payors to allow coverage evaluation of
medical services and thus control health care utilization and
spending.1 However, studies have found that PA can
inappropriately restrict medical care, resulting in greater
long-term morbidity and costs.2,3 PA may also consume a
significant expenditure of time and resources for health care
providers. In a recent American Medical Association
survey, 86% of physicians reported that PA places an
increasingly high burden on their practice, with physicians
and staff spending an average of 14.6 hours per week solely
on PA requirements.4

PA has been widely implemented by insurers and their
subsidiary radiation oncology benefit managers for proton
beam therapy (PBT). PBT is an advanced radiation
treatment (RT) modality that has become widely available
over the past decade: The number of operational PBT
facilities in the United States expanded from 3 in 2005 to
28 currently.5 The favorable physical properties of PBT
allow highly conformal dose-escalated treatment with less
integral dose to normal organs, theoretically leading to
improved tumor control with reduced rates of short- and
long-term toxicity and secondary malignancy.6,7 However,
PBT is also significantly more expensive than other types of
RT in light of the immense costs of building and operating
particle accelerators.8 Commercial payors are reluctant to
share the large upfront costs of PBT and as such have
enacted PA policies restricting the use of PBT.9 In contrast,
patients with Medicare insurance are able to access PBT
with clear provisions on best use governed by local
coverage determinations; however, patients on managed
care plans administered by commercial payors are still
subject to PA policies.

A recent report by the Alliance for Proton Therapy
Access found that 63% of PA requests for PBTwere initially
denied by commercial insurers; after appeal, 42% remained
denied.9 Given the variability in PA requirements and the
current lack of randomized level 1 evidence supporting PBT,
the American Society for Radiation Oncology (ASTRO)
released a model policy to guide the appropriate use and
coverage of PBT.10 ASTRO also highlighted the burden of
PA on radiation oncology practices as one of its 2018
legislative priorities for congressional reform.11

To date, there has been no objective assessment of
patient characteristics associated with insurance denial for

PBT or the impact of the PA process on PBT delivery,
particularly at a high-volume National Cancer
Instituteedesignated Comprehensive Cancer Center. We
therefore sought to evaluate the time course and outcomes
of PA requests as they relate to clinical practice guidelines
for PBT and the resulting delays in treatment caused by
prolonged PA determinations.

Methods and Materials

Study cohort

All patients who were treated with or considered for PBT at
our institution between May 1, 2015 and April 30, 2018
were included in this institutional review boardeapproved
retrospective analysis. For those who did not receive PBT,
inclusion criteria to qualify as being “considered for”
PBT included administrative staff initiating PA for PBT
and/or patients undergoing computed tomography (CT)
simulation specifically for PBT planning. All patients
who were considered for PBT were reviewed at a
weekly departmental conference to determine collective
appropriateness for PBT.

Baseline variables

We abstracted patients’ baseline data, including age, sex,
treatment site, diagnosis, year of diagnosis, history of RT,
clinical trial enrollment, and insurance category. Age was
categorized as adult (>21 years old) or pediatric
(�21 years old). History of RT was only included if it
overlapped with the site that was currently being
considered for treatment (reirradiation setting). In addition
to successfully enrolled patients, the clinical trial category
included patients for whom enrollment was attempted but
insurance denial for PBT precluded eligibility. In adults,
only clinical trials that were randomized phase 3 trials of
PBT versus photon RT were included in the clinical trial
category.

Group category as described by ASTRO’s PBT model
policy was also determined for each patient. Group 1
consists of sites that frequently support the use of PBT
based on published clinical data and medical necessity and
includes pediatric cancers, central nervous system
cancers, head and neck cancers, primary liver cancers
(hepatocellular carcinoma and cholangiocarcinoma),
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retroperitoneal sarcomas, and reirradiation cases.10 Group 2
covers all other disease sites that are recommended for PBT
coverage when treated as part of a clinical trial or
multi-institutional patient registry.10 Cases that did not fall
into Group 1 or 2 were classified as “other.”

Outcome variables

Outcome variables included treatment modality, presence
of PA requirement, PA determination, and time to
authorization and treatment start. Treatment modality
included PBT, photon RT, or no RT (patient either received
surgery or chemotherapy or deferred all treatment). If PA
was required, PA determination was categorized as
approved upfront or initially denied. Those who were
initially denied were further categorized as approved after
appeal or ultimately denied, depending on the outcome of
the appeals process. The total number of appeals for each
patient was also recorded. Time to authorization was
calculated as the number of days between the start date of
the authorization process and receipt date of the final PA
determination, to capture the entire time interval of the PA
process. Time to start was calculated as the number of days
between CT simulation date and treatment start date
(whether PBT or photon RT); however, if the PA process
delayed scheduling of CT simulation, number of days
between authorization start date and treatment start date
was used to calculate time to start.

Statistical analysis

Descriptive statistics were computed for the entire study
cohort and for PBT and non-PBT groups separately. We
used c2 testing was used to examine differences in receipt
of PBT by baseline characteristics and in PA determination
by year. Differences in time to treatment start were
compared using 2-sample uneven variance t tests or
Kruskal-Wallis testing. Post hoc Dunn’s test with
Bonferroni correction was used to determine significant
pairwise differences. Univariable and multivariable logistic
regression analyses were conducted to evaluate predictors
of initial denial. A significance level of P < .05 was used.
All analyses were performed using STATA 14.0 (StataCorp,
College Station, TX).

Results

Baseline characteristics

Table 1 presents baseline characteristics of those treated
and not treated with PBT. A total of 444 patients were
considered for PBT, of whom 300 (68%) were treated with
PBT, 114 (26%) were treated with photon RT, and 30 (7%)
were not treated with any RT. Adult patients represented
89% of the study cohort (396 patients) and had a mean age
of 56.9 years (range, 22-92 years); 254 (64%) were treated

with PBT. Pediatric patients represented 11% of the study
cohort (48 patients) and had a mean age of 13.2 years
(range, 2-21 years); 46 (96%) were treated with PBT.
Thirty-eight patients, including 36 adult and 2 pediatric
patients, were treated with photon RT because of its
favorable dosimetry rather than insurance noncoverage
(33% of photon RT patients).

The most common diagnoses to be considered for PBT
were breast cancer (17%), low- or high-grade glioma
(11%), and benign histology (93% of which were in the
central nervous system) (10%). Sixty-four percent met
ASTRO group 1 criteria and 13% met group 2 criteria, for a
total of 77% for whom the model policy would support
PBT coverage. One hundred and two patients (23%) and 38
patients (9%) were considered for reirradiation and clinical
trial enrollment, respectively. The most common insurance
carriers were commercial payors (including managed care)
(51%), followed by Medicare (27%) and Medicaid (18%).

Prior authorization outcomes

PAwas required in 220 adult patients, including 81%, 92%,
and 75% of patients with commercial, Medicaid, and
military insurance, respectively. PA was required in 35
pediatric patients, including 69% and 100% of patients with
commercial and Medicaid insurance, respectively. Patients
with Medicare insurance or charity care did not require PA.

Figure 1A illustrates PA determination for adult versus
pediatric patients. In the 197 adult patients for whom PA
was completed, PA was approved upfront in 71 patients
(36%) and initially denied in 126 patients (64%). Of these
initially denied patients, 49% (62 patients) were approved
after appeal and 51% (64 patients) were ultimately denied;
thus, the ultimate denial rate was 32%. Of patients
approved after appeal, 71%, 15%, 11%, and 3% were
approved after first-, second-, third-, and fourth-level
appeals, respectively. Of patients ultimately denied, in
27% no appeal was placed after the first denial (usually in
the interest of time), and 36%, 28%, and 9% were
repeatedly denied after first-, second-, and third-level
appeals, respectively. Five patients progressed to external
appeal through a state-mandated independent third-party
reviewer, 3 of whom (60%) had their insurer’s denial
overturned. Twelve patients who were ultimately denied did
not receive any RT (19% of ultimate denials): 5 pursued
other treatment (chemotherapy or surgery), 4 opted for no
treatment after consideration of risks and benefits of
nonproton RT, and 3 had disease progression during an
extended appeals process.

In pediatric patients, PA was approved upfront in 32
patients (91%) and initially denied in 3 patients (9%)
(18, 20, and 21 years old) and who were all subsequently
approved after first- or second-level appeals. On univariable
logistic regression, pediatric patients were 95% less likely
to receive initial denial compared with adults (odds ratio
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[OR], 0.05; 95% confidence interval [CI], 0.02-0.18;
P < .001).

Figure 1B to 1H illustrates PA determination by baseline
characteristics in adults. The most common diagnoses to be
initially denied were prostate cancer (80%), lymphoma
(77%), breast cancer (69%), and primary liver cancer
(69%). In patients with prostate cancer, 63% of those
initially denied were considered for trial enrollment or
reirradiation. In patients with lymphoma, 60% of those
initially denied were �30 years old with mediastinal
disease. Similarly, in patients with breast cancer, 66% of
those initially denied had strong rationale for considering
PBT, including trial enrollment, reirradiation, young age

(�40 years) and receipt of regional nodal irradiation, or
new cardiac or pulmonary toxicity from chemotherapy. The
ultimate denial rate for primary liver cancer was the second
highest at 44% (after prostate cancer at 50%), despite it
being supported as a group 1 designation by the ASTRO
model policy.

ASTRO model policy group 1 patients had an initial
denial rate of 60%, similar to other patients at 63%, but
group 2 patients had a considerably higher rate of 81%. In
patients considered for reirradiation or clinical trial
enrollment, initial denial rates were 57% and 64%,
respectively, and ultimate denial rates were 23% and 43%,
respectively. In patients with commercial or Medicaid

Table 1 Baseline characteristics of patients considered for proton beam therapy

Characteristic
Patients treated
with PBT, n (%)

Patients not treated
with PBT, n (%)

Total number of
patients, n (%)

P
value

Total 300 144 444
Age, y <.001*

Adult (>21) 254 (84.7) 142 (98.6) 396 (89.2)
Pediatric (�21) 46 (15.3) 2 (1.4) 48 (10.8)

Sex .32
Male 163 (54.3) 71 (49.3) 234 (52.7)
Female 137 (45.7) 73 (50.7) 210 (47.3)

Treatment site .13
Thorax 100 (33.3) 51 (35.4) 151 (34.0)
Central nervous system 67 (22.3) 25 (17.4) 92 (20.7)
Head and neck 54 (18.0) 17 (11.8) 71 (16.0)
Pelvis 45 (15.0) 25 (17.4) 70 (15.8)
Abdomen 34 (11.3) 26 (18.1) 60 (13.5)

Diagnosis .034*

Other 84 (28.0) 43 (29.9) 127 (28.6)
Breast cancer 44 (14.7) 30 (20.8) 74 (16.7)
Low- or high-grade glioma 31 (10.3) 16 (11.1) 47 (10.6)
Benign histology 33 (11.0) 10 (6.9) 43 (9.7)
Sarcoma 31 (10.3) 7 (4.9) 38 (8.6)
Prostate cancer 22 (7.3) 10 (6.9) 32 (7.2)
Primary liver cancer 14 (4.7) 16 (11.1) 30 (6.8)
Lymphoma 24 (8.0) 5 (3.5) 29 (6.5)
Non-small cell lung cancer 17 (5.7) 7 (4.9) 24 (5.4)

ASTRO PBT Model Policy .002*

Group 1 202 (67.3) 83 (57.6) 285 (64.2)
Group 2 27 (9.0) 30 (20.8) 57 (12.8)
Other 71 (23.7) 31 (21.5) 102 (23.0)

Reirradiation Setting .98
Yes 69 (23.0) 33 (22.9) 102 (23.0)
No 231 (77.0) 111 (77.1) 342 (77.0)

Clinical trial enrollment .18
Yes 22 (7.3) 16 (11.1) 38 (8.6)
No 278 (92.7) 128 (88.9) 406 (91.4)

Insurance category .020*

Commercial/managed care 139 (46.3) 86 (59.7) 225 (50.7)
Medicare 93 (31.0) 28 (19.4) 121 (27.3)
Medicaid 51 (17.0) 27 (18.8) 78 (17.6)
Military 4 (1.3) 0 (0.0) 4 (0.9)
Charity care 13 (4.3) 3 (2.1) 16 (3.6)

Abbreviations: ASTRO Z American Society for Radiation Oncology; PBT Z proton beam therapy.

* Statistically significant.
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Fig. 1. Percentage of patients approved upfront versus initially denied by age category (A) and in adult patients by sex (B),
treatment site (C), diagnosis (D), American Society for Radiation Oncology model policy group (E), reirradiation setting (F),
clinical trial enrollment (G), and insurance category (H). Note: Medicare and charity care do not require prior authorization,
and only 3 patients with military insurance required prior authorization. Thus, these categories were not included in (H).
Abbreviations: CNS Z central nervous system; H&N Z head and neck; NSCLC Z non-small cell lung cancer.
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insurance, initial denial rates were 74% and 36%,
respectively. Three of 4 patients with military insurance
required PA, all of whom were approved upfront.

Table 2 presents odds of initial denial by baseline
characteristics in adult patients. On univariable analysis, the
only factors that predicted initial denial were ASTRO
model policy group 2 versus group 1 (OR, 2.74; 95% CI,
1.05-7.16; P Z .039) and Medicaid versus commercial
insurance (OR, 0.20; 95% CI, 0.10-0.41; P < .001). On
multivariable analysis, only insurance category remained a
significant independent predictor, with Medicaid-insured
adult patients 83% less likely to receive initial denial
compared with commercially insured adult patients
(OR, 0.17; 95% CI, 0.08-0.39; P < .001). There was no
association between initial denial and sex, treatment site,
diagnosis, reirradiation setting, or clinical trial enrollment.

Figure 2 illustrates PA policies becoming significantly
more restrictive over time in adults. From 2015 to 2017,
upfront approval for PBT declined from 45% to 26%, and
initial denial increased from 55% to 74% (P Z .034).

Impact on treatment delays

The average time to authorization for adults requiring PA
was 22.5 days. For patients approved upfront, approved
after appeal, and ultimately denied, the average (range) was
13.4 days (0-50 days), 26.2 days (3-100 days), and
29.0 days (1-79 days), respectively. The average time to
authorization for pediatric patients was 7.9 days, including
7.4 days (0-22 days) and 13.0 days (5-26 days) for patients
approved upfront and after appeal, respectively.

Table 2 Odds of receiving initial denial for proton beam therapy in adults

Characteristic Unadjusted OR (95% CI) P value Adjusted OR (95% CI) P value

Sex
Male Reference Reference
Female 1.64 (0.91-2.95) .10 2.04 (0.91-4.57) .09

Treatment site
Central nervous system Reference Excluded from model*

Head and neck 0.94 (0.38-2.34) .90
Thorax 1.09 (0.50-2.37) .83
Abdomen 1.42 (0.51-3.97) .51
Pelvis 1.57 (0.51-4.85) .43

Diagnosis
Low- or high-grade glioma Reference Reference
Non-small cell lung cancer 0.42 (0.08-2.20) .30 0.45 (0.06-3.42) .44
Breast cancer 1.54 (0.53-4.51) .43 0.99 (0.20-4.98) .99
Primary liver cancer 1.52 (0.39-5.91) .54 3.12 (0.66-14.74) .15
Prostate cancer 2.77 (0.47-16.21) .26 2.17 (0.27-17.56) .47
Sarcoma 0.46 (0.12-1.76) .26 0.63 (0.14-2.87) .55
Lymphoma 2.31 (0.49-10.82) .29 3.04 (0.38-24.59) .30
Benign histology 0.97 (0.30-3.14) .96 0.96 (0.26-3.55) .95
Other 1.58 (0.55-4.55) .40 2.46 (0.67-9.12) .18

ASTRO PBT Model Policy
Group 1 Reference Reference
Group 2 2.74 (1.05-7.16) .039z 2.44 (0.43-13.84) .31
Other 1.10 (0.53-2.28) .81 1.04 (0.28-3.94) .95

Reirradiation setting
Yes Reference Reference
No 1.45 (0.75-2.87) .26 1.46 (0.52-4.14) .47

Clinical trial enrollment
Yes Reference Reference
No 0.99 (0.32-3.06) .98 2.81 (0.53-15.04) .23

Insurance category
Commercial/managed care Reference Reference
Medicare y y

Medicaid 0.20 (0.10-0.41) <.001z 0.17 (0.08-0.39) <.001z

Military 0.05 (0.002-1.57) .09 0.03 (0.0004-1.38) .07
Charity care y y

Abbreviations: ASTRO Z American Society for Radiation Oncology; CI Z confidence interval; OR Z odds ratio; PBT Z proton beam therapy.

* Treatment site variable excluded from multivariable analysis because of multicollinearity with diagnosis category.
y Prior authorization not required.
z Statistically significant.
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Table 3 presents differences in time to treatment start as
related to insurance characteristics. The average time to
start for adults requiring PA was 33.8 days (range,
7-120 days), which was significantly longer than 20.6 days
(range, 6-48 days) for those not requiring PA (P < .001).
Start times were significantly different by PA determination
and insurance category. On pairwise comparisons, average
time to start was significantly longer for approved upfront,
approved after appeal, and ultimately denied categories
compared with no PA requirement (P < .001 for each
comparison) and for patients with commercial compared
with Medicare insurance (P < .001).

The average time to start for pediatric patients requiring
PA was 19.7 days (range, 7-80 days), which was not
significantly different than 16.8 days (range, 6-32 days) for

those not requiring PA (P Z .47). Start times were
significantly different by insurance category; on pairwise
comparison, average time to start was significantly shorter
for patients with commercial compared with Medicaid
insurance (P Z .006).

Discussion

There are 4 principal findings from this single-institution
study. First, PA resulted in two-thirds of adult patients
being initially denied by insurers, and after a lengthy
appeals process, one-third of adults remained ultimately
denied. Conversely, only 1 in 10 pediatric patients were
initially denied, and all were subsequently approved with
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Fig. 2. Over the course of 3 years, prior authorization became significantly more restrictive in adult patients: Upfront
approvals declined from 45% to 26%, and initial denials increased from 55% to 74% (P Z .034), including increases in both
approval after appeals (27% to 38%) and ultimate denials (29% to 35%).

Table 3 Association of insurance characteristics with time to treatment start

Characteristic

Adult Pediatric

No. of patients Average days to start* P value No. of patients Average days to start* P value

Total 396 27.1 48 18.9
PA requirement <.001y .47

Required 220 33.8 35 19.7
Not required 176 20.6 13 16.8

PA determination .002y .89
Approved upfront 71 27.7 32 19.8
Approved after appeal 62 36.2 3 18.7
Ultimately denied 64 39.9 0 e

Insurance category <.001y .016y

Commercial/managed care 199 31.8 26 16.3
Medicare 121 20.5 0 e
Medicaid 61 25.5 17 22.2
Military 4 21.8 0 e
Charity care 11 25.8 5 21.0

Abbreviation: PA Z prior authorization.

* Average days to start includes patients who were treated with proton beam therapy or photon radiation treatment.
y Statistically significant.

Volume - � Number - � 2019 Insurance approval for proton therapy 7



121

considerably less effort. Second, PA policies have become
significantly more restrictive over time, and there were no
clinical characteristics that were related to PA approval,
including commonly accepted indications of clinical trial
enrollment or reirradiation. Indeed, there was no
association between insurance approval and ASTRO’s
model policy guidelines for PBT coverage. Third, patients
with commercial insurance were significantly more likely
to receive initial denial compared with those with
Medicaid. Finally, PA delayed treatment start by an average
of 3 weeks (and up to 4 months) for adults requiring appeal
and unfortunately resulted in a substantial percentage of
patients abandoning treatment altogether.

The overall denial rates we found are in agreement with
previous findings. In the aforementioned report by the
Alliance for Proton Therapy Access,9 it was found that in a
sample of 1100 adult patients with commercial insurance,
63% were initially denied and 42% were ultimately denied,
similar to our findings of 64% and 32%, respectively.
However, the authors did not assess patients’ clinical
characteristics or the eventual impact on treatment delays,
and furthermore they did not examine or compare to
patients without PA requirement (namely, patients with
Medicare insurance). In a separate study looking only at
pediatric patients,12 it was found that 11% were initially
denied, and only a single patient was ultimately denied;
similarly, we found 9% were initially denied with no
ultimate denials.

PA is a time-consuming and labor-intensive process for
patients requiring advanced treatment interventions such as
PBT. Even among patients who had insurance approval
upfront, treatment start was delayed by an average of
1 week compared with those with no PA requirement,
reflecting the cumbersome process of repeated requests for
documentation, back-and-forth facsimile and postal mail
communication, and multiple peer-to-peer phone calls
(which are often missed and rescheduled or, regrettably, not
initially scheduled with a qualified specialty-specific
provider). This process is amplified for each level of
appeal in denied cases, substantially increasing the
administrative burden and distracting providers from
patient care with peer-to-peer discussions that are longer on
average than those for photon RT authorizations. Even
more critically, the PA process can result in direct patient
harm; for example, in some cases patients were forced to
undergo suboptimal therapeutic interventions while waiting
for the appeals process to be completed, eventually
receiving approval months later.

Insurers regularly justify their denial decisions by
pointing to a lack of randomized level 1 data supporting
PBT; indeed, almost all stakeholders agree that clinical
trials are needed to demonstrate that PBT provides
clinically significant benefit compared with advanced
photon techniques.13,14 As such, national collaborative
groups have launched multiple federally funded
randomized phase 3 clinical trials of PBT versus photon
RT,14 and ASTRO and the National Cancer Institute have

called for payors to approve PBT for patients on these trials
(Appendix E1; available online at https://doi.org/10.1016/j.
ijrobp.2018.12.021).10 Yet our findings show that insurers
are largely unwilling to provide coverage for patients
intended for enrollment on these randomized phase 3 trials:
64% were initially denied, and of these patients, 67% were
ultimately denied after appeal. Not surprisingly, national
trial investigators have had significant difficulty in enrolling
patients owing to insurance coverage,15 and the
investigators of a smaller, institutional phase 2 randomized
trial had to close their trial entirely because of
nonaccrual.16 If payors do not provide coverage for patients
on trial, how will the requisite evidence base be developed
to prove or disprove the merits of PBT?

Similarly, insurers have not implemented ASTRO’s
model policy guiding the appropriate coverage of PBT.
Group 1 tumors are recommended for PBT coverage based
on medical necessity and clinical data,10 yet initial denial
rates were equivalent between group 1 patients and those
without any group designation, for whom ASTRO has
made no such recommendation. Reirradiation is a particular
group 1 indication that has widespread support for PBT and
often results in patients being referred to PBT facilities. A
systematic review of PBT reirradiation for locoregional
recurrences across a variety of disease sites demonstrated
that PBT largely provides effective salvage of recurrent
disease while maintaining low to acceptable rates of
toxicity in patients who have previously underwent
multiple lines of multimodality treatment.17 However, we
found that among patients seeking reirradiation, 57% were
initially denied, of whom 40% were ultimately denied after
appeal. Many of the cases that went to external review
involved the reirradiation setting, and the high reversal rate
of 60% suggests payors are inappropriately denying PBT
without full consideration of the individual clinical
scenario.

Although PBT is an expensive treatment modality,
studies have found that it can be cost-effective if used in
appropriately selected patients by reducing long-term
morbidity and therefore long-term costs.18 Additionally,
PBT costs are expected to decrease over time as a result of
advancements in technology,8,19 further increasing the
cost-effectiveness ratio. However, payors are not
incentivized to account for long-term costs because of their
high patient turnoverdstudies have shown that
approximately 17% to 43% of patients can change
insurance carriers in any given year.20,21 Thus, unless
fundamental system-wide changes are made, insurers will
tend to focus on upfront costs rather than the long-term
benefits and cost savings that PBT can provide for an
individual patient with cancer.

Nevertheless, this study has several limitations. First, the
retrospective nature of the analysis makes it prone to
selection bias. There may be patients for whom PBT was
recommended but not pursued because of physician
anticipation of denial (based on insurance carrier or other
factors). However, including any such patients would likely
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increase the denial rates already found. Second, there is
often criticism that PBT may be overused when available,
and a potential limitation of this study could be the
inclusion of patients for whom PBT was not advantageous
compared with photon RT. However, we found that in
one-third of patients who received photon RT, PBT was
covered by insurance but not pursued by the physician
because of inferior dosimetry (as comparison dosimetry is
conducted between proton and photon plans for all
patients), demonstrating clinical equipoise in selecting the
modality that best serves the patient. Third, our results may
not be applicable to different practice settings, especially
those that have negotiated coverage policies or reference
pricing for PBT,22 although concordance with other studies
suggests general applicability. Lastly, because of loss of
follow-up, we are unable to assess the long-term clinical
impact of delaying or forgoing RT, which for some patients
may be significant, especially those with recurrent disease
who have a clinical urgency to begin treatment and undergo
suboptimal interventions or experience disease progression
while waiting for resolution of an extended appeals process.
Further research is warranted in this area.

Conclusions

We found that PA requirements in adults represent a
significant burden in initiating PBT through extensive time
and resources associated with approval and subsequent
delays in patient care. Insurance approval has also become
more restrictive over time, without any relationship to
individual patient characteristics or clinical practice
guidelines. Of particular importance is the fact that insurers
have not readily provided coverage for patients on
randomized clinical trials to generate high-quality evidence
for PBT. Payors and providers should seek to streamline
coverage policies in alignment with established guidelines
to ensure appropriate and timely patient care.
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Corporate Medical Policy 

Page 1 of 7 
An Independent Licensee of the Blue Cross and Blue Shield Association 

 

Charged Particle Radiotherapy 

File Name: charged_particle_radiotherapy 

3/12/96 

5/2018 

5/2019 

5/2018 

Origination: 

Last CAP Review: 

Next CAP Review: 

Last Review: 

 
Description of Procedure or Service 

 Charged-particle beams consisting of protons or helium ions are a type of particulate radiation therapy 

(RT). They contrast with conventional electromagnetic (i.e., photon) radiation therapy due to several 

unique properties 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 radiation therapy has been investigated in two general categories of 

tumors/abnormalities.  However, advances in photon-based radiation therapy (RT) such as 3-D 

conformal RT, intensity-modulated RT (IMRT), and stereotactic body radiotherapy (SBRT) allow 

improved targeting of conventional therapy. 

 

1. Tumors located near vital structures, such as intracranial lesions or lesions along the axial skeleton, 

such that complete surgical excision or adequate doses of conventional radiation therapy are 

impossible. These tumors/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 

radiation therapy. One tumor in this group is locally advanced prostate cancer (i.e., Stages C or D 

[without distant metastases], also classified as T3 or T4).  
 

Advances in photon-based RT such as 3-dimensional conformal radiotherapy, intensity-modulated 

radiotherapy, and stereotactic body radiotherapy allow improved targeting of conventional therapy. 

 

Proton beam therapy can be given with or without stereotactic techniques. Stereotactic approaches are 

frequently for uveal tract and skull-based tumors. For stereotactic techniques, 3 to 5 fixed beams of 

protons or helium ions are used. 

 

Related Policies: 

Epiretinal Radiation Therapy for Age-Related Macular Degeneration 

 

***Note: This Medical Policy is complex and technical. For questions concerning the technical 

language and/or specific clinical indications for its use, please consult your physician. 
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Page 2 of 7 
An Independent Licensee of the Blue Cross and Blue Shield Association 

 

Charged Particle Radiotherapy 

 
Policy 

 BCBSNC will provide coverage for Charged Particle Radiotherapy (Proton or Helium Ion) when 

it is determined to be medically necessary because the medical criteria and guidelines shown 

below are met. 

 
Benefits Application 

 This medical policy relates only to the services or supplies described herein. Please refer to the 

Member's Benefit Booklet for availability of benefits. Member's benefits may vary according to benefit 

design; therefore member benefit language should be reviewed before applying the terms of this 

medical policy.   

 
When Charged Particle Radiotherapy is covered 

 Charged particle irradiation with proton or helium ion beams may be considered medically necessary 

for the following clinical indications: 

1) 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 millimeters in largest diameter and 

14 millimeters in height. 

2) Post-operative therapy (with or without conventional high energy X-rays) in patients who have 

undergone biopsy or a 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.  

3) In the treatment of pediatric central nervous system (CNS) tumors. 

 
When Charged Particle Radiotherapy is not covered 

 Charged particle irradiation is considered investigational for all other indications not addressed above 

under, “When Charged Particle Radiotherapy” is covered, including but not limited to, use of proton 

beam therapy for: 

• clinically localized prostate cancer;  

• non-small-cell lung cancer (NSCLC) at any stage or for recurrence; 

• pediatric non-central nervous system (CNS) tumors; 

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

 
Policy Guidelines 

 For individuals who have uveal melanoma(s) who receive charged-particle (proton or helium ion) 

radiotherapy, the evidence includes RCTs and systematic reviews. Relevant outcomes are overall 

survival, 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 non-randomized 

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 qualitatively that 

the technology results in a meaningful improvement in the net health outcome.  

 

For individuals who have skull-based tumor(s) (ie, cervical chordoma and chondrosarcoma) who 

receive charged-particle (proton or helium ion) radiotherapy, the evidence includes observational 

studies and systematic reviews. Relevant outcomes are overall survival, disease-free survival, change in 

disease status, and treatment-related morbidity. A 1996 TEC Assessment concluded that the technology 
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is at least as effective as alternative therapies for treating skull-based tumors. A 2016 systematic review 

of observational studies found 5-year survival rates after proton beam therapy ranging from 67% to 

94%.The evidence is sufficient to determine qualitatively 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, a few nonrandomized 

comparative studies and systematic reviews. Relevant outcomes are overall survival, disease-free 

survival, change in disease status and treatment-related morbidity. There are few comparative studies 

and studies tended to have small sample sizes. The available observational studies do not provide 

sufficient evidence on the efficacy of sample sizes. The available observational studies do not provide 

sufficient evidence on the efficacy of charged-particle therapy compared with other treatments eg, 

IMRT. The evidence is insufficient to determine the effects of the technology on health outcomes.  

 

Clinical input obtained in 2013 strongly supported the use of charged-particle radiotherapy for treating 

pediatric central nervous system tumors. This modality of treatment of pediatric CNS tumors has the 

potential to reduce long-term adverse effects, such as damage to nearby normal CNS tissue and 

development of radiation-induced secondary tumors.  

 

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 overall survival, disease-free survival, change in disease 

status, and treatment-related morbidity. There is a lack of randomized and observational studies 

evaluating the efficacy and safety of the technology. The evidence is insufficient to determine the 

effects of the technology on health outcomes.  
 
For individuals who have localized prostate cancer who receive charged-particle (proton or helium ion) 

radiotherapy, the evidence includes 2 RCTs and systematic reviews. Relevant outcomes are overall 

survival, disease-free survival, change in disease status, and treatment-related morbidity. A 2010 TEC 

Assessment addressed the use of PBT for prostate cancer and concluded that it has not yet been 

established whether PBT improves outcomes in any setting for clinically localized prostate cancer. The 

TEC Assessment included 2 RCTs, only 1 of which included a comparison group of patients who did 

not receive proton-beam therapy. No data on the use of PBT for prostate cancer have been published 

since 2010 that would alter the conclusions of the TEC Assessment. The evidence is insufficient to 

determine the effects of the technology on health outcomes.  
 

For individuals who have non-small-cell lung cancer who receive charged-particle (proton or helium ion) 

radiotherapy, the evidence includes case series and systematic reviews. Relevant outcomes are overall 

survival, disease-free survival, change in disease status, and treatment-related morbidity. A 2010 TEC 

Assessment included 8 case series and concluded that the evidence is insufficient to permit conclusions 

about proton beam therapy for any stage of non-small cell lung cancer. No subsequent randomized or 

non-randomized comparative studies have been published. 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 overall survival, disease-free survival, change in disease status, and treatment-

related morbidity. The evidence is insufficient to determine the effects of the technology on health 

outcomes. The systematic review noted that the studies no charged-particle therapy were heterogenous 

in terms of type of particle and delivery techniques, and that there are no head to head trials comparing 

charged-particle therapy to other treatments. The evidence is insufficient to determine the effects of the 

technology on health outcomes. 

 

           
Billing/Coding/Physician Documentation Information 
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 This policy may apply to the following codes. Inclusion of a code in this section does not guarantee that 

it will be reimbursed. For further information on reimbursement guidelines, please see Administrative 

Policies on the Blue Cross Blue Shield of North Carolina web site at www.bcbsnc.com. They are listed 

in the Category Search on the Medical Policy search page. 

 

Applicable service codes: 77520, 77522, 77523, 77525, S8030 

Charged Particle Radiotherapy typically consists of a series of CPT codes describing the individual 

steps used.  CPT codes 77520, 77522, 77523, and 77525 may be used for treatment delivery of proton 

beam therapy. 

BCBSNC may request medical records for determination of medical necessity. When medical records are 

requested, letters of support and/or explanation are often useful, but are not sufficient documentation unless 

all specific information needed to make a medical necessity determination is included.  

 
Scientific Background and Reference Sources 

 National Association TEC Review - 1/96 

BCBS Association Medical Policy Reference Manual - 7/96 

Medical Policy Advisory Group Review 3/99 

BCBS Association Medical Policy Reference Manual - 11/99 

Specialty Matched Consultant Advisory Panel - 10/2000 

Medical Policy Advisory Group - 10/2000 

Specialty Matched Consultant Advisory Panel - 6/2002 

BCBSA Medical Policy Reference Manual [Electronic Version].  8.01.10, 4/29/2003. 

Specialty Matched Consultant Advisory Panel - 5/2004 

BCBSA Medical Policy Reference Manual [Electronic Version].  8.01.10, 4/1/2005. 

Specialty Matched Consultant Advisory Panel - 3/2006 

BCBSA Medical Policy Reference Manual [Electronic Version].  8.01.10, 2/14/08. 

Specialty Matched Consultant Advisory Panel - 3/2008 

BCBSA Medical Policy Reference Manual [Electronic Version] 8.01.10, 2/11/2010 

Specialty Matched Consultant Advisory Panel   5/2010 

Blue Cross and Blue Shield Association Technology Evaluation Center (TEC). Proton Beam Therapy 

for Non-Small-Cell Lung Cancer. 2010 

BCBSA Medical Policy Reference Manual [Electronic Version]. 8.01.10, 10/8/2010. 

BCBSA Medical Policy Reference Manual [Electronic Version] 8.01.10, 1/13/2011 

Specialty Matched Consultant Advisory Panel 5/2011 

BCBSA Medical Policy Reference Manual [Electronic Version] 8.01.10, 10/4/11 

Specialty Matched Consultant Advisory Panel 5/2013 
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BCBSA Medical Policy Reference Manual [Electronic Version] 8.01.10, 3/14/13 

BCBSA Medical Policy Reference Manual [Electronic Version] 8.01.10, 3/13/14 

Specialty Matched Consultant Advisory Panel 6/2014 

BCBSA Medical Policy Reference Manual [Electronic Version] 8.01.10, 4/23/15 

Specialty Matched Consultant Advisory Panel 5/2015 

BCBSA Medical Policy Reference Manual [Electronic Version] 8.01.10, 7/9/15 

Medical Director review 7/2015 

BCBSA Medical Policy Reference Manual [Electronic Version] 8.01.10, 3/10/16 

Specialty Matched Consultant Advisory Panel 5/2016 

Sr. Medical Director review 7/2016 

BCBSA Medical Policy Reference Manual [Electronic Version] 8.01.10, 7/14/16 

Specialty Matched Consultant Advisory Panel 5/2017 

BCBSA Medical Policy Reference Manual [Electronic Version] 8.01.10, 7/13/17 

Specialty Matched Consultant Advisory Panel 5/2018 

Medical Director review 5/2018 

 
Policy Implementation/Update Information 

 For Policy titled “Charged Particle Radiotherapy (Proton or Helium Ion) 

 

3/96 Local policy issued.  

11/96 Reaffirm: National Association issued policy 7/96. 

3/99 Reaffirm 

6/99 Reformatted, Definition of Procedure or Service revised, Medical Term Definitions added. 

10/00 Specialty Matched Consultant Advisory Panel review.  References to the cervical spine 

changed to "spine (usually cervical)". System coding changes.  Medical Policy Advisory 

Group review.  No further changes to criteria. 

12/00 77520, 77522, 77523, and 77525 added to coding section. System coding changes. 

11/01 Coding format change. 

6/02 Specialty Matched Consultant Advisory Panel.  No changes.  Approve. 

1/04 Benefits Application and Billing/Coding sections updated for consistency. 

6/10/04 Specialty Matched Consultant Panel review.  No changes to policy.  Resources added.  

Notification given 6/10/2004.  Effective date 8/12/2004. 

4/10/06 Specialty Matched Consultant Advisory Panel review 3/15/2006.  Added additional 

indications to "When covered" section to include; "B.  Charged particle radiotherapy  may 

be considered medically necessary for treatment of arteriovenous malformations (AVM) or 

acoustic neuromas that meet the following criteria: the lesion is unresectable and the lesion 

is too large (>3cm) and irregularly shaped to be treated with standard radiotherapy.  C. 

Charged particle radiotherapy  may be considered medically necessary for treatment of 
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pituitary adenomas and nasopharyngeal carcinoma that is recurrent after standard radiation 

therapy."    Rationale added to "Policy Guidelines" section.  References added. 

8/28/06 Medical Policy changed to Evidence Based Guideline. 

6/02/08      Specialty Matched Consultant Advisory Panel review 3/17/08. Added additional indication 

to “When covered section: “D. Charged particle radiotherapy may be appropriate using 

standard treatment doses in patients with clinically localized prostate cancer.” Removed this 

indication from the “When not covered” section. References added. (btw)  

6/22/10      Specialty Matched Consultant Advisory Panel review 5/24/2010. Updated “Description 

section”. Added additional indication to “When not covered section: C. “In patients with 

clinically localized prostate cancer, because the clinical outcomes with this treatment have 

not been shown to be superior to other approaches including intensity modulated radiation 

therapy (IMRT) or conformal radiation therapy, yet proton beam therapy is generally more 

costly than these alternatives.” Removed this indication from the “When covered section.” 

References added.  (lpr) 

11/9/10      Evidenced Based Guideline changed to Medical Policy. Under When Covered section: 

removed B “Charged particle radiotherapy may be appropriate for treatment of 

arteriovenous malformations (AVM) or acoustic neuromas that meet the following criteria—

lesion is unresectable and lesion is too large (>3cm) and irregularly shaped to be treated 

with standard radiotherapy; also removed C. Charged particle radiotherapy may be 

appropriate for treatment of recurrent pituitary adenomas and nasopharyngeal carcinoma 

following standard radiation therapy.  Under When Not Covered section: removed A. For 

indications other than those listed above, B. For melanoma outside the eye, chondrosarcoma, 

or chordoma at sites other than the skull base or spine.”  Under When Not Covered” section: 

added  including but not limited to use of proton beam therapy for non-small-cell lung 

cancer (NSCLC) at any stage or for recurrence.  Rationale updated in “Policy Guidelines” 

section. References added.  “Notification given 11/9/10. Effective date 2/15/11.  Reviewed 

with Senior Medical Director. (lpr) 

6/7/11       Specialty Matched Consultant Advisory Panel review 5/25/2011. References added.  (lpr) 

 

5/29/12     Revised Policy Guidelines section and reference added. Specialty Matched Consultant 

Advisory panel review 5/16/2012. (lpr) 

 

4/30/13     Revised Policy Guidelines section. Under When Covered; added medically necessary 

indication for pediatric CNS tumors. Under When Not Covered section:  added 

investigational statements for pediatric non-CNS tumors and for tumors of the head and 

neck, other than skull based chordoma or chondrosarcoma. Added HCPCS code S8030 to 

the Billing/Coding section. Reference added. Medical director review 3/2013. Notification 

given 4/30/13 for effective date 7/30/13. (lpr) 

7/29/14     Specialty Matched Consultant Advisory Panel review meeting 6/24/2014. No change to 

policy statement. Reference added. (lpr) 

 

7/1/15       Specialty Matched Consultant Advisory Panel review 5/27/2015.  Reference added. No 

change to policy statement. (lpr) 

 

9/1/15       Under “When Covered” section: charged particle radiotherapy for clinically localized 

prostate cancer changed from not medically necessary to investigational. Senior medical 

director review 7/2015. Reference added. (lpr) 

 

For Policy titled “Charged Particle Radiotherapy”  

 

7/26/16      Specialty Matched Consultant Advisory Panel review 5/25/2016. Reference added. No 

change to policy statement. Updated Policy Guidelines section. Changed policy title from 
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“Charged Particle Radiotherapy (Proton or Helium Ion)” to “Charged Particle 

Radiotherapy.” Sr. Medical Director review 7/2016.  (lpr)  

 

6/30/17   Specialty Matched Consultant Advisory Panel review 5/31/2017. No change to policy 

statement. (lpr) 

 

8/25/17   Reference added. No change to policy statement. (lpr) 

 

6/8/18     Specialty Matched Consultant Advisory Panel review 5/2018. No changes to policy 

statements. Medical Director review 5/2018. (mco) 

 

Medical policy is not an authorization, certification, explanation of benefits or a contract. Benefits and eligibility 

are determined before medical guidelines and payment guidelines are applied. Benefits are determined by the 

group contract and subscriber certificate that is in effect at the time services are rendered. This document is solely 

provided for informational purposes only and is based on research of current medical literature and review of 

common medical practices in the treatment and diagnosis of disease. Medical practices and knowledge are 

constantly changing and BCBSNC reserves the right to review and revise its medical policies periodically. 
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Cigna Medical Coverage Policies – Radiation Therapy

Effective January 17, 2019

___________________________________________________________________________________________ 

Instructions for Use 

The following coverage policy applies to health benefit plans administered by Cigna. Coverage policies 
are intended to provide guidance in interpreting certain standard Cigna benefit plans and are used by 
medical directors and other health care professionals in making medical necessity and other coverage 
determinations.  Please note the terms of a customer’s particular benefit plan document may differ 
significantly from the standard benefit plans upon which these coverage policies are based. For example, 
a customer’s benefit plan document may contain a specific exclusion related to a topic addressed in a 
coverage policy. 

In the event of a conflict, a customer’s benefit plan document always supersedes the information in the 
coverage policy. In the absence of federal or state coverage mandates, benefits are ultimately determined 
by the terms of the applicable benefit plan document. Coverage determinations in each specific instance 
require consideration of: 

1. The terms of the applicable benefit plan document in effect on the date of service
2. Any applicable laws and regulations
3. Any relevant collateral source materials including coverage policies
4. The specific facts of the particular situation

Coverage policies relate exclusively to the administration of health benefit plans. Coverage policies are 
not recommendations for treatment and should never be used as treatment guidelines. 

This evidence-based medical coverage policy has been developed by eviCore, Inc. Some information in 
this coverage policy may not apply to all benefit plans administered by Cigna. 

CPT® (Current Procedural Terminology) is a registered trademark of the American Medical Association 
(AMA). CPT® five digit codes, nomenclature and other data are copyright 2017 American Medical 
Association. All Rights Reserved. No fee schedules, basic units, relative values or related listings are 
included in the CPT® book. AMA does not directly or indirectly practice medicine or dispense medical 
services. AMA assumes no liability for the data contained herein or not contained herein. 
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                                                                                                            Return to main TOC 

Please note the following: 

CPT Copyright 2017 American Medical Association. All rights reserved. 
CPT is a registered trademark of the American Medical Association. 
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Please note the following: 

All information provided by the NCCN is “Referenced with permission from the 
NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines™) © 2016/2017 
National Comprehensive Cancer Network. The NCCN Guidelines™ and illustrations 
herein may not be reproduced in any form for any purpose without the express 
written permission of the NCCN. To view the most recent and complete version of 
the NCCN Guidelines, go online to NCCN.org.”
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Dear Provider,  
This document provides detailed descriptions of eviCore’s basic criteria for radiation 
therapy arranged by diagnosis. They have been carefully researched and are continually 
updated in order to be consistent with the most current evidence-based guidelines and 
recommendations for the provision of radiation therapy from national medical societies 
and evidence-based medicine research centers. In addition, the criteria are supplemented 
by information published in peer-reviewed literature.  

Our health plan clients review the development and application of these criteria. Every 
eviCore health plan client develops a unique list of CPT codes or diagnoses that are part 
of their radiation therapy utilization management programs. Health Plan medical policy 
supersedes the eviCore criteria when there is conflict with the eviCore criteria and the 
health plan medical policy. If you are unsure of whether or not a specific health plan has 
made modifications to these basic criteria in their medical policy for Radiation Therapy 
please contact the plan or access the plan’s website for additional information. 

While eviCore encourages participation in clinical trials when consistent with each health 
plan’s policies, we want to clarify our position on the use of such standard arms outside 
of the research setting. The use of a control arm or standard arm in a Phase III clinical 
trial does not necessarily mean that other standard treatment techniques are not equally 
effective. Examples of multiple “standard” arms can easily be found in the treatment of 
prostate cancer where Intensity-Modulated Radiation Therapy (IMRT), 3-Dimensional (3-
D), low dose implant or High Dose Rate (HDR) can be equally effective or breast cancer 
where standard whole breast fractionation or hypo-fractionation can be used. Indeed, 
national criteria such as National Comprehensive Cancer Network (NCCN) and American 
College of Radiology (ACR) Appropriateness Criteria often suggest more than one 
radiation technique. 

It is eviCore’s process to apply evidence-based criteria to the particular clinical 
characteristics in evaluating a case, and to certify the most appropriate regimen/modality. 
This regimen/modality may match one that is used as a “standard arm” in a federally 
funded clinical trial, or it may be one that is considered an “alternate standard”. The 
alternate standard will be one supported by nationally published guidelines such as the 
NCCN, ACR Appropriateness Guidelines, or American Society for Radiation Oncology 
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(ASTRO) Evidence-Based Guidelines, or supported by other acceptable peer-reviewed 
publications.  

As such, eviCore will not automatically certify a case based solely on the fact that it 
matches the standard (control) arm of a clinical trial. This concept applies also to 
regimens/modalities listed by the NCCN or ACR as “acceptable” treatments for specific 
disease sites. Rather, we commit to working with the providing Radiation Oncologist to 
certify the most appropriate regimen/modality for a particular case. 

eviCore healthcare works hard to make your clinical review experience a pleasant one. 
For that reason, we have peer reviewers available to assist you should you have specific
questions about a procedure.  

For your convenience, eviCore’s Customer Service support is available from 7 a.m. to 7 
p.m. Our toll free number is (800) 918-8924.  

Gregg P. Allen, M.D. FAAFP 

EVP and Chief Medical Officer 

Radiation Therapy Criteria        V1.0.2019

______________________________________________________________________________________________________ 
© 2019 eviCore healthcare. All Rights Reserved. 
400 Buckwalter Place Boulevard, Bluffton, SC 29910 (800) 918-8924                             www.eviCore.com

 

 

 

 

 

 



135

______________________________________________________________________ 

Im
ag

e-
G

ui
de

d 
R

ad
ia

tio
n 

Th
er

ap
y 

(IG
R

T)

plan directly before billing this code for this purpose. In the Medicare Physician Fee 
Schedule (MPFS) setting as well as the Healthcare Common Procedure Coding System 
(HCPCS) setting, the G-Code G6017 has are placed CPT® code 0197T. In the hospital-
outpatient setting G6017 is considered image guidance and is packaged into the primary 
service payment.  For all other purposes, this code is considered carrier-priced and may 
be accepted or refused by different health plans and Medicare contractors. 

In IGRT-approved cases, only one method or technique of IGRT is allowed daily. 

CPT® codes 77370 and 77470 should not be billed based on the use of IGRT. 
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Neutron Beam Therapy 

POLICY 

I. Neutron beam radiotherapy is considered medically necessary 
for salivary gland cancers that are inoperable, recurrent, or are 
resected with gross residual disease or positive margins. 

II. All other indications are not covered because neutron beam 
radiotherapy is considered experimental, investigational, or 
unproven (EIU). 

Key Clinical Points 
Neutron beam treatment differs from other forms of radiation particle treatment such as 
protons or electrons as they have no electrical charge. The treatment effects are the 
results of the neutron mass producing dense radiation energy distributions. This effect is 
high energy linear transfer (LET) and may offset the negative effects of low oxygen 
tension in tumors leading to increased rate of control in hypoxic tumors.  

There is limited research, resulting in a lack of substantial information on its clinical 
effectiveness, although it has been tried in soft tissue sarcoma, prostate cancer, 
pancreas, colon and lung cancers amongst others. The lack of data and comparative 
trials limits its designation to EIU with the exception of salivary gland cancers. The use of 
this technique is highly experimental at this time. Currently, the University of Washington 
Medical Cyclotron Facility in Seattle is the only clinical neutron facility in the United States. 

The effectiveness of neutrons as treatment of choice in the treatment of salivary gland 
tumors was most recently confirmed by Stannard et al. (2013), with the treatment of 335 
patients at IThemba Labs. The patients were either unresectable or had gross 
macroscopic residual disease. Localregional control was 60.6% at five (5) years and 
39.1% at 10 years.  Disease specific survival was 66.8% at five (5) years and 53.7% at 
10 years. A recent publication by Davis, et al. (2016) reported a 6 year overall survival of 
58% in 140 patients, with the most common subtype being adenoid cystic carcinoma and 
the submandibular gland being the most common site. The current standard neutron dose 
was reported as 1.15 neutron Gray (nGy) 4 times per week for 4 weeks (total 18.4 nGy) 
equivalent to 60 to 70 Gy over 6 to 7 weeks with conventional photon radiation. 

Neutrons do have limitations, especially at the skull base, which can result in an increased 
complication rate. Recent studies at the University of Washington (Douglas et. al, 2008; 
Rockhill and Laramore, 2016) have focused on reducing the neutron contribution at the 
superior portion of the tumor in skull based tumor using SRS, Gamma Knife, as a boost. 
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The 40 month actuarial control rate was 82% compared to a historical control rate of 39% 
with neutrons alone. 
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Proton Beam Therapy

POLICY 

Proton Beam Therapy (PBT) is considered medically necessary for the 
curative treatment of ANY of the following:

I. Chordomas and chondrosarcomas of the base of the skull, 
localized and in the postoperative setting 

II. Uveal melanoma, when PBT is considered preferential compared 
to brachytherapy 

III. Select cases of localized unresectable hepatocellular carcinoma 
(HCC) (see discussion in Key Clinical Points) 

IV. Stage IIA seminoma 

V. Malignancies in children (age less than 18 years) 

PBT is considered not medically necessary* for the curative treatment 
of EACH of the following: 

I. Prostate cancer 

II. Locally advanced breast cancer where the internal mammary 
nodes are to be included in the treatment field 

III. Head and neck cancers (with the exception of T1T2N0M0 
laryngeal cancer, which is considered experimental, 
investigational or unproven [EIU] as noted below) 

IV. Esophageal cancer 

*NOTE: Currently, the evidence does not support any definitive benefit to PBT 
over IMRT in the treatment of these other cancers. As PBT is significantly more 
costly than IMRT, coverage for proton beam therapy for the treatment of these 
other cancers may depend upon the applicable health benefit plan definition of 
medical necessity. Where that definition limits coverage to the most cost-
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effective equivalent treatment, the use of PBT for the treatment of these other 
cancers is not deemed medically necessary. In addition when IMRT is available 
in network, a network adequacy exception for PBT will not be made. However, 
when the cost differential between PBT and IMRT is eliminated, the use of PBT 
can potentially be considered medically necessary. 

PBT is considered EIU for EACH of the following: 

I. Prostate cancer after prostatectomy 

II. In combination with photon therapy for any tumor  

III. For the treatment of T1T2N0M0 laryngeal cancer 

IV. When delivered in an ablative manner (i.e. SBRT) 

V. For all other tumors 

Key Clinical Points 

I. Chordomas and chondrosarcomas of the skull base 
These rare primary malignant tumors of the skull base are treated primarily by 
surgery and postoperative radiotherapy. There is extensive data on the use of PBT 
for the treatment of these tumors postoperatively, although there are no 
randomized trials and no evidence of the superiority of PBT over conventional 
therapy in these tumors. A systematic review of all published cases of chordoma 
(416 patients) treated with proton radiotherapy revealed a local control of 69% and 
a 5 year overall survival (OS) of 80% (Amichetti et al., 2009). While comparison to 
older historical data of conformal photon radiotherapy may imply some benefit to 
PBT, more current Stereotactic Radiosurgery (SRS) outcomes compare more 
favorably with PBT results. However, based on the rare nature of these tumors, 
their location adjacent to critical CNS structures, and the documented efficacy of 
PBT, treatment of these tumors with PBT is considered medically necessary. 

II. Uveal melanomas 
PBT is effective in the treatment of these tumors with local control rates of over 
95%, 85% cause-specific survival, and eye preservation rate of 90% with 
reasonable vision retained in approximately 50% of individuals. Intermediate 
tumors are treated just as effectively with brachytherapy, and the superiority of 
PBT in these tumors has not been demonstrated. For large uveal melanomas, PBT 
has been associated with a lower rate of secondary enucleation. Based on the 
extensive and excellent data on the use of protons in uveal melanomas, PBT is 
considered medically necessary, particularly in an individual who is not an optimal 
candidate for brachytherapy (Char et al., 2002; Conway et al., 2006; Desjardins et 
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al., 2006; Egger et al., 2003; Lumbroso-Le Rouic et al., 2006; Munzenrider et al., 
1988; Munzenrider et al., 1989). 

III. High-grade gliomas 
Mizumoto et al. (2015) published their results of using PBT in the treatment of a 
glioblastoma multiforme (GBM).  In this study, 23 patients were treated post-
operatively with standard photons to a dose of 50.4 Gy with a concurrent boost of 
46.2 GyE using PBT. The 1- and 2-year survival was 78% and 43% respectively.  
Median survival was 21 months. It is noted that six patients developed radiation 
necrosis (who all survived at least four years without evidence of recurrence, but 
in whom the performance status had declined by 10 to 30%). The authors conclude 
that the studied regimen “…has a high potential to improve survival in GBM 
patients…” and that “…although radiation necrosis is inevitable in the treated area, 
it may be controllable with necrotomy and bevacizumab administration.”  At the 
present time, the results of this study cannot be used to support PBT as the dose 
used is significantly higher than what is considered a standard of care (i.e. 66 Gy), 
and the rate of symptomatic brain necrosis is higher than with customary doses 
and techniques.  Further, this study utilized both photons and protons. 

In a retrospective dosimetric study of 12 patients with high-grade gliomas (HGGs) 
treated with intensity-modulated proton therapy (IMPT) and compared to 
volumetric-modulated arc therapy (VMAT) and 3D conformal radiotherapy (3D), 
Adeberg et al. (2016) found that “…target coverage was comparable for all three 
modalities…” with the use of PBT resulting in significant reductions in the mean 
dose to the whole brain, brain stem, pituitary gland and contralateral 
hippocampus.”  The authors further state that “…this can potentially reduce the
dose- and volume-related side effects of treatment…” However, no evidence of 
reduction in side effects has been demonstrated. 
In an abstract, Ramakrishna et al. (2016) developed passive scatter proton beam 
therapy plans for 19 patients recently treated with IMRT. The authors 
demonstrated similar target coverage using protons compared to IMRT and not 
unexpectedly a lower mean V5, V10, V12 and V20 for uninvolved brain. Further, 
PBT resulted in lower mean hippocampal V5 and V10 relative to IMRT. The 
authors, however, conclude that “The overall potential clinical benefit of these 
dosimetric advantages in glioblastoma patients remains to be determined.”

Though such studies show the potential for a benefit of proton beam therapy in the 
treatment of GBMs, there remain insufficient clinical publications documenting the 
benefits, risks or efficacy of proton beam therapy.  Studies to evaluate any benefit 
of proton beam therapy are ongoing, including a randomized phase II trial, 
NCT01854554, Glioblastoma Multiforme (GBM) Proton vs. Intensity Modulated 
Radiotherapy (IMRT). Therefore, until such data is published and until there is 
clear data documenting the clinical outcomes of PBT in the treatment of 
glioblastoma multiforme, PBT remains unproven.   
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IV. Low-grade gliomas 
There are a limited number of dosimetric studies that demonstrate the different 
dose distributions and doses to normal tissue structures with protons compared to 
3DCRT or IMRT.  Dosimetric results have predictably shown a dose reduction to 
nearby organs at risk (OARs), particularly those farther away from the target, 
primarily in the lower dose ranges. Dennis et al estimated doses in 11 patients and 
found that the equivalent uniform dose was 10 to 20 Gy lower with protons, but the 
estimated risk of toxicity using normal tissue complication probability modeling 
showed only negligible differences, with low risk of toxicity with both modalities.  
Harrabi et al (2016) evaluated doses with protons compared to 3DCRT (and not 
the more conformal technique, IMRT) in 74 patients and found expected reduction 
in mean dose to other structures and integral dose. They concluded that the dose 
distribution of PBT is significantly superior when compared to conventional 
radiotherapy, but also stated that to what extent this will have a clinical impact 
remains to be proven by long-term observations. The reduction in the volume of 
tissue receiving low doses of radiation has not clearly been associated with 
improved clinical outcomes. 

Studies showing the clinical outcomes with PBT for low grade glioma are mostly 
single institution series with relatively small numbers of patients. For example Shih 
et al (2015) reported outcomes in 20 patients treated with 54 Gy of PBT for low 
grade glioma. There was no evidence of decline in neurocognitive function or 
quality of life (QOL), but 30% of patients had endocrine dysfunction. With median 
follow up of 5.1 years, the 3 year progression free survival (PFS) was 85% and 5 
year PFS was only 40%. This study had notable limitations, including a relatively 
heterogeneous cohort comprised of both primary (n = 8) and recurrent (n = 12) 
LGGs, as well as patients with prior symptomatology leading to PBT initiation (thus, 
a potentially altered baseline). Patients that progressed were also removed from 
the study, and QOL for those patients was not included. 

Other studies reporting clinical outcomes are difficult to interpret due to 
heterogeneous patient groups, often including a mixture of pediatric and adult 
patients, low and high grade glioma, and both initial treatment and re-treatment 
patients. Greenberger et al published clinical outcomes for 32 pediatric patients 
and reported no significant declines in Full-Scale Intelligence Quotient and an  
82.8% 8 year PFS rate. The applicability of this experience to adult patients is 
uncertain.  

Hauswald et al (2012) published results from 19 patients, with progression after 
prior biopsy, resection or chemotherapy, delivering a median dose of 54 GyE.  With 
5 month median follow up, 12 patients had stable disease, 2 had partial or 
complete remission, one had progression and two had “pseudo-progression”. This 
study had limitations of a heterogeneous patient group and short follow up. 

Wilkinson et al (2016) reported, in abstract form only, the largest study to date, a
retrospective analysis of 58 patients from the Proton Collaborative Group registry, 
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and illustrated no grade ≥  3 toxicities when treated with up to 54 Gy RBE (this 
abstract did not report other clinical outcomes). 

NCCN Guidelines for Central Nervous System Cancers (Version 1.2018 – March 
20, 2018) do not mention or recommend use of PBT for treatment of low grade 
glioma.  

The published studies of PBT for low grade glioma are quite limited and do not 
offer comparisons of clinical outcomes compared to customary photon based 
treatment. Though dosimetric studies suggest the potential for a benefit of proton 
beam therapy in the treatment of low grade glioma, there remain insufficient clinical 
publications documenting the benefits, risks or efficacy of proton beam therapy.  
Studies to evaluate any benefit of proton beam therapy are ongoing, including a 
phase II trial, NCT01358058, Proton Radiation Therapy for Gliomas, and another 
phase II trial NCT01024907, Proton Beam Radiation Therapy in Treating Patients 
with Low Grade Gliomas. Therefore, until such data is published and until there is 
sufficient and clear data documenting the clinical outcomes of proton beam therapy 
in the treatment of low grade glioma, proton beam therapy remains unproven.   

V. Esophageal cancer 
There have been several dosimetric studies comparing dose distributions in a 
limited number of patients, using PBT or customary photon based techniques 
(Isacsson, 1998; Makishima 2015; Zhang, 2008). These have shown reduction in 
low dose radiation distribution to some structures, such as heart and lung, and 
increased radiation dose to other structures, such as spinal cord and skin (Funk, 
2015). Such studies suffer from the biases and talents of the investigators who 
plan and create computer models of dose deposition for one therapy or the other, 
and also do not present any clinical outcome data to show outcomes with PBT or 
to compare outcomes to customary photon based techniques.  

Reported clinical experiences for PBT have generally been limited to single-
institution studies. Ishikawa et al (2015) treated 40 patients with 60 to 64 Gy 
equivalent and concurrent chemotherapy. There were no grade 3 or greater 
toxicities and 2 year disease-free survival (DFS) was 77% and 3 year overall 
survival (OS) was 70%.  Lin et al (2012) reported outcomes for 62 patients with 
esophageal adenocarcinoma, treated with 50.4 Gy equivalent and surgery in 
almost half of the patients. Grade 3 toxicity was noted in < 10% of patients and 
there was pathologic complete response (CR) in 28% of patients having surgery. 
The 3-year overall, relapse-free, distant metastasis-free, and locoregional-free 
survival rates were 51.7%, 40.5%, 66.7%, and 56.5%, respectively. Prayongrat et 
al (2017) describe 19 patients with esophageal cancer treated with intensity-
modulated proton therapy (IMPT) to 50.4 GyE between 2011 and 2016. The initial 
cohort was 32 patients with mostly unresectable cancer treated with definitive 
chemo-radiation, but 13 were excluded for multiple reasons. The median follow-up
was 17 months. Seven of the 19 had disease failure (3 loco-regional). Acute 
toxicities included grade 3 esophagitis, nausea and vomiting, fatigue and anorexia, 
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and hematologic. Late toxicity included one each grade 3 pleural effusion and an 
esophageal stricture. Late toxicities could not be fully evaluated because of short 
follow-up.
A. Neoadjuvant Treatment 

Wang et al (2013) reported a retrospective review of patients treated with 
different radiation techniques prior to surgery for esophageal cancer, either 3D, 
IMRT or PBT in 444 patients over 13 years. Protons were used in 72 patients. 
It should be noted that this was not a randomized study and treatment eras as 
well as clinical factors were not the same for the different groups. They found 
that 3D technique was associated with a statistically significant increase in risk 
of pulmonary toxicity compared to IMRT or protons.  There was a non-
significant trend towards higher pulmonary toxicity risk with IMRT compared to 
protons.  

Lin et al. (2017) retrospectively reviewed 580 esophageal cancer patients 
treated between 2007 and 2013 using 3DCRT, IMRT, or PBT modalities at 
three academic institutions (all proton beam was apparently done at MD 
Anderson Cancer Center). All patients had initially non-metastatic cancer 
treated with neoadjuvant concurrent chemo-radiotherapy and surgical 
resection. Total radiation dose was 50.4 Gy. Lower post-operative 
complications were noted with protons compared to IMRT in terms of 
pulmonary and wound complications. Average length of stay was lower for 
protons as was 90 day mortality (0.9% with PBT vs. 4.2% with 3D and 4.3% 
with IMRT). The conclusion of the study was that the “…data provide 
meaningful new evidence that supports the potential clinical benefit of PBT in 
the treatment of esophageal cancer.” This study was not a randomized 
comparison, and there is potential for important differences between the 
treatment groups.  

This data suggests that for resectable esophageal cancers, patients treated 
with neoadjuvant chemo-radiation are likely to do as well treated with proton 
beam as they would with IMRT. The authors suggest that proton beam may 
decrease acute toxicities and improve survival, but admit that additional 
studies, including the ongoing randomized trial (NCT01512589) are needed to 
confirm this.  

B. Definitive Treatment 
Xi et al (2017) stated in their recent publication that “…the long-term clinical 
outcome of PBT over IMRT has never been well addressed, especially for the 
subset of patients receiving definitive CRT.” In this retrospective review, Xi et 
al (2017) report on 343 patients who received either IMRT or PBT as part of 
definitive chemoradiation.  In a dosimetric analysis of 308 of these patients, the 
use of PBT resulted in lower average doses to the heart and lung as well as 
significantly lower pulmonary V5, V10 and V20.  PBT also led to a significant 
reduction in cardiac V30 but no improvement in the V40. These dosimetric 
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differences did not translate into reduction in toxicity.  In terms of grade 3, 4 
and 5 toxicity, there were no significant differences between the two modalities.   

At a median follow up of 65.1 months for the IMRT group and 44.8 months for 
the PBT group, PBT was associated with a significantly lower distant 
recurrence rate whereas the locoregional recurrence rate was not statistically 
improved. At 5 years, PBT was associated with a significantly higher overall 
survival rate (41.6% vs. 31.6%). The authors note that “…more patients in the 
IMRT group developed early distant recurrence before surgery than in the PBT 
group (25.2% vs. 18.2%), which may have resulted in biased survival results.” 
Thus additional analyses were conducted including one by stage of disease. 
This revealed that for stage I-II disease, there was no benefit to PBT.  However, 
for stage III disease, PBT was associated with a significantly higher 5-year OS 
and progression free survival (PFS).

Why proton beam therapy improved survival in the locally advanced stages is 
not clear.  The primary advantage of PBT over IMRT is the ability to reduce the 
integral dose to nearby structures. The dose delivered to the target is 
equivalent and therefore should result in equivalent control rates.  The authors 
acknowledge that “…it is difficult to fully account for all possible reasons why 
the PBT had more favorable survival…”. Though “PBT might have contributed 
to the reduction in cardiopulmonary mortality in the PBT group, we do not have 
direct proof that this is in fact true because many of the deaths are due to 
unknown causes.”  Other considerations were made but ultimately the authors 
conclude that the “...results from the present study suggest that the theoretical 
advantage of PBT over IMRT might convert into survival benefit. Prospective 
controlled studies will better establish the role of PBT in EC.”

C. Other Considerations 
The dose distribution using PBT is affected to a much greater extent by 
changes in tissue density than photon radiation therapy. As a result there is 
concern about using PBT in the presence of significant target motion. This 
especially pertains to targets in the thorax and upper abdomen, including the 
distal esophagus that move as a result of diaphragmatic excursion (Mori, 2008; 
Mori, 2008). Because the diaphragm moves during respiration, this results in 
changes to the tissues in the beam path, which can cause significant interplay 
effects and dose uncertainty. This could result in unanticipated overdose of 
normal tissues or under dose of target volumes. Therefore, direct comparative 
studies will be helpful to determine the relative safety and efficacy of protons 
relative to customary photon radiation.   

The results from the previously mentioned single-institution experiences of 
esophageal PBT suggest the potential for improved clinical outcomes 
compared to customary photon treatments. Prospective trials comparing PBT 
with standard photon technologies like 3DCRT or IMRT will be necessary to 
provide high-quality evidence demonstrating the value of PBT. There are 
currently active clinical trials in the United States evaluating the role of PBT for 
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esophageal cancer including an accruing randomized trial from MD Anderson 
Cancer Center that began in the spring of 2012 (NCT01512589) (“Phase IIB 
Randomized Trial of PBT versus IMRT for the Treatment of Esophageal 
Cancer”). 

Until such data are published and until there are clear data documenting the 
clinical outcomes of PBT in the treatment of cancer of the esophagus, PBT for 
the treatment of esophageal cancer is considered equivalent to that of 
IMRT. However, as PBT is significantly more costly than IMRT, coverage for 
cancer of the esophagus may depend upon the applicable health plan benefit 
definition of medical necessity. Where that definition limits coverage to the most 
cost-effective equivalent treatment, the use of PBT for the treatment of cancer 
of the esophagus is deemed not medically necessary. However, when the cost 
differential between PBT and IMRT is eliminated, the use of PBT can potentially 
be considered medically necessary. 

VI. Breast cancer 
For an individual with non-metastatic locally advanced breast cancer and a high 
risk of nodal failure after surgery, comprehensive coverage of the axillary and 
supraclavicular lymph nodes within the radiation target is indicated. Inclusion of 
the internal mammary lymph nodes (IMNs) may also be indicated because this 
increases survival among select individuals. Treatment to these areas with 
standard radiation techniques can encompass a significant amount of normal 
tissue, including the heart, lungs, and contralateral breast, possibly increasing the 
risk for cardiopulmonary toxicity and secondary cancers. Further, with standard 
photon therapy techniques, target coverage may be compromised in an attempt to 
minimize dose to critical structures. Highly conformal techniques, such as IMRT 
and volumetric modulated arch therapy (VMAT), can improve coverage and are 
often considered in cases of locally advanced breast cancer when the internal 
mammary nodes must be included. Though there is encouraging data that proton 
therapy may be able to deliver a dosimetric outcome that avoids a higher integral 
dose to normal tissue that may be seen with IMRT techniques (Cuaron et al, 2015), 
the evidence does not support any definitive clinical benefit to PBT over IMRT in 
the treatment of locally advanced breast cancer. In addition, there is a lack of 
published patient-reported outcomes for breast cancer patients treated with IMRT 
vs. PBT. As PBT is significantly more costly than is IMRT, coverage for PBT for 
the treatment of locally advanced breast cancer may depend upon the applicable 
health benefit plan definition of medical necessity. Where that definition limits 
coverage to the most cost-effective equivalent treatment, the use of PBT for the 
treatment of locally advanced breast cancer is not deemed medical necessary.  In 
addition, when IMRT is available in network, a network adequacy exception for 
PBT will not be made. 

To determine…”the feasibility of using proton radiation for the treatment of invasive 
breast cancer after mastectomy,” MacDonald et al. (2013) reported the toxicity 
outcomes of 12 patients, 5 of which had permanent implants in place. Eleven of 
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the patients were also treated to the internal mammary lymph nodes (IMNs).  Skin 
toxicity, fatigue and radiation pneumonitis were evaluated during radiation and at 
4 and 8 weeks after completing radiation. The authors found that “…proton 
treatment was well tolerated…” with “…skin reactions were mostly superficial and 
often with moderate to severe erythema and moderate to large areas of dry 
superficial desquamation.”  This is not uncommon as “…the entrance dose is 
higher for proton radiation, leading to some concern regarding skin tolerance.”  
However, “…cosmesis at 4 and 8 weeks was favorable, inasmuch as most patients 
had only mild erythema or hyperpigmentation…”. The authors conclude that 
“…proton radiation for PMRT is feasible, with acceptable early toxicity.  Additional 
follow up is needed to assess late complications and outcomes of proton RT.”  

Cuaron et al. (2015) retrospectively reported toxicity outcomes of 30 patients 
treated with proton beam therapy in the postmastectomy and postlumpectomy 
setting from 2013 to 2014.  It is noted that the internal mammary nodes were 
treated in 28 patients.  The authors found that 20 patients experienced grade 2 
dermatitis with eight experiencing moist desquamation which “…compares 
favorably to rates seen with both IMRT photons and conventional electrons…” 
Seven patients experienced skin pain and eight developed grade 2 esophagitis.  
There were no cases of lung toxicity or cardiac toxicity. Lastly, one patient 
developed a grade 3 complication of the implant requiring removal.  The authors 
note that “…with uniform scanning proton therapy there is 100% dose at the 
skin…” which “…warrants further study, because there are also long-term 
concerns associated with high surface doses to patients with implants.” In addition, 
the esophagitis rate of “…33% in the current series is presumed to be higher than 
what would be expected with conventional techniques.”  The authors conclude that 
“…further study is needed to accurately select which patients stand to benefit from 
proton therapy for breast cancer.”

In a prospective clinical study, Bradley et al. (2016) reported on 18 women 
receiving proton beam therapy between 2012 and 2014.  It is noted that radiation 
included treatment to the IMNs. The authors found that proton beam 
“…consistently resulted in decreased heart and lung dose for all patients…”  With 
a median follow up of 20 months, 22% of patients developed grade 3 dermatitis 
with the remaining patients experiencing grade 2 dermatitis which the authors state 
“…is not unexpected given the higher skin dose with a proton beam compared with 
a photon beam.” In addition, five patients developed grade 2 esophagitis. The 
authors conclude that proton beam therapy is “…tolerated without excessive acute 
toxicity.”  

Verma et al. (2017) recently published their results of acute toxicity in 91 patients 
treated with adjuvant proton beam therapy between 2011 and 2016.  Treatment 
was directed to the breast or chest wall as well as the regional lymph nodes 
including the IMNs.  The authors reported grade 2 and 3 acute dermatitis in 72% 
and 5% respectively with 21% requiring opioids for pain control and 8% requiring 
a treatment break.  Seven patients developed a skin infection requiring antibiotics, 
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one of which resulted in nonlethal sepsis.  Another patient developed a non-healing 
wound requiring closure with a latissimus flap. The authors state that the skin 
toxicity is comparable to prior data though they add that “US (Uniform Scanning) 
technique does not allow for any skin-sparing with radiation dose and also results 
in relatively more heterogeneity (i.e., larger-sized hotspots of higher magnitude) 
that what is typically accepted with photon plans.”  Additional results also revealed 
that 33% of patients developed grade 2 esophagitis with 31% experiencing grade 
1 esophagitis.  Finally, at a median follow-up of 15.5 months, 4 patients developed 
locoregional relapse. The authors conclude that protons “…appears to have 
appropriate toxicity…” though “…further data with longer follow-up are greatly 
needed.”  

To this end, the ASTRO Model Policy on Proton Beam Therapy states that “…there 
is a need for continued clinical evidence development and comparative 
effectiveness analyses for the appropriate use of PBT for various disease sites” 
including breast cancer.   

Studies to evaluate any benefit of proton beam therapy are ongoing.  For example, 
a phase III trial (NCT0260334 Pragmatic Randomized Trial of Proton vs. Photon 
Therapy for Patients with Non-Metastatic Breast Cancer Receiving 
Comprehensive Nodal Radiation: A Radiotherapy Comparative Effectiveness 
[RADCOMP] Trial) is currently recruiting patients. This study will help determine 
the benefit of proton beam therapy in the treatment of breast cancer. Until such 
data is available and until there is clear data documenting the clinical outcomes of 
proton beam therapy in the treatment of breast cancer, proton beam therapy 
remains unproven.   

VII. Prostate cancer* 
Comparative effectiveness studies have been published comparing toxicity and 
oncologic outcomes between proton and photon therapies and have reported 
similar early toxicity rates.  

For example, Yu et al. (2013) reviewed Medicare data for patients treated with 
protons or IMRT (> 27,000 patients in each group) and found that although proton 
radiation therapy (PRT) “…was associated with a statistically significant reduction 
in genitourinary toxicity at 6 months compared with IMRT (5.9% vs. 9.5%; odds 
ratio [OR] = 0.60, 95% confidence interval [CI] = 0.38 to 0.96, p = .03), at 12 months 
post-treatment there was no difference in genitourinary toxicity (18.8% vs. 17.5%; 
OR = 1.08, 95% CI = 0.76 to 1.54, p = .66). There was no statistically significant 
difference in gastrointestinal or other toxicity at 6 months or 12 months post-
treatment.” They concluded that when comparing protons to IMRT “…there was 
no difference in toxicity in a comprehensive cohort of Medicare beneficiaries with 
prostate cancer at 12 months post-treatment.” 
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Hoppe et al. (2014) reported a prospective quality-of-life comparison of patient-
reported outcomes between IMRT (204 patients) and proton therapy (1234 
patients). This was not a randomized study, but a single institution series 
compared to a population of patients from a different multi-institutional study using 
IMRT, with potentially significant differences in the compared groups (different 
treatment eras, uncontrolled use of androgen deprivation therapy, larger prostate 
volumes for IMRT patients, older age for IMRT patients, and superior baseline 
function in proton group). Even though some of these differences, such as older 
patients, more androgen deprivation and larger prostate volumes for IMRT 
patients, would be expected to result in higher rates of adverse symptoms for the 
IMRT group, “…no differences were observed in summary score changes for 
bowel, urinary incontinence, urinary irritative/obstructive, and sexual domains 
between the 2 cohorts…” after up to 2 years of follow-up. The conclusion of this 
study states “The findings from this study provide evidence of excellent and 
comparable QOL outcomes for prostate cancer patients treated with either 
contemporary IMRT or PT.”

A similar comparison of patient-reported outcomes between a single institution 
series of 95 patients treated with PBT with 153 IMRT patients in a multi-institutional 
study and 123 patients treated with 3D techniques was reported by Gray et al. 
(2013). In the immediate post-treatment period, patients in the IMRT cohort 
reported clinically meaningful decrements in QOL in the urinary 
irritation/obstruction and urinary incontinence domains that were not observed in 
the other two cohorts. At 12 months, only patients in the PBT cohort reported 
clinically meaningful score decrements in the urinary irritation/obstruction domain. 
At 24 months, clinically meaningful changes in urinary QOL were not observed in 
any of the cohorts. The authors concluded that PBT resulted in patient-reported 
outcome declines similar to those with photon-based modalities. 

Fang et al. (2015) published a study of case matched patients treated with protons 
(n = 181) or IMRT (n = 213), and reported “…the risks of acute and late GI/GU 
toxicities did not differ significantly after adjustment for confounders and predictive 
factors.”

A review of Medicare data by Kim et al. (2011) for 337 patients treated with protons 
and 4645 patients treated with IMRT evaluated the rate of GI toxicities requiring 
interventional procedures occurring at least 6 months after cancer diagnosis. This 
was 20.1 events per 1000 person years for the proton group, compared to 8.9 
events for IMRT and 2.1 events for patients who did not receive radiation.

The largest retrospective comparative effectiveness analysis to date comparing 
IMRT to proton therapy was performed using SEER- Medicare claims data for the 
following long-term endpoints: gastrointestinal morbidity, urinary incontinence, 
non-incontinence urinary morbidity, sexual dysfunction, and hip fractures (Sheets 
et al., 2012). With follow-up as mature as 80 months, the authors concluded that 
men receiving IMRT therapy had statistically significantly lower gastrointestinal 
morbidity than patients receiving proton therapy, whereas rates of urinary 
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incontinence, non-incontinence urinary morbidity, sexual dysfunction, hip 
fractures, and additional cancer therapies were statistically indistinguishable 
between the cohorts.  

Considered as a whole, these studies do not show any significant benefit of proton 
beam therapy over IMRT for either treatment efficacy or long term toxicity. A 
comprehensive review of eight studies of PBT for prostate cancer with patient-
reported outcomes (PRO) by Verma et al. (2018) concluded “Prostate cancer is 
currently the focus of the greatest amount of QOL/PRO data; results for PBT 
analyzed here in are consistent with findings of retrospectively and prospectively 
collected data displaying no differences in toxicities between PBT and IMRT.” 
There is no compelling evidence that clinical outcomes are superior for proton 
beam therapy and, therefore, no evidence that PBT is medically necessary for 
treatment of prostate cancer.  

The primary dosimetric advantage of protons compared to IMRT is delivery of low 
or moderate doses of radiation to smaller volumes of tissue around the prostate, 
such as muscle, bone, vessels and fat that is not immediately adjacent to the 
prostate. These tissues do not routinely contribute to the morbidity of prostate 
radiation, are relatively resilient to radiation injury, and so the benefit of decreased 
dose to these types of normal non-critical tissues has not been apparent. By 
contrast, the high dose region encompassing the prostate target and immediately 
adjacent tissues does not receive any less radiation using PBT and, in fact, may 
receive higher doses to a larger volume with protons due to the range and RBE 
uncertainty of protons and the need for a larger treatment volume to compensate 
for this uncertainty. Toxicity associated with prostate radiation is more closely 
associated with high dose exposure of normal tissues, > 50 Gy. Trofimov et al. 
(2007) compared proton treatment plans using two opposed lateral beams to IMRT 
plans using seven coplanar beams in ten patients with early-stage prostate cancer. 
For a prescription dose of 79.2 Gy to the prostate, IMRT irradiated substantially 
greater volumes of normal tissue in the < 30 Gy RBE range, including both the 
bladder and the rectum. However, patients treated with PBT had significantly larger 
normal tissue exposure in the 50 to 75Gy RBE range. The volume of bladder 
receiving 50 and 60 GyE was significantly higher with the proton plans, but no 
difference in rectal volume was noted at these doses. This may be one reason that 
the perceived dosimetric advantages of proton beam radiation have not translated 
into differences in toxicity or patient outcomes. 

The NCCN panel believes no clear evidence supports a benefit or decrement to 
proton therapy over IMRT for either treatment efficacy or long-term toxicity.

The American Society of Radiation Oncology (ASTRO) has taken a clear position
towards use of proton beam in the treatment of prostate cancer:
A. ASTRO Model Medical Policy on Proton Beam Therapy (2017) evaluated 
proton therapy and created a model policy to support the society’s position on 
payment coverage for proton therapy. ASTRO has stated in their Proton Beam 
Therapy Model Policy that “…in the treatment of prostate cancer, the use of
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PBT is evolving as the comparative efficacy evidence is still being developed. 
In order for an informed consensus on the role of PBT for prostate cancer to be 
reached, it is essential to collect further data, especially to understand how the 
effectiveness of proton therapy compares to other radiation therapy modalities 
such as IMRT and brachytherapy. There is a need for more well-designed 
registries and studies with sizable comparator cohorts to help accelerate data 
collection. Proton beam therapy for primary treatment of prostate cancer should 
only be performed within the context of a prospective clinical trial or registry.”  

B. ASTRO Choosing Wisely (2013): “Don’t routinely recommend proton beam
therapy for prostate cancer outside of a prospective clinical trial or registry.
There is no clear evidence that proton beam therapy for prostate cancer offers
any clinical advantage over other forms of definitive radiation therapy. Clinical
trials are necessary to establish a possible advantage of this expensive
therapy.”

C. ASTRO Proton Beam Therapy for Prostate Cancer Position Statement (2013):
At the present time, ASTRO believes the comparative efficacy evidence of
proton beam therapy with other prostate cancer treatments is still being
developed, and thus the role of proton beam therapy for localized prostate
cancer within the current availability of treatment options remains unclear.
While proton beam therapy is not a new technology, its use in the treatment of
prostate cancer is evolving. ASTRO strongly supports allowing for coverage
with evidence development for patients treated on clinical trials or within
prospective registries. ASTRO believes that collecting data in these settings is
essential to informing consensus on the role of proton therapy for prostate
cancer, especially insofar as it is important to understand how the effectiveness
of proton therapy compares to other radiation therapy modalities such as IMRT
and brachytherapy.

Finally, the Agency for Healthcare Research and Quality (AHRQ) (2013) does not 
recommend that “…patients with prostate cancer, non-small cell lung cancer, or 
most lymphomas be referred for proton beam radiotherapy, due to an insufficient 
evidence base.”  

An ongoing prospective randomized trial is accruing patients to compare prostate 
proton therapy and prostate IMRT (PartiQOL Trial/NCT01617161). Patients with 
low and intermediate-risk prostate cancer are eligible. The primary measure of the 
study is to compare reduction in mean EPIC bowel scores for PBT vs. IMRT treated 
patients at 24 months post radiation.  

In addition to the above trial, there are at least seven ongoing phase II-III 
trials investigating proton beam therapy in the treatment of prostate cancer:
A. NCT01352429 A Phase II Trial of Proton Radiation Therapy or Intensity-

Modulated Radiation Therapy Using Mild Hypofractionation for Low-and
Intermediate -Risk Adenocarcinoma of the Prostate
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B. NCT02040610 A Phase II Study of Hypofractionated Image Guided Proton
Therapy for Low and Intermediate Risk Prostate Cancer

C. NCT01230866 A Phase III Prospective Randomized Trial of Standard-
fractionation vs. Hypo-fractionation With Proton Radiation Therapy for Low
Risk Adenocarcinoma of the Prostate

D. NCT00831623 Phase I-II Trial of Hypofractionated Conformal Proton Beam
Radiation Therapy for Favorable-risk Prostate Cancer

E. NCT01950351 Phase II Trial of Hypofractionated Proton Beam Therapy in Men
with Localized Prostate Adenocarcinoma

F. NCT01045226 A Phase II Trial of Proton Radiation Therapy of Using Standard
Fractionation for Low-and Low-Intermediate Risk Adenocarcinoma of the
Prostate

G. NCT01492972 Hypo-fractionated Proton Radiation Therapy with or Without
Androgen Suppression for Intermediate Risk Prostate Cancer

H. NCT02874014 Prospective Evaluation of Hypofractionation Proton Beam
Therapy with Concurrent Treatment of the Prostate and Pelvic Nodes for
Clinically Localized, High Risk or Unfavorable Intermediate Risk Prostate
Cancer

Given this, the use of PBT in the treatment of newly diagnosed prostate cancer is 
considered equivalent to that of IMRT. However, as PBT is significantly more costly 
than IMRT, coverage for newly diagnosed prostate cancer may depend upon the 
applicable health plan benefit definition of medical necessity. Where that definition 
limits coverage to the most cost-effective equivalent treatment, the use of PBT for 
the treatment of newly diagnosed prostate cancer is deemed not medically 
necessary. However, when the cost differential between PBT and IMRT is 
eliminated, the use of PBT can potentially be considered medically necessary. 

Due to the very limited clinical evidence, PBT is considered unproven in the 
treatment of prostate cancer after prostatectomy. 

VIII. Lung cancer
The data on proton beam therapy in the treatment of lung cancers is limited.
Numerous dosimetric studies showing the potential for radiation dose reduction
have been reported.  Chang et al. (2006) from MD Anderson compared the dose
to the normal tissue comparing proton radiotherapy with 3DCRT or IMRT in Stage
I or Stage III non-small cell lung cancer. Twenty-five patients with medically
inoperable Stage I (Chang, 2006) or inoperable Stage IIIA/B (NCT01883810)
NSCLC were studied. For Stage III, the lung V5, V10, and V20 were 54.1%, 46.9%,
and 34.8%, respectively, for photon 3DCRT with 63 Gy, whereas they were 39.7%,
36.6%, and 31.6%, respectively, for proton with dose escalation to 74 CGE (p =
0.002). In all cases, the doses to lung, spinal cord, heart, esophagus, and integral
dose were lower with proton therapy compared with IMRT. No clinical outcomes
were reported, and no evidence that these dose differences result in clinically
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meaningful improvement in results is presented. The authors acknowledged that 
proton radiotherapy in lung cancer raises many important issues among the most 
challenging of which is tumor motion during treatment resulting from the patient’s 
breathing.  

The result of a phase II study of high-dose proton therapy with concurrent 
chemotherapy for unresectable Stage III Non-Small Cell Lung Cancer was 
reported by Chang et al. (2006). Sixty-five patients were treated with 74 Gy (RBE) 
proton therapy with weekly carboplatin and paclitaxel. Disease was staged with 
PET/CT, protons were delivered as passively scattered beams, and adaptive re-
planning was performed in 25% of patients.  Patients all had KPS performance 
status ≥ 70 (median 90) and < 10% weight loss, which are more favorable 
prognostic features.  At a median follow-up time of 27.3 months, the median overall 
survival time was 26.5 months. The total local failure rate was 20.5%. No patient 
experienced grade 5 toxicity. The most common grade 3 adverse effects related 
to proton therapy were dermatitis and esophagitis, each experienced by 5 patients 
(11.4%); 1 patient (2.3%) developed grade 3 pneumonitis, and 1 patient had a 
pulmonary/pleural fistula.  

Early findings on toxicity of proton beam therapy with concurrent chemotherapy for 
non-small cell lung cancer were reported by Sejpal et al. (2011), at MD Anderson 
Cancer Center. They compared the toxicity of proton therapy + concurrent 
chemotherapy in 62 patients with NSCLC (treatment period 2006-2008) with 
toxicity for patients with similar disease given 3D-CRT + chemotherapy (n = 74; 
treatment period 2001-2003) or IMRT+ chemotherapy     (n = 66; treatment period 
2003-2005). Proton therapy to the gross tumor volume was given with weekly 
intravenous paclitaxel and carboplatin. This report focuses only on acute and 
subacute toxicity, because the follow-up duration is too short to evaluate tumor 
control and survival. Median follow-up times were 15.2 months (proton), 17.9 
months (3DCRT), and 17.4 months (IMRT). Rates of severe (grade > 3) 
pneumonitis and esophagitis in the proton group (2% and 5%) were lower despite 
the higher radiation dose (3DCRT, 30% and 18%; IMRT, 9% and 44%;    p < .001 
for all). Median overall survival times were 17.7 months for the 3DCRT group, 17.6 
months for the IMRT group, and 24.4 months for the proton therapy group (log-
rank p = 0.1061). The authors acknowledged several shortcomings of their study 
including the use of retrospective data for comparison, including substantial 
differences in pretreatment assessments (especially imaging) and treatment-
planning capabilities over the periods of study and the heterogeneity of the patient 
populations. The proton therapy group was itself somewhat heterogeneous 
because of the inclusion of 25 patients with any stage (including recurrent) 
disease. Therefore differences in outcomes in this study are not clearly related to 
treatment modality. 

Hoppe et al. (2012) published the result of a retrospective study on proton therapy 
with concurrent chemotherapy for 19 patients with non–small-cell lung cancer (18 
Stage III, 1 Stage IIB) either with or without induction chemotherapy. Non-
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hematologic and hematologic acute grade 3 toxicity (90 days) developed in 1 and 
4 patients, respectively. Two of 16 patients assessable for late toxicity (90 days) 
developed a significant grade 3 non-hematologic late toxicity, whereas 1 patient 
developed a grade 3 hematologic late toxicity. Local progression was the site of 
first relapse in one patient. The median progression-free survival and median OS 
were 14 and 18 months, respectively. Seven patients are currently alive without 
evidence of disease, and 7 other patients died from disease progression, including 
6 with distant metastases as their first site of relapse and 1 with local progression 
as their first site of relapse. The authors concluded proton therapy for stage III lung 
cancer is a promising treatment approach. Larger prospective studies are needed 
to confirm these findings, define the critical dosimetric points that may be unique 
to proton therapy, and investigate the potential of proton therapy to facilitate 
radiation dose escalation and/or combined modality therapy.  

Liao et al. (2018) reported rates of local failure (LF) or radiation pneumonitis (RP) 
in a Bayesian randomized trial of intensity-modulated radiotherapy (IMRT) vs. 3D 
proton therapy (3DPT), both with concurrent chemotherapy, for locally advanced 
non-small cell lung cancer. Pairs of IMRT and 3DPT plans were created for each 
patient. Patients were eligible for randomization only if both plans satisfied normal 
tissue constraints at the same radiation dose. Of 255 enrolled patients, 149 were 
randomly allocated to IMRT (n = 92) or 3DPT (n = 57). The rate of grade 3 RP was 
6.5% with IMRT and 10.5% with protons. LF rates were 10.9% with IMRT and 
10.5% with protons. The conclusion was that proton treatment did not improve 
dose-volume indices for lung but did for heart. No benefit was noted in RP or LF 
after proton beam treatment. Similarly, Niedzielski et. al. (2017) reported 
esophageal toxicity results from this same patient cohort and concluded that there 
was no significant difference in esophageal toxicity from either proton- or photon-
based radiation therapy as quantified by esophagitis grade or the esophageal 
expansion imaging biomarker. 

Wang et al. (2016) reported comparisons of patient-reported symptoms after 
treatment in a total of only 82 patients, treated with either 3D technique, IMRT or 
proton beam therapy. They found that pain, as a major esophagitis-related 
symptom, increased more during therapy (p = 0.019) and decreased more after  
(p = 0.013) therapy in the 3DCRT and IMRT groups than in the PBT group. 
Compared with the PBT group, the 3DCRT and IMRT groups reported greater 
decrease in systemic symptoms (fatigue, drowsiness, lack of appetite, disturbed 
sleep) after therapy (p = 0.016). They concluded that patients receiving PBT 
reported significantly less severe symptoms than did patients receiving IMRT or 
3DCRT. These results should be confirmed in a randomized study with 
comparable tumor burden among therapies. 

Considered together, these early reports of proton beam radiation for lung cancer 
are mostly single institution retrospective studies which do not clearly demonstrate 
superior outcomes compared to customary photon radiation techniques. The 
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limited randomized study information from Liao et al (2017) and Niedzielski et al. 
(2017) do not show evidence of improved outcomes with protons. 

The American Society of Radiation Oncology (ASTRO) has taken a clear position 
towards use of proton beam in the treatment of lung cancer. ASTRO Model 
Medical Policy on Proton Beam Therapy listed lung cancer in Group 2; Coverage 
with Evidence Development (CED). For the cancers in group 2 it is essential to 
collect further data, especially to understand how the effectiveness of proton 
therapy compares to other radiation therapy modalities. There is a need for more 
well-designed registries and studies with sizable comparator cohorts to help 
accelerate data collection. Proton beam therapy for primary treatment of these 
cancers, including locally-advanced lung cancer, should only be performed within 
the context of a prospective clinical trial or registry. This is consistent with the 
investigational and unproven nature of Proton Beam Radiation Therapy for 
treatment of lung cancer. 

Currently there are multiple clinical trials recruiting patients to study the role of 
proton beam radiation therapy in Stage II-III non-small cell lung cancer. These 
include RTOG 1308 (NCT01993810), a Phase III Randomized Trial Comparing 
Overall Survival after Photon versus Proton Chemoradiation Therapy for 
Inoperable Stage II-IIIB NSCLC. This randomized study aims to provide 
information on a clinically meaningful QOL benefit from proton therapy over photon 
therapy. Study will focus on two key toxicities:  
A. The primary QOL outcome: Pulmonary toxicity (i.e. clinical pneumonitis and

lung fibrosis), a chronic effect of treatment that can have long term negative
effects on QOL

B. The secondary QOL outcome: Esophageal toxicity (esophagitis), an
acute/subacute effect which is largely transient

In addition the following studies are active: 
C. NCT01770418 A Phase I/II Study of Hypofractionated Proton Therapy for

Stage II-III Non-Small Cell Lung Cancer
D. NCT01629498 Phase I/II Trial of Image-Guided, Intensity-Modulated Photon

(IMRT) or Scanning Beam Proton Therapy (IMPT) Both with Simultaneous
Integrated Boost (SIB) Dose Escalation to the Gross Tumor Volume (GTV) with
Concurrent Chemotherapy for Stage II/III Non-Small Cell Lung Cancer
(NSCLC)

E. NCT02731001 Proton Therapy to Reduce Acute Normal Tissue Toxicity in
Locally Advanced Non-small-cell Lung Cancer (PRONTOX)

F. NCT01076231 Feasibility and Phase I/II Trial of Preoperative Proton Beam
Radiotherapy with Concurrent Chemotherapy for Resectable Stage IIIA or
Superior Sulcus NSCLC
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These studies will help determine the benefit of proton beam therapy in the 
treatment of lung cancer. Until such data is available and until there is clear data 
documenting the clinical outcomes of proton beam therapy in the treatment of lung 
cancer, proton beam therapy remains unproven.   

IX. Hepatocellular carcinoma (HCC)
In HCC, proton beam treatment may play a role in unresectable cancers that are 
not amenable to other forms of treatment including:
A. Ablative techniques (radiofrequency, cryosurgery, alcohol injection, 

microwave)
Several ablative techniques have been used both in the operable and definitive 
setting. For select lesions, generally under 3 cm in size that are well localized, 
definitive treatment may be considered. Contraindications to ablation include 
lack of anatomic accessibility, size, number, and location near abdominal 
organs, major ducts, and blood vessels. A complication reported with ablation 
is the development of tumor rupture with lesions located on the hepatic capsule 
or tumor seeding along the track with subcapsular and poorly differentiated 
lesions. Local control rates in the range of 90% at two years have been 
reported for ablative techniques.

B. Arterial treatments (selective internal radiation therapy [SIRT], also known as 
transarterial radioembolization [TARE]; transarterial chemoembolization 
[TACE]; or trans-arterial embolization [TAE])
These techniques require selective catheterization of the hepatic arterial supply 
to the tumor-involved liver segments. As HCC is a hypervascular tumor, there 
is preferential blood flow as compared to the normal hepatic parenchyma. 
Indications for these procedures include multiple tumors, generally 4 or more 
in number, lesions greater than 3 to 5 cm, lesions without vascular invasion or 
extra-hepatic spread. Absolute contraindications include decompensated 
cirrhosis, jaundice, clinical encephalopathy, refractory ascites, hepatorenal 
syndrome, extensive tumor replacement of both lobes, portal vein occlusion or 
severely reduced flow, hepatofugal flow and renal insufficiency. Relative 
contraindications include tumor size greater than 10 cm, severe 
cardiovascular or pulmonary disease, varices at high risk of bleeding or bile 
duct occlusion. In clinical trials TACE appears superior to TAE. SIRT/TARE 
provide high doses of radiation to tumor capillary beds. Yttrium-90 beta 
radiation, delivered by SIR-Spheres®- or TheraSphere®-labeled microspheres, 
delivers preferential high doses of radiation and tends to spare normal hepatic 
tissues. Full discussion of the indications and contraindications to SIRT/TARE 
may be found in the separate eviCore Clinical Guideline, Radioactive 
Yttrium-90 Microspheres.

In addition to the contraindications listed above, all arterial therapies must take 
into account their effect on liver function as embolic-, chemo-, or radiation-liver 
disease or dysfunction can result in severe morbidity or death.  Bilirubin greater 
than 3 mg/dl for TACE/TAE and 2 mg/dl for SIRT/TARE are considered strong 
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relative contraindications unless segmental treatment is being performed. 

C. EBRT (IMRT, 3DCRT, and SBRT)
Conformal radiation techniques such as 3DCRT generally have played a
palliative role in the treatment of HCC. Yet, HCC is a radiosensitive tumor and
highly conformal external beam techniques such as IMRT or 3DCRT should be
considered in a definitive manner in inoperable tumors not amenable to other
treatments. Great care must be given in considering the individual’s liver
function, Hepatitis B carrier status, prior transarterial or other treatments or
other treatments, portal vein thrombosis, and Childs-Pugh score. A dose
volume constraint to be considered is for the mean liver dose (liver minus gross
tumor volume) to be less or equal to 28 Gy in 2 Gy fractions. The University of
Michigan has demonstrated that tumoricidal doses from 40 Gy to 90 Gy
delivered in 1.5 Gy BID treatments along with hepatic-infused chemotherapy
could result in a one year local control rate of 81% and survival rate of 57% in
an individual who was unresectable and without portal vein thrombosis. Studies
for conformal RT and TACE have also been done in Asia showing improved
survival for the combination.

SBRT is considered the mainstay of the radiation effort to control inoperable 
HCC. Current indications for the use of SBRT include 3 or fewer tumors without 
evidence of vascular or organ invasion and away from hollow organs, such as 
the bowel or stomach, as perforation and hemorrhage are significant 
complications. Sufficient hepatic reserve as evidenced by a Childs-Pugh A 
score is extremely important as safety data are considered limited in Childs-
Pugh B or those with poor liver reserve. Some controversy has existed over the 
size of eligible lesions with initial restriction to lesions of up to 5 cm now being 
expanded to larger lesions. RTOG 1112 eligibility criteria include up to 5 lesions 
with no one lesion exceeding 15 cm, with a total maximum sum of all lesions 
not exceeding 20 cm. Current optimal dose recommendations are     50 Gy in 
5 treatment fractions with a mean liver dose of 13.0 Gy and an additional organ 
constraint of liver Veff < 25%. If these constraints are not met, dose reductions 
from this optimal dose down to 30 Gy for a mean lung dose (MLD) of 16 Gy are 
recommended. Optimal and acceptable dose volume constraints to critical 
organs may be found in the RTOG 1112 study. 

SBRT has proven itself both as effective bridge therapy 1) for an individual with 
HCC and cirrhosis prior to transplant and 2) in individual who is inoperable, 
both as an initial treatment and for an individual who is ineligible or incompletely 
treated by other methods. Excellent local control rates at 1 to 2 years ranging 
from 70 to 90% have been reported on initially treated patients and a 61% 2 
year survival rate has been reported in patients previously treated with TACE. 
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D. PBT
PBT for HCC is an emerging technology which, according to the NCCN, may 
have a role in certain clinical circumstances. The unique dosimetric advantages 
of heavy charged particle radiation (Bragg Peak) offer significant potential 
advantages in sparing hepatic parenchyma compared to traditional photon 
techniques. This theoretical advantage is still the object of on-going studies in 
this country. A multi-institutional Phase II study in the Journal of Clinical 
Oncology, published in February of 2016, demonstrated a 2-year HCC local 
control rate of 94.8%. Treatment was given with a hypofractionated regimen of 
67.5 Gy equivalent in 15 fractions to a patient population that included 
previously treated patients and those with tumor vascular thrombosis. On-going 
Phase III studies are in progress. However, a meta-analysis of 70 studies 
demonstrated a decided advantage of charged particle treatment as compared 
to traditional radiation but found no difference when comparing charged particle 
treatment to SBRT. 

The larger PBT series are from Japan suggesting excellent local control rates 
and modest 2- to 5-year survival rates. Four retrospective (360 patients) and 2 
prospective studies (64 patients) of PBT in patients with hepatocellular cancer 
show results similar to those achieved with SBRT. (Fukumitsu et al., 2009; 
Hashimoto et al., 2006; Hata et al., 2005; Hata et al., 2006; Hsiung-Stripp et 
al., 2001; Koyama et al., 2003; Kozak et al., 2007; Macdonald et al., 2001; 
Sugahara et al., 2005; Sugahara et al., 2010; Zhang et al., 2008; Zurlo et al., 
2000). In an individual with unresectable hepatocellular cancers who is not 
optimally treated with radiofrequency ablation or SBRT, PBT is medically 
necessary. If a letter or minutes from a multi-disciplinary tumor board meeting 
documenting the medical necessity for the use of PBT (as opposed to the other 
techniques previously described) is not available, requests for the use of PBT 
for HCC must include all of the following: 
1.  A consultation note from Interventional Radiology documenting the 

contraindications as listed above to the use of ablative or transarterial 
techniques and 

2. Documentation of the inability to maintain the mean normal liver dose (liver 
minus gross tumor volume) to less than 28 Gy in 2 Gy fractions with 3DCRT 
or IMRT and

3. Documentation of the inability to use SBRT delivering a minimal therapeutic 
dose of 30 Gy in 5 fractions per the constraints of RTOG 1112 or due to the 
presence of more than 5 lesions or the inability to maintain 700 cc of normal 
function liver tissue to a dose of 15 Gy or less with 3 to 5 fractions of SBRT 
and

4. Documentation of no evidence or minimal evidence of extra-hepatic disease 
and 

5. Documentation of tumor size not exceeding 16 cm in nominal diameter with 
the ability to maintain a normal function liver volume of 700 cc with proton 
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treatment and
6. The ability to deliver a full hypofractionated proton treatment regimen of not 

less than 50 GyE in 22 fractions. 
In an individual with HCC who is not acceptably treated with 3DCRT, IMRT, 
ablative, transarterial or SBRT techniques in the curative setting, PBT requests 
will be considered on a case-by-case basis. 
 

X. Head and neck cancers 
A. Sinonasal and Nasopharynx 
Russo et al. (2016) reported on 54 patients with newly diagnosed stage III-IV 
squamous cell carcinoma of the paranasal sinus or nasal cavity who were treated 
with proton beam therapy (passive scatter technique) between 1991 and 2008.  Of 
the 54 patients, 37 (68.5%) had undergone surgical resection prior to receiving 
PBT, 18 of whom achieved a gross total resection (GTR).  For patients achieving 
a GTR or partial resection, a median dose of 70.0 Gy relative biological 
effectiveness (RBE) was given (range of 59.4 to 79.4). For those undergoing a 
biopsy only, a median dose of 76 Gy RBE was delivered (range of 70 to 78.1).  
Forty patients also received elective nodal irradiation (utilizing photons for the low 
neck) to a median dose of 45 Gy RBE.  Chemotherapy was given in 24 (44.4%) of 
patients. The authors reported an 80% 2- and 5-year local control; an 89% and 
83% regional control at 2- and 5-years respectively; and a 76% and 73% 2- and 5-
year locoregional control (LRC).  Freedom from distant metastases at 2- and 5-
years was 78%.  Disease-free survival (DFS) was 57% and 48% at 2- and 5-years 
respectively while OS was 67% and 47% at 2- and 5-years respectively. The 
authors indicate that the rates of LRC and OS were comparable to those previously 
published for sinonasal SCC and that the toxicity profile “…was acceptable, with 8 
grade 3, 6 grade 4, and no grade 5 toxicities.”  

McDonald et al. (2016) conducted a retrospective review patients with a primary 
cancer of the nasopharynx, nasal cavity or paranasal sinus; 12 patients treated 
with IMRT, 14 patients treated with protons to primary site and concurrent matched 
photons to lymph nodes; and 14 patients treated with protons alone to the head 
and neck. It is noted that all 12 patients treated with IMRT empirically had
placement of a gastrostomy tube (G-tube) prior to treatment whereas those 
receiving PBT had these placed electively (ultimately no patients required it). In a 
dosimetric comparison, PBT delivered significantly lower mean dose to the oral 
cavity, larynx and esophagus and resulted in improved parotid sparing. On 
multivariate analysis, PBT was significantly associated with lower G-tube 
dependence at 3 months after completion of radiotherapy and lower opioid pain 
requirement (equivalent morphine dose; EMD) at completion of radiotherapy. At 1 
and 3 months after completion, however, the significant association with EMD was 
lost as the majority of patients returned to baseline EMD by 3 months. The authors 
conclude that the initial results “…may serve in hypothesis formation for further 
investigation.” and “…merit further evaluation in a larger study with more uniform 
patient and treatment characteristics…”
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Holliday et al. (2015) conducted a retrospective case-control study on 30 patients 
with nasopharyngeal cancer treated with intensity modulated radiation therapy 
(IMRT) and intensity modulated proton therapy (IMPT). In this study, 10 patients 
treated with IMRT on a prospective observational study were matched, in a 2:1 
ratio, by 20 patients treated with IMPT. There were no significant differences 
between the groups with each group receiving 70 Gy. Dosimetric analysis revealed 
that patients receiving PBT had significantly lower mean doses to the oral cavity, 
brainstem, whole brain and mandible.  In addition, patients receiving PBT had a 
significantly lower rate of G-tube placement by the end of treatment                                 
(20% vs. 65%, p = 0.02). On bivariable analysis, increased mean oral cavity dose 
was associated with a higher rate of G-tube placement; no patient required a G-
tube if the mean oral cavity dose was < 26 Gy whereas all patients with a mean 
dose of > 41.8 Gy did. On multivariate analysis, mean dose to the oral cavity 
remained significantly associated with G-tube placement (OR 1.31, p = 0.003); 
interestingly however treatment type (IMPT vs. IMRT) was not. Though there were 
no grade 4 or 5 acute toxicities, patients receiving IMPT experienced significantly 
fewer grade 3 acute toxicities (p = 0.015). There was no difference in rates of 
chronic toxicity between the groups.    

Patel et al. (2014) conducted a meta-analysis of charged particle therapy (protons, 
carbon ions, helium ions) vs. photon therapy (2D, 3D and IMRT published after 
1990) for cancers of the paranasal sinus and nasal cavity. In this analysis, 43 
cohorts were identified; 30 treated with photons (1186 patients) and 13 with 
charged particles (286 patients). There were no statistically significant differences 
between the two groups. When comparing charged particle therapy to photons, 
the authors found charged particle therapy was associated with a significantly 
higher rate of OS at the longest duration of follow-up and at 5 years; significantly 
higher LRC at the longest duration of follow-up; and significantly higher 5-year 
DFS. When restricting the analysis to treatment-naïve patients, charged particle 
therapy was associated with a significantly higher OS, LRC and 5-year DFS. When 
comparing PBT to IMRT, PBT was associated with a significantly higher 5-year 
DFS and LRC at longest follow-up. In an analysis of toxicity, charged particle 
therapy was found to have significantly associated with more neurological toxic 
effects (p = 0.0002). The authors indicate that this could be related to reporting 
bias (significantly higher proportion of charged particle therapy studies reported 
toxic effects (p = 0.03)); referral bias (greater proportion of anatomically 
challenging cases are referred for charged particle therapy); and/or the greater 
RBE and higher physical dose associated with charged particle therapy.   

B. Oropharynx 
Sio et al. (2016) reported on patient reported outcomes (PROs) in patients with 
oropharyngeal cancer treated with chemotherapy and IMPT (35) vs. chemotherapy 
and IMRT (46). PROs were obtained using the MD Anderson Symptom Inventory 
(MDASI) for Head and Neck Cancers during the acute (during treatment), subacute 
(within 3 months after treatment) and chronic phases. At baseline, it was noted 
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that the MDASI scores were equivalent between the two groups except that the 
IMRT group had higher scores for difficulty with swallowing/chewing.  At a median 
follow up of 7.7 months (IMPT) and 2.7 months (IMRT), there was no difference in 
the MDASI scores during the acute phase. In the subacute phase, IMPT was 
associated with significantly lower symptom burden related to taste and appetite.  
In the chronic phase, IMPT was associated with significantly lower symptom 
burden related to appetite. When limiting the analysis to moderate to severe 
symptoms, IMPT was only significantly associated with a lower symptom burden 
related to taste and mucus in the subacute phase. The authors state “Significant 
proportions of patients in both groups still experienced moderate to severe 
symptoms during the chronic phase (i.e., > 3 months after completion of 
treatment).”  The authors conclude that “In this small cohort, we were unable to 
substantiate an improvement in quality of life from using IMPT...(which was) 
‘unexpected’ and may be related to “…the small sample size in this retrospective 
cohort, the sensitivity of the PRO instrument, or the lack of a true difference in 
patient-reported quality of life between IMPT and IMRT.”  

In a dosimetric analysis of IMPT vs. IMRT in the treatment of oropharyngeal cancer 
(OPC), Holliday et al. (Autumn 2016) compared doses to various OARs in two 
different cohorts; the first included a 25 patients who received IMPT for which IMRT 
plans were generated and the second included 25 patients treated with IMRT 
matched to those 25 patients treated with IMPT. In the first cohort, the authors 
found significant reductions in the mean doses to the anterior oral cavity, posterior 
oral cavity, esophagus, structures involved in dysphasia and CNS structures 
involved in the nausea-vomiting response using IMPT. In the second cohort, 
similar results were seen with IMPT except that the mean doses to the esophagus 
and structures involved in dysphagia were not significantly different. The authors 
state that “This discrepancy underscores the reality that, no matter how diligently 
one generates an excellent comparison IMRT plan, more care may be taken when 
generating a plan intended to actually treat a patient.” No difference was seen in 
the mean doses to the parotid or submandibular glands in either group. In 
discussing the improvements in the mean doses delivered to the CNS structures, 
the authors state “…it is difficult to gauge whether this statistical significance is 
clinically significant, as many of the CNS structures evaluated do not have well-
established dose constraints.” The authors conclude that “Prospective trials 
enrolling patients with OPC will provide further information on oncologic control 
and toxicity end points for IMPT versus IMRT.”

Gunn et al. (2016) reported on their experience with 50 patients treated with IMPT 
for a diagnosis or OPC between March 2011 and July 2014. A simultaneous 
integrated boost technique was used to deliver 66 Gy RBE for small-volume 
disease and 70 Gy RBE for more advanced disease. At a median follow up of 29 
months, the 2-year OS was 94.5% and 2-year PFS was 88.6%. Acute side effects 
included grade 3 dermatitis, mucositis, and dysphagia which occurred in 23, 29 
and 12 patients respectively. Sixteen patients (32%) required evaluation in an 
emergency room during treatment with 10 subsequently requiring hospitalization 
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primarily due to dehydration and pain from mucositis. Eleven patients had a G-
tube placed during treatment which the authors state compare favorably with data 
in IMRT series. The median tube duration of 82 days after completing radiation 
therapy. There were 8 patients with grade 3 late toxicity, primarily dysphagia. The 
authors conclude that “…our findings demonstrate the feasibility and proof of 
principle of advanced proton therapy techniques delivering simultaneous 
integrated boost plans…thus laying the ground work for a direct head-to-head 
comparison study.”

Blanchard et al. (2016) conducted a 2:1 case-matched analysis of 50 patients 
treated with IMPT for a diagnosis of OPC to 100 patients treated with IMRT.  At a 
median follow up of 32 months (entire cohort), there was no difference in OS or 
PFS between IMPT and IMRT.  In a multi-variate analysis, insertion of a G-tube at 
the acute phase was the only significant variable associated with OS with a hazard 
ratio (HR) of 4.96 (p = 0.04) whereas this and advanced age were associated with 
PFS. It was noted that patients receiving a G-tube during radiotherapy had 
significantly longer history of smoking, greater comorbidity, more advanced 
disease, greater need for bilateral treatment, higher use of induction chemotherapy 
and concurrent chemotherapy and a longer duration of treatment.  With regards to 
toxicity, there were no differences in acute toxicity by technique. At 3 months post 
treatment, IMPT was significantly associated with less xerostomia and G-tube 
presence or weight loss greater than 20%.  Only the latter remained significant at 
1-year post radiation. The authors conclude “…that IMPT provides similar tumor 
control and lower rates of subacute and late swallowing-related morbidity than 
IMRT…” and that “…it is essential that our findings be replicated through 
prospective multicenter trials… and incorporate cost-effectiveness analysis as well 
as patient-reported outcomes.”

Taken together, this and other published data does not support a definitive benefit 
to PBT. Instead, however, PBT for treatment of oropharyngeal cancers can be 
considered equivalent to that of IMRT but not medically necessary due to cost.  
When the cost differential between proton beam therapy and IMRT is eliminated, 
such as in price parity agreements with health plans, the use of PBT can potentially 
be considered medically necessary. 

C. Salivary gland 
Romesser et al. (2016) conducted a retrospective review of 41 patients diagnosed 
with major salivary gland cancer or cutaneous squamous cell carcinoma 
metastasis to a major salivary gland. These patients underwent unilateral 
irradiation with IMRT or uniform scanning proton beam therapy. In a dosimetric 
analysis, patients receiving PBT had a significantly lower brainstem maximum 
dose, spinal maximum dose, oral cavity mean dose, contralateral parotid gland 
mean dose and contralateral submandibular maximum dose. PBT was also 
associated with a significantly lower rate of grade 2 or greater acute mucositis and 
dysgeusia but resulted in a higher rate of grade 2 or greater dermatitis. 
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D. Adenoid cystic carcinoma 
Bhattasali et al. (2016) reported on 9 patients with unresectable adenoid cystic 
carcinoma (ACC) treated with definitive PBT and concurrent cisplatin. Sites of 
treatment included the larynx (1), nasopharynx (5), paranasal sinus (2) and 
oropharynx (1). Treatment was to 70 Gy using either passive scatter protons 
(laryngeal ACC) or IMPT with cisplatin given concurrently.  At a median follow-up
of 27 months, four patients (44%) achieved a complete response, four achieved a 
partial response without disease progression and one developed local 
progression. With respect to toxicity, four patients experienced grade 3 acute 
toxicities and one developed a grade 4 toxicity (blindness in the treated eye).   

In a retrospective analysis, Linton et al. (2016) reported on 26 patients with head 
and neck ACC treated with PBT.  This heterogeneous group of patients included 
19 who receiving treatment at initial diagnosis and seven receiving treatment at 
recurrence (six of whom had prior radiation and three of whom had pulmonary 
metastases). Twenty were treated after surgery with 18 of these exhibiting positive 
margins or gross residual disease. Six were treated after biopsy alone. It is noted 
that two patients also received IMRT as part of their PBT. The dose planned was 
75.6 Gy for gross residual disease, 70.2 to 72 Gy for positive margins and 66 to 
70.2 Gy for negative margins. At a median follow up of 25 months, the 2-year 
estimate of OS was 82%, of LC was 92% and of development of distant 
metastases (DM) was 25%.  One patient developed an acute grade 3 toxicity. 
Grade 3, 4 and 5 late toxicity was seen in 2, 1 and 1 patients respectively. The 
authors conclude “…high-dose proton therapy provides encouraging preliminary 
LC.  Longer follow-up is needed to gauge the durability of disease control and to 
monitor for late toxicities of therapy.”

Holliday et al (Spring 2016) reported on 16 patients who received postoperative 
PBT for a diagnosis of head and neck ACC.  Sites of treatment included lacrimal 
gland or sac (5), paranasal sinus (4), parotid gland (4), submandibular gland (2) 
and buccal mucosa (1). Median dose delivered was 60 Gy with 12 patients 
receiving concurrent chemotherapy.  At a median follow up of 24.9 months, 15 
patients (94%) were without evidence of disease.  Four patients developed acute 
grade 3 toxicity and one patient experienced a grade 4 toxicity (blindness).  An 
additional patient developed asymptomatic frontal lobe necrosis 18 months after 
treatment completion with near resolution at 24 months. The authors conclude that 
“Intensity-modulated proton therapy demonstrated comparable efficacy and safety 
when compared to other radiation modalities including other proton therapy 
delivery techniques.”

E. Lacrimal gland 
Esmaeli et al. (2016) reported on 11 patients with lacrimal gland carcinoma who 
underwent globe sparing surgical reduction followed by radiation therapy from 
2007 to 2014. This included three patients treated with IMRT and seven with IMPT 
at initial diagnosis with a dose delivered ranging from 52 Gy to 64 CGE. One 
additional patient refused radiation and chemotherapy after surgery but received 
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stereotactic radiosurgery at the time of recurrence. Patients had stage T1N0 (1), 
T2N0 (6), T3N0 (1) or T4N0 (3), all without metastases. Seven patients had ACC, 
six of whom received concurrent chemotherapy. At a median follow-up of 33 
months, all eleven patients remained disease free. All 11 patients experienced 
grade I ocular toxicity with one patient, treated with IMRT, experiencing grade IV 
toxicity. The authors conclude that “…globe-sparing surgery followed by adjuvant 
radiotherapy or concurrent chemoradiotherapy is associated with acceptable 
short-term locoregional control…” 

Holliday et al (2016 May 1) also reported on a similar cohort consisting of 20 
patients receiving PBT following orbit-sparing surgery for cancers of the orbit and 
ocular adnexa. Primary sites included the lacrimal gland (7), lacrimal 
sac/nasolacrimal duct (10) or eyelid (3).  Seven patients had SCC and 7 had ACC. 
Median dose delivered was 60 Gy RBE with 11 patients receiving concurrent 
chemotherapy. At a median follow-up of 27.1 months, one patient with SCC of the 
eyelid developed parotid recurrence and one patient with sebaceous carcinoma of 
the nasolacrimal duct developed metastases while the remaining patients 
remained without recurrence. Seven patients experienced acute grade 3 while 9 
patients developed chronic grade 3 ocular or eyelid function toxicity. Bivariate 
analysis revealed that a dose of 36 Gy or less to the ipsilateral cornea was 
associated with grade 3 chronic ocular toxicity (p = 0.032). The authors conclude 
that these findings “…suggest that adjuvant proton therapy can be delivered 
successfully after orbit-sparing surgery for epithelial tumors of the orbit and ocular 
adnexa.”

F. Reirradiation 
McDonald et al. (2016 Nov 15) reported on 61 patients with head and neck cancer 
receiving curative proton beam reirradiation. It is noted that PBT was utilized 
“…when the dosimetric gains of proton therapy were believed advantageous 
because photon-based reirradiation could not adequately cover the reirradiation 
target without exceeding the critical normal tissue constraints, or would result in 
excessive risk of toxicity.”  Hence, 55 of the 61 patients had “…primary or recurrent 
disease involving skull base sites.”  The median dose of reirradiation was 66 Gy 
RBE for microscopic disease and 70.2 Gy RBE for gross disease.  At a median 
follow up of 15.2 months, median survival was 16.5 months and the 2-year OS was 
32.7%. The 2-year risk of locoregional failure was 23% while 38.3% developed 
distant metastases. Grade 3 acute toxicity was seen in 13.1% while one patient 
(1.6%) experienced a grade 5 acute toxicity. Grade 3 late toxicity was seen in 
15.1%, grade 4 late toxicity in 5.7% and grade 5 late toxicity in 3.8%. The authors 
conclude “Reirradiation with proton therapy, with or without chemotherapy, 
provided reasonable locoregional disease control, toxicity profiles, and survival 
outcomes for an advanced-stage and heavily pretreated population. Additional 
data are needed to identify which patients are most likely to benefit from 
aggressive efforts to achieve local disease control and to evaluate the potential 
benefit of proton therapy relative to other modalities of reirradiation.”
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In a study of 60 patients receiving proton beam therapy for reirradiation, Phan et 
al. (2016) reported on 60 patients receiving proton beam reirradiation.  At a median 
follow-up of 13.6 months, a 1-year locoregional failure-free survival of 68.4% and 
OS of 83.8%.  Thirty percent experienced grade 3 acute toxicity while 16.7% 
experienced late grade 3 toxicity at 1 year. The authors concluded that proton 
“…reirradiation for patients with recurrent or secondary primary H&N cancer offers 
2-year rates of LRC and survival compatible with those in modern IMRT 
series…Larger prospective studies with longer follow-up times are needed to 
evaluate the efficacy, tolerability, and cost-effectiveness of proton therapy 
compared with other conformal RT approaches such as IMRT, VMAT, and SBRT 
for H&N reirradiation.”

G. Summary 
In consideration of the above and additional published data, the use of PBT in the 
curative initial treatment and curative reirradiation of head and neck cancer is 
considered equivalent to that of IMRT. However, as PBT is significantly more costly 
than IMRT, coverage for head and neck cancer may depend upon the applicable 
health plan benefit definition of medical necessity. Where that definition limits 
coverage to the most cost-effective equivalent treatment, the use of PBT for the 
treatment of newly diagnosed head and neck cancer is deemed not medically 
necessary.  However, when the cost differential between proton beam therapy and 
IMRT is eliminated, the use of PBT can potentially be considered medically 
necessary. 

XI. Pancreatic Cancer 
There have been several dosimetric studies comparing dose distributions in a 
limited number of patients using PBT or customary photon based techniques. In a 
dosimetric study of unresectable pancreatic cancers treated to 59.4 Gy, Hsiung-
Stripp et al.(2001) suggested the proton plans significantly reduced dose to the 
spinal cord (p = 0.003), left kidney (p = 0.025), right kidney (p = 0.059), and to the 
liver (p = 0.061). 

Nichols et al. (2012) reported comparison of retrospectively generated three-
dimensional conformal proton plans with intensity-modulated radiotherapy (IMRT) 
treatment planning on eight consecutive patients with resected pancreatic head 
cancers from the same institution receiving 50.4 CGE. The proton plans offered 
significantly reduced normal-tissue exposure over the IMRT plans with respect to 
the median small bowel V20 Gy (15.4% versus 47.0% p = 0.0156); median gastric 
V20 Gy (2.3% versus 20.0% p = 0.0313); and median right kidney V18 Gy (27.3% 
versus 50.5% p = 0.0156). 

Lee et al. (2013) reported the outcomes of 12 consecutive patients who received 
neoadjuvant treatment for localized pancreatic cancers. They included high-risk 
nodal stations and delivered 50.4 CGE. In spite of the enlargement of the PTV, 
normal tissue exposures were well within tolerance limits and only minimally 

Radiation Therapy Criteria        V1.0.2019 

______________________________________________________________________________________________________ 
© 2019 eviCore healthcare. All Rights Reserved.                                                                                        
400 Buckwalter Place Boulevard, Bluffton, SC 29910 (800) 918-8924                             www.eviCore.com

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



166

______________________________________________________________________ 

Pr
ot

on
 B

ea
m

 T
he

ra
py

increased relative to exposures seen when only the gross tumor target was 
treated. 

Thompson et al. (2014) reported a dosimetric comparison of proton and photon 
therapy in unresectable cancers of the head of pancreas. In this study, the authors 
investigated the potential use of double scattering (DS) and pencil beam scanning 
(PBS) proton therapy in limiting dose to critical organs at risk. All plans were 
calculated to 55 Gy in 25 fractions with equivalent constraints and normalized to 
prescription dose. Both DS and PBS decreased stomach, duodenum, and small 
bowel dose in low-dose regions compared to IMRT (p < 0.01). However, protons 
yielded increased doses in the mid to high dose regions (e.g., 23.6 to 53.8 and 
34.9 to 52.4Gy for duodenum using DS and PBS, respectively; p < 0.05). Protons 
also increased generalized equivalent uniform dose to duodenum and stomach, 
however these differences were small (< 5% and 10%, respectively; p < 0.01). 
Doses to other organs-at-risk were within institutional constraints and placed no 
obvious limitations on treatment planning. Authors concluded that protons are able 
to reduce the treated volume receiving low-intermediate doses, however the 
clinical significance of this remains to be determined. Proton therapy does not 
appear to reduce OAR volumes receiving high dose. 

Bouchard et al. (2009) from M.D. Anderson Cancer Center compared 3DCRT, 
IMRT or protons to define which unresectable pancreatic tumor locations are safe 
for dose escalation (72 Gy). They concluded that IMRT allows more a conformal 
dose distribution in the high dose regions while proton therapy reduces low dose 
bath irradiation to the body. They suggested uncertainty margins needed for proton 
planning precluded its full potential for higher dose areas, and intensity-modulated 
proton therapy might be a solution. 

There is limited clinical data demonstrating outcomes for patients with pancreas 
cancer treated with PBT. Reported clinical experiences for PBT have generally 
been limited to single-institution studies. Nichols et al. (2013) reported early 
outcomes of 13 pancreatic cancer patients at University of Florida to 50.4 to 
59.4CGE. Median follow up was 9 months since initiation of treatment. No patient 
demonstrated any grade 3 gastrointestinal toxicity during treatment or during the 
follow up period. Grade 2 toxicities occurred in 6 patients. Median weight loss 
during treatment was 3.7 lbs. Chemotherapy was well tolerated with a median of 
99% of prescribed protocol doses delivered. A later report from the same institution 
(Nichols, 2013) presented outcomes of 22 patients treated with proton therapy and 
concomitant capecitabine (1000 mg by mouth twice a day) for resected (n = 5), 
marginally resectable (n = 5), and unresectable/inoperable (n = 12) biopsy-proven 
pancreatic and ampullary adenocarcinoma. Proton doses ranged from 50.4 Gy 
RBE to 59.4 Gy RBE. No patient demonstrated any grade 3 toxicity during 
treatment or during follow-up. Three patients experienced grade 2 gastrointestinal 
toxicity. Chemotherapy was well-tolerated with a median of 99% of the prescribed 
doses delivered. 
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Sachsman et al. (2014) published information on 11 patients with unresectable 
pancreatic cancer, evaluating whether the serious adverse event rate could be 
reduced from 15% (expected) to < 5%. The prescribed dose was 59.4 CGE with 
concomitant oral capecitabine. Median follow-up was 14 months for all patients 
and 23 months for surviving patients. No patient experienced a grade 3 or greater 
toxicity during treatment or follow-up. Grade 2 toxicity was limited to a single 
patient experiencing grade 2 fatigue. Median weight loss over the course of 
treatment was 1.7 kg (range, loss of 5.7 to gain of 4.9 kg). The median survival 
was 18.4 months and at 2 years and the freedom from local progression was 69%. 

University of Pennsylvania (Lukens et al., 2013) investigated whether lower normal 
tissue exposure by proton therapy translated into lower rates of acute 
gastrointestinal (GI) toxicity compared to photon chemoradiation. They enrolled 13 
patients with pancreatic adenocarcinoma on a prospective feasibility study of 
proton therapy with concurrent continuous infusion 5-FU or capecitabine CRT. 
Median total RT dose was 54 Gy (50.4 to 59.4). A concurrent cohort of 17 patients 
was treated with photon beam. In proton group the rate of Grade 3 acute GI toxicity 
was 8%, and ten patients (77%) had Grade > 2 acute non-hematologic toxicity. In
photon group four patients (24%) developed acute Grade 3 GI toxicity. 

Hong et al. (2014) published a series of patients with resectable pancreatic cancer 
treated with hypofractionated pre-operative radiation, 25 Gy RBE in 5 fractions. 
Patients had to have resectable disease, good performance status (ECOG = 0 to 
1) and all had negative laparoscopy prior to treatment. Twelve point three percent 
(12.3%) of patients were excluded due to positive findings at the time of 
laparoscopy, even after appearing to have localized disease on CT imaging. Of 
the remaining 50 patients, only 78% had surgery, with 16% found to be 
unresectable, 4% diagnosed with metastases prior to surgery, and 2% diagnosed 
with cholangiocarcinoma instead of pancreatic cancer.  The median PFS was 10.4 
months, and median OS was 17.3 months. Median follow-up for analysis was 38 
months among the 12 patients still alive. The OS rate at 2 years was 42% (95% 
CI: 28% to 55%). For the 37 eligible resected patients, median PFS was 14.5 
months (95% CI: 10.2 to 21.8 months), and median OS was 27.0 months (95% CI: 
16.2 to 32.3 months). Six of 37 eligible resected patients (16%) experienced 
locoregional recurrence, while 73% developed distant metastases. The authors 
concluded that short-course proton-based chemoradiation is well tolerated and is 
associated with favorable local control in resectable pancreatic cancer (although 
16% local failure after surgery and radiation, particularly with such limited follow 
up and early deaths, is not particularly favorable). 

Takatori et al. (2013) reported an analysis of the upper gastrointestinal 
complications associated with gemcitabine concurrent proton radiation therapy for 
patients with inoperable pancreatic cancer. The study demonstrated a 49.4% rate 
of gastric/duodenal ulceration in the treated patients. Advanced immobilization 
techniques, such as the use of breath hold gating or targeting with implanted 
fiducial markers, were not used in this series, and the dose of 67.5 Gy RBE was 
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higher than customary pre-operative doses. Of note, the initial report (Terashima, 
2012) of this series, with 12.5 month median follow up, concluded that this regimen 
was feasible and effective with only 12% grade 3 toxicity, one year local control of 
82% and survival of 77%, emphasizing the need for adequate follow up period to 
assess outcomes 

Maemura et al. (2017) published a comparison of protons and photons, with the 
photon group treated with hyperfractionated accelerated radiotherapy (HART). 
Moderate hematological toxicities were observed only in the HART group, whereas 
two patients in the PBRT group developed duodenal ulcers. All patients underwent 
scheduled radiotherapy, with overall disease control rates of 93% and 80% in the 
HART and PBRT groups, respectively. Local progression was observed in 60% 
and 40% of patients in the HART and PBRT groups, respectively. However, there 
was no statistical significance between the two groups regarding the median time 
to progression (15.4 months in both) and the median overall survival (23.4 vs. 22.3 
months). 

 Other Considerations 
The dose distribution using PBT is affected to a much greater extent by changes 
in tissue density than photon radiation therapy. As a result there is concern about 
using PBT in the presence of significant target motion. This especially pertains to 
targets in the thorax and upper abdomen, including the pancreas, which move as 
a result of diaphragmatic excursion (Mori and Chen 2008; Mori, Wolfgang, and Lu 
et al. 2008). Because the diaphragm moves during respiration, this results in 
changes to the tissues in the beam path, which can cause significant interplay 
effects and dose uncertainty. This could result in unanticipated overdose of normal 
tissues or under dose of target volumes.  

Houweling et al. (2017) compared the dosimetric impact of interfractional 
anatomical changes for photon and proton plans for pancreatic cancer patients 
based on daily cone beam CT images, and found that photon plans were highly 
robust against interfractional anatomical changes.  However, the near-minimum 
CTV dose for protons was reduced 8%, and in proton therapy, such changes can 
severely reduce the dose coverage of the target. Therefore, direct comparative 
studies will be helpful to determine the relative safety and efficacy of protons 
relative to customary photon radiation.   

The ASTRO Model Policy for Proton Beam Therapy (2017) considers cancer of 
the pancreas to be included in group 2 diagnoses, where “…there is a need for 
continued clinical evidence development and comparative effectiveness analyses 
for the appropriate use of PBT for various disease sites.” NCCN Guidelines™on 
pancreatic adenocarcinoma (Version 3.2017 – September 11, 2017) recommend 
3DCRT, IMRT and SBRT, but do not mention PBT. 

The results from the previously mentioned single-institution experiences of 
pancreatic PBT do not demonstrate improved patient outcomes with PBT 
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compared to customary photon treatments. Dosimetric studies suggest some 
possible benefits for PBT in the low/moderate dose ranges which could 
theoretically reduce toxicity, but there remain insufficient clinical publications 
documenting the benefits, risks or efficacy of proton beam therapy. In addition, 
there are concerns about proton beam dose distributions in the setting of organ 
and respiratory motion and tissue differences and interfaces, as are seen in this 
location. Therefore, prospective trials comparing PBT with standard photon 
technologies like 3DCRT or IMRT will be necessary to provide high-quality 
evidence demonstrating the value of PBT. There are currently active clinical trials 
in the United States evaluating the role of PBT for pancreatic cancer, including 
NCT02598349, A Phase II Trial of Escalated Dose Proton Radiotherapy With 
Elective Nodal Irradiation and Concomitant Chemotherapy for Patients With 
Unresectable, Borderline Resectable or Medically Inoperable Pancreatic 
Adenocarcinoma, and NCT01683422 A Phase II Trial of Gemcitabine and Erlotinib 
(GE) Plus Proton-chemotherapy (PCT) and Capox for Locally Advanced 
Pancreatic Cancer (LAPC).  Until such data is published and until there is clear 
data documenting the clinical outcomes of proton beam therapy in the treatment 
of cancer of the pancreas, proton beam therapy remains unproven.   

XII. Seminoma
The risks of radiation induced second malignancy in seminoma are well 
documented. The current NCCN Guideline Version 2.2018 continues to mention 
the increased risk of second cancers arising in the stomach, kidney liver and 
bowels in patients treated with radiation therapy. They caution against the use of 
IMRT in the treatment of seminoma as the radiation doses to these organ (integral 
dose) is increased compared to 3DCRT fields used in anterior and posterior 
fashion. However, it must be recognized that use of anterior/posterior fields 
whether 2D or 3D are the very technique which has been the subject of these 
reports. IMRT might theoretically make it worse. 

A brief review of the literature outlines the risk. Lewinshtein, et al (2012) used 
SEER data between 1973 and 2000. They found a 19% increase in secondary
primary malignancies in seminoma patients exposed to radiation therapy as 
compared to the general population including pancreas, non-bladder urothelial, 
bladder, thyroid and others. The risk lasted 15 years from the time of initial 
diagnosis. An accompanying editorial in the journal noted an increased incidence 
of seminoma during the last 4 decades with improved survival, which makes the 
issue of radiation-induced malignancies of increasing concern. Indeed, the NCCN 
noted that the routine use of adjuvant therapy for Stage I seminoma is not 
warranted as the risk of recurrence is low compared to the potential harms of 
adjuvant therapy. 

Travis et al., reported twice on this issue in 1997 and 2005. They identified risks of 
lung, bladder, pancreas, stomach and other organs, noting that secondary primary 
cancers are a leading cause of death in men with a history of testicular cancer.  
The risk may extend as long as 35 years. Patients treated with radiation therapy 
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had the highest risk of developing cancer especially when treated at a young age. 
Among organs treated in a radiation field, stomach, large bowel, pancreas and 
bladder stood out for the development of a later cancer. 

Given these findings, radiation is no longer used in early seminoma but there 
remains a population of patients with more advanced disease that may benefit.  
Although this population of patients is relatively small as 80% of seminoma, totaling 
approximately 8600 cases a year, is diagnosed in Stage I, the relative doses of 
radiation and increased field sizes pose a problem.  Dose modeling by Mazonakis 
et al., published in 2015 showed that medically necessary abdominopelvic 
irradiation increased the risk for induction of secondary malignancies by as much 
as 3.9%. 

The use of protons brings a distinct advantage in lowering radiation dosed to the 
population at risk.  Kramer, et al., writing in the International Journal of Radiation 
Oncology Biology Physics in 2012 showed that proton plans could reduce mean 
doses to the stomach to 119 cGy vs. 768 cGy for photons as well as having 
meaningful reductions in doses to bladder and pancreas with a subsequent 
theoretical expected decrease in cancers.  

Based on the above information documenting a higher risk of secondary 
malignancy unique to seminoma, the use of PBT is considered medically 
necessary. 

XIII. Lymphoma 
There is considerable interest in use of PBT for treatment of Hodgkin’s and Non-
Hodgkin’s Lymphoma. These individuals often have relatively good prognoses, 
with 10 year survival rate of Hodgkin’s Lymphoma (HL) of approximately 90% and 
somewhat lower rates for Non-Hodgkin’s Lymphoma (NHL). Therefore there is 
concern that this patient population has a longer duration of survival, allowing 
sufficient time for very late side effects of radiation for curative treatment to emerge 
and affect quality of life. However, the doses of radiation that are typically delivered 
for lymphoma are low or moderate compared to most solid tumors, and these 
doses often do not approach the established tolerance doses for organs at risk in 
the treated volume. The dosimetric advantage to PBT is primarily in the volume of 
tissue receiving low doses of radiation relative to the prescribed dose, and since 
the prescribed dose is already low in this setting, it is not clear that the reduction 
in the volume of organs at risk exposed to these relatively low doses is clinically 
meaningful.   There are several studies of dosimetric comparisons between PBT 
and photon therapy, most of which demonstrate modest reductions in radiation 
dose to organs at risk, primarily in the low dose range. For example Hoppe et al 
(2014, Aug 1) reported dose differences using 3DCRT, IMRT or PBT for 15 
patients with HL, and mean dose to organs at risk in the chest (e.g. heart, lung, 
breast, thyroid, esophagus) was lower with protons. The mean reduction in heart 
dose with proton therapy compared with 3DCRT was 7.6 Gy, and the mean 
reduction in heart dose with proton therapy compared with IMRT was 3.4 Gy. 
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Jørgensen et al (2013) reported on esophageal doses for 46 patients with 
mediastinal HL, and the mean dose with PBT was 1.7 Gy lower with protons than 
with 3D or IMRT techniques. Maraldo et al (2013) evaluated dose to heart, lungs, 
and breast with mantle technique, 3DCRT, IMRT or PBT. They concluded that in 
early-stage, mediastinal HL modern radiotherapy provides superior results 
compared with mantle fields. However, there is no single best radiotherapy 
technique for HL; the decision should be made at the individual patient level. 
Numerous other dosimetric studies (Cella et al 2013; Chera et al 2009; Horn et al 
2016; Maraldo et al 2014; Sachsman et al 2015; Toltz et al 2015) have similarly 
demonstrated that lower doses to heart, breast tissue, and lung can be achieved 
using PBT. A review of studies by Tseng et al (2017) reported that weighted 
average difference in dose to different organs using PBT or modern radiation 
therapy (photon) techniques was 0 to 3.28 Gy.  None of these studies has 
demonstrated a difference in clinical outcomes related to this dosimetric reduction.
In contrast to the large number of dosimetric studies comparing dose distributions, 
there are relatively few studies of patients treated with PBT that report patient 
outcomes. Much of the experience has been in the pediatric population, and 
whether extrapolation of this to adult patients is appropriate is not clear. Hoppe et 
al (2014 Aug 1) reported on 15 patients treated with involved nodal radiation for 
HL (5 children, 10 adults), with 37 month median follow up. Three year relapse free 
survival was 93% and no late grade 3 or higher nonhematologic toxicities were 
noted. They concluded that PBT following chemotherapy in patients with HL is 
well-tolerated, and disease outcomes were similar to those of conventional photon 
therapy. 

A registry study reported by Hoppe et al (2016) included 50 patients from a multi-
center study, 10 were excluded, leaving 40 patients (14 pediatric) treated with 
involved site PBT after chemotherapy. With median follow up of only 21 months, 
the 2 year relapse free survival was 85%, and there were no grade 3 or higher 
toxicities.  

Winkfield et al (2015) published, in abstract form only, results of 46 patients with 
HL and NHL, 13 of whom were treated for salvage after prior relapse. With 50.5 
month follow up, the 5 year progression free survival was 80%. Nine of 46 patients 
developed late toxicities, though no grades of toxicity were reported.  

Sachsman (2015) et al reported on 11 patients treated with PBT for NHL. With a 
38-month median follow-up, the 2-year local control rate was 91%, with an in-field 
recurrence developing at the completion of proton therapy in 1 patient with natural 
killer/T-cell lymphoma, while no grade 3 toxicities were observed within the rest of 
the cohort. They concluded that PBT is a feasible and effective treatment for NHL. 
Early outcomes are favorable. Longer follow-up and more patients are needed to 
confirm these findings 

Plastaras et al (2016) published and abstract with 12 adults treated for mediastinal 
lymphoma (10 HL, 2 NHL). There were no grade 3 toxicities, and no recurrences 
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noted with only 7 months median follow up. 

An abstract from the Proton Therapy Center of Prague (Dĕdečková, Móciková, 
Marková et al, 2016) reported their experience with mediastinal lymphoma. Among 
35 patients treated thus far with a median follow-up period of 10 months, no grade 
3 toxicities or grade 2 pneumonitis has been observed. Furthermore, only two 
patients had disease relapse and both of these occurred outside of the proton field. 
These reports of clinical experience using PBT for treatment of lymphoma   the 
limitations of the currently available data, as the published studies generally have 
small patient numbers with immature follow up.  The outcomes with customary 
photon based treatment are generally very favorable, with good local control and 
limited toxicity. For example, Filippi et al (2014) reported a 98.7% 3 year relapse 
free survival in 90 patients treated for stage IIA mediastinal HL, with no grade 3 
toxicities. It will be difficult to demonstrate meaningful improvement in either 
disease control, acute toxicity or medium term side effects with PBT compared to 
modern radiation technique, particularly as the target volumes used for lymphoma 
are progressively reduced (such as from involved field to involved site to involved 
nodal targets). The potential for reduction in long-term side effects by reducing the 
low dose exposure of organs at risk will take years or decades to properly evaluate. 
Based on the very limited clinical experience and published data, the use of PBT 
for lymphoma in adults is considered investigational. 

XIV. Secondary malignancies 
There has been a suggestion that there may be a lower risk of second 
malignancies with PBT compared to IMRT. A larger volume of normal tissue is 
exposed low dose radiation with IMRT, and this higher integral dose theoretically 
could cause a higher rate of second malignancies. There is a large body of data 
discussing the theoretic risks and benefits of PBT with respect to second 
malignancies, based on dosimetry and modeling (Athar et al., 2009; Brenner et al., 
2008; Moteabbed et al., 2012; Shih et al., 2010; Zacharatou et al., 2008).  Both 
sides of the argument can be supported based on this data. It is best summed up 
by a comprehensive review from the NIH published in June 2013. The publication 
concluded that “…to date, no observational studies have directly assessed the 
second cancer risks after IMRT or proton therapy.  Until sufficient follow-up is 
available to conduct such studies, assessment of the risks relies on risk projection 
studies or theoretical models.” (Berrington de Gonzalez et al., 2013). 

There is also a publication from the Massachusetts General Hospital (MGH) proton 
facility that looks at the risk of second malignancies in their patient population 
(Chung et al., 2013). The authors admit to several significant limitations of their 
study, including having lost 26% of the patients to follow-up. While their data shows 
a lower risk of second malignancies in the proton group (5.2%) compared to a 
National Cancer Institute SEER database matched with a photon control group 
(7.5%) at a median follow-up of 6.7 years, their conclusion of the study is that 
“…these findings are reassuring that the risk of second tumors was at least not 
increased when using protons compared with photons…” and that “…given the 
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limitations of the study, the reduced second tumor rate in the proton cohort that we 
observed should be viewed as hypothesis generating.”  

There is also debate about the reliability of the SEER database matched cohort in 
determining the risk of second malignancies from photon therapy. In an editorial 
published by Bekelman et al. (2013), the authors state, “…most of the excess of 
second cancers in the photon therapy cohort occurred in the first 5 years after 
treatment…” and that “…for the key period of interest for radiation-related solid 
malignancies, 5 or more years after treatment, the incidence rate was nearly 
identical…” between photons and proton beam therapy. 

A publication by Zelefsky et al. (2013) from Memorial Sloan-Kettering Cancer 
Center on the rate of second malignancies after treatment of prostate cancer with 
radical prostatectomy, brachytherapy and external beam radiotherapy yielded a 
different outcome related to conventional radiotherapy. Two thousand six hundred 
fifty-eight (2658) patients treated over 3 years were followed over 10 years. The 
study found that, when adjusted for age and smoking history, the incidence of 
second malignancies after radiotherapy was not significantly different from that 
after radical prostatectomy.   

Regarding the risk of second malignancy after cranial irradiation with SRS, a study 
with 5000 patients showed no increased risk (Kollmeier et al., 2013). The authors 
conclude, “Pragmatically, in advising patients, the risks of malignancy would seem 
small, particularly if such risks are considered in the context of the other risks faced 
by patients with intracranial pathologies requiring radiosurgical treatments.”

Whether PBT increases or reduces the risk of second malignancies is very much 
an unanswered issue, and as a result of the available published data, the use of 
proton beam is considered not medically necessary solely to reduce the risk of a 
secondary malignancy. 
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Guidelines for Clinical Review Determination 
 
Preamble 
Magellan is committed to the philosophy of supporting safe and effective treatment for patients. 
The medical necessity criteria that follow are guidelines for the provision of diagnostic imaging.  
These criteria are designed to guide both providers and reviewers to the most appropriate 
diagnostic tests based on a patient’s unique circumstances.  In all cases, clinical judgment 
consistent with the standards of good medical practice will be used when applying the guidelines.  
Guideline determinations are made based on the information provided at the time of the request.  
It is expected that medical necessity decisions may change as new information is provided or based 
on unique aspects of the patient’s condition.  The treating clinician has final authority and 
responsibility for treatment decisions regarding the care of the patient.   
 
Guideline Development Process 
These medical necessity criteria were developed by Magellan Healthcare for the purpose of making 
clinical review determinations for requests for diagnostic tests.  The developers of the criteria sets 
included representatives from the disciplines of radiology, internal medicine, nursing, and 
cardiology and other specialty groups.  They were developed following a literature search 
pertaining to established clinical guidelines and accepted diagnostic imaging practices.   
 
  
 
  
 

All inquiries should be directed to: 
Magellan Healthcare 

PO Box 67390 
Phoenix, AZ 85082-7390 

Attn: Magellan Healthcare Chief Medical Officer 
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TOC 
Proton Beam Radiation Therapy 

 

CPT codes: 77520,77522,77523,77525 

INTRODUCTION: 
 
Proton beam therapy (PBT) is a type of external beam radiotherapy that uses charged particles.  These 
particles have unique characteristics including limited lateral slide, scatter, and tissue in a defined range, 
going for maximum dose delivery over the last few millimeters of the particles’ range.  The maximum is 
called the Bragg peak.  Proton beam irradiation when applied to treating cancer, uses different proton 
energy with Bragg peaks at various steps, enabling dose escalation to the tumor, minimizing excess dose 
to normal surrounding tissue.  Over the years, proton beam irradiation has been applied to treating 
tumors that require dose escalation to achieve a higher probability of care, as well as tumors requiring 
increased precision in dose deposition while protecting normal surrounding tissue.  Proton therapy has an 
over 40-year history in treating cancer, yet to date, there have been few studies that show superiority to 
conventional photon beam irradiation, especially with modern techniques.   
 
Initial Clinical Reviewers (ICRs) and Physician Clinical Reviewers (PCRs) must be able to apply criteria 
based on individual needs and based on an assessment of the local delivery system. 
 
MEDICALLY NECESSARY INDICATIONS FOR PROTON BEAM THERAPY: 
 

Treatment of the following in children less than 21 years of age):  

• Primary or benign solid tumors (curative intent; occasional palliative treatment) when sparing of 
surrounding normal tissues cannot be achieved with photon therapy  
 

Treatment at any age (ASTRO 2017): 
• Primary hepatocellular tumors treated with hypofractionated regimens 
• Spinal tumors (primary or metastatic) where spinal cord has previously been treated with 

radiation or where the spinal cord tolerance may be exceeded with conventional treatment 
• Tumors at the base of skull (chordoma, chondrasarcomas) 
• Intraocular melanomas or other ocular tumors 
• Patients with genetic syndromes making total volume of radiation minimization crucial, such as, 

but not limited to NF-1 patients and retinoblastoma patients 
• Non-metastatic retroperitoneal sarcomas 
• Re-irradiation cases (where cumulative critical structure dose would exceed tolerance dose) 

TREATMENT OPTIONS REQUIRING PHYSICIAN REVIEW: 
 
For peer review purposes supporting documentation from the radiation oncologist is required and should 
include the clinical rationale for performing proton beam rather than 3-D conformal or IMRT or SRS  
 
Proton beam therapy has not been proven to be superior to conventional radiation therapy for all other 
indications including, but not limited to: 
 

• Prostate cancer 
• Breast cancer 
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• Lung cancer 
• Colorectal cancer 
• Cervical cancer 
• Metastasis 
• Gliomas 
• Soft tissue sarcoma 
• Head and Neck 
• Pelvic  
• Gastric  
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COVERAGE RATIONALE 

Note: This policy applies to persons 19 years of age and older. Proton beam radiation therapy (PBT) is covered 
without further review for persons younger than 19 years of age.  

The following are proven and medically necessary: 
 PBT for Definitive Therapy of the following indications:

o Intracranial arteriovenous malformations (AVMs)
o Ocular tumors, including intraocular/uveal melanoma (includes the iris, ciliary body and choroid)
o Skull-based tumors (e.g., chordomas, chondrosarcomas or paranasal sinus tumors)
o Localized, unresectable hepatocellular carcinoma (HCC) in the curative setting when documentation is 

provided that sparing of the surrounding normal tissue cannot be achieved with standard radiation therapy 
techniques, including intensity-modulated radiation therapy (IMRT), and stereotactic body radiation therapy 
(SBRT), and selective internal radiation spheres, and transarterial therapy (for example, chemoembolization) 
is contraindicated or not technically feasible

 PBT may be covered for a diagnosis that is not listed above as proven, including recurrences or metastases in 
selected cases. Requests for exceptions will be evaluated on a case-by-case basis when both of the following 
criteria are met:
o Documentation is provided that sparing of the surrounding normal tissue cannot be achieved with standard 

radiation therapy techniques; and
o Evaluation includes a comparison of treatment plans for PBT, IMRT and SBRT 

PBT and IMRT are proven and considered clinically equivalent for treating prostate cancer. Medical 
necessity will be determined based on the terms of the member’s benefit plan.  

PBT is unproven and not medically necessary due to insufficient evidence of efficacy for treating ALL other 
indications not listed above as proven, including but not limited to: 
 Age related macular degeneration (AMD)
 Bladder cancer
 Brain and spinal cord tumors
 Breast cancer
 Choroidal hemangioma
 Esophageal cancer
 Gynecologic cancers
 Lung cancer
 Lymphomas
 Pancreatic cancer
 Vestibular tumors (e.g., acoustic neuroma or vestibular schwannoma)
 PBT used in conjunction with IMRT

Related Commercial Policy 
 Intensity-Modulated Radiation Therapy

Community Plan Policy 
 Proton Beam Radiation Therapy

Medicare Advantage Coverage Summary 
 Radiologic Therapeutic Procedures

UnitedHealthcare® Commercial 
Medical Policy 

Instructions for Use 
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DEFINITIONS 
 
Definitive Therapy: Definitive Therapy is treatment with curative intent. Treatment of a local recurrence of the 
primary tumor may be considered definitive if there has been a long disease free interval (generally ≥2 years) and 
treatment is with curative intent. 
 
APPLICABLE CODES 
 
The following list(s) of procedure and/or diagnosis codes is provided for reference purposes only and may not be all 
inclusive. Listing of a code in this policy does not imply that the service described by the code is a covered or non-
covered health service. Benefit coverage for health services is determined by the member specific benefit plan 
document and applicable laws that may require coverage for a specific service. The inclusion of a code does not imply 
any right to reimbursement or guarantee claim payment. Other Policies and Coverage Determination Guidelines may 
apply. 
 

CPT Code Description 

77301 Intensity modulated radiotherapy plan, including dose-volume histograms for target 
and critical structure partial tolerance specifications 

77338 Multi-leaf collimator (MLC) device(s) for intensity modulated radiation therapy 
(IMRT), design and construction per IMRT plan 

77385 Intensity modulated radiation treatment delivery (IMRT), includes guidance and 
tracking, when performed; simple 

77386 Intensity modulated radiation treatment delivery (IMRT), includes guidance and 
tracking, when performed; complex 

77387 Guidance for localization of target volume for delivery of radiation treatment, includes 
intrafraction tracking, when performed 

77520 Proton treatment delivery; simple, without compensation  
77522 Proton treatment delivery; simple, with compensation  
77523 Proton treatment delivery; intermediate  
77525 Proton treatment delivery; complex  

CPT® is a registered trademark of the American Medical Association 
 

HCPCS Code Description 

G6015 
Intensity modulated treatment delivery, single or multiple fields/arcs, via narrow 
spatially and temporally modulated beams, binary, dynamic MLC, per treatment 
session 

G6016 
Compensator-based beam modulation treatment delivery of inverse planned 
treatment using 3 or more high resolution (milled or cast) compensator, convergent 
beam modulated fields, per treatment session 

G6017 
Intra-fraction localization and tracking of target or patient motion during delivery of 
radiation therapy (e.g., 3D positional tracking, gating, 3D surface tracking), each 
fraction of treatment 

 
ICD-10 Diagnosis Code Description 

C22.0 Liver cell carcinoma 
C31.0 Malignant neoplasm of maxillary sinus 
C31.1 Malignant neoplasm of ethmoidal sinus 
C31.2 Malignant neoplasm of frontal sinus 
C31.3 Malignant neoplasm of sphenoid sinus 
C31.8 Malignant neoplasm of overlapping sites of accessory sinuses  
C31.9 Malignant neoplasm of accessory sinus, unspecified  
C41.0 Malignant neoplasm of bones of skull and face 
C61.0 Malignant neoplasm of prostate 
C69.30 Malignant neoplasm of unspecified choroid 
C69.31 Malignant neoplasm of right choroid 
C69.32 Malignant neoplasm of left choroid 
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ICD-10 Diagnosis Code Description 
C69.40 Malignant neoplasm of unspecified ciliary body 
C69.41 Malignant neoplasm of right ciliary body 
C69.42 Malignant neoplasm of left ciliary body 
D09.20 Carcinoma in situ of unspecified eye 
D09.21 Carcinoma in situ of right eye 
D09.22 Carcinoma in situ of left eye 
D14.0 Benign neoplasm of middle ear, nasal cavity and accessory sinuses  
D16.4 Benign neoplasm of bones of skull and face 
D31.30 Benign neoplasm of unspecified choroid 
D31.31 Benign neoplasm of right choroid 
D31.32 Benign neoplasm of left choroid 
D31.40 Benign neoplasm of unspecified ciliary body 
D31.41 Benign neoplasm of right ciliary body 
D31.42 Benign neoplasm of left ciliary body 
Q28.2 Arteriovenous malformation of cerebral vessels 
Q28.3 Other malformations of cerebral vessels 

 
DESCRIPTION OF SERVICES 
 
Unlike other types of radiation therapy that use x-rays or photons to destroy cancer cells, PBT uses a beam of special 
particles (protons) that carry a positive charge. There is no significant difference in the biological effects of protons 
versus photons; however, protons can deliver a dose of radiation in a more confined way to the tumor tissue than 
photons. After they enter the body, protons release most of their energy within the tumor region and, unlike photons, 
deliver only a minimal dose beyond the tumor boundaries (American College of Radiology website, 2017). 
 
The greatest energy release with conventional radiation (photons) is at the surface of the tissue and decreases 
exponentially the farther it travels. In contrast, the energy of a proton beam is released at the end of its path, a 
region called the Bragg peak. Since the energy release of the proton beam is confined to the narrow Bragg peak, 
collateral damage to the surrounding tissues should be reduced, while an increased dose of radiation can be delivered 
to the tumor. 
 
Because of these physical properties, PBT may be useful when the target volume is in close proximity to one or more 
critical structures and sparing the surrounding normal tissue cannot be adequately achieved with photon-based 
radiation therapy. 
 
CLINICAL EVIDENCE 
 
ECRI (2017) states that while PBT has been used for several solid cancer tumor types (breast, lung, prostate, head 
and neck, CNS) in adults and in certain pediatric cancers, evidence is lacking regarding its benefits for many cancers 
over photon-based EBRT. 
 
Professional Societies 
American Society for Radiation Oncology (ASTRO) 
ASTRO’s Emerging Technology Committee concluded that current data do not provide sufficient evidence to 
recommend PBT outside of clinical trials in lung cancer, head and neck cancer, GI malignancies (with the exception of 
HCC) and pediatric non-CNS malignancies. In HCC and prostate cancer, there is evidence of the efficacy of PBT but no 
suggestion that it is superior to photon based approaches. In pediatric CNS malignancies, PBT appears superior to 
photon approaches, but more data is needed.  In large ocular melanomas and chordomas, ASTRO states that there is 
evidence for a benefit of PBT over photon approaches. More robust prospective clinical trials are needed to determine 
the appropriate clinical setting for PBT (Allen et al., 2012).  
 
Intracranial Arteriovenous Malformations (AVM) 
In a Cochrane review, Ross et al. (2010) assessed the clinical effects of various interventions to treat brain 
arteriovenous malformations (AVMs) in adults. Interventions include neurosurgical excision, stereotactic 
radiotherapy/radiosurgery (using gamma knife, linear accelerator, proton beam or CyberKnife), endovascular 
embolization (using glues, particles, fibers, coils or balloons) and staged combinations of these interventions. The 
authors concluded that there is no evidence from randomized trials with clear clinical outcomes comparing different 
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interventional treatments for brain AVMs against each other or against usual medical therapy to guide the 
interventional treatment of brain AVMs in adults.  
 
Hattangadi-Gluth et al. (2014) evaluated the obliteration rate and potential adverse effects (AEs)of single-fraction 
proton beam stereotactic radiosurgery (PSRS) in patients with cerebral AVMs. From 1991 to 2010, 248 consecutive 
patients with 254 cerebral AVMs received single-fraction PSRS at a single institution. The median AVM nidus volume 
was 3.5 cc, 23% of AVMs were in critical/deep locations (basal ganglia, thalamus or brainstem) and the most common 
dose was 15 Gy.  At a median follow-up time of 35 months, 64.6% of AVMs were obliterated. The median time to total 
obliteration was 31 months, and the 5- and 10-year cumulative incidence of total obliteration was 70% and 91%, 
respectively. On univariable analysis, smaller target volume, smaller treatment volume, higher prescription dose and 
higher maximum dose were associated with total obliteration. Deep/critical location was also associated with 
decreased likelihood of obliteration. On multivariable analysis, critical location and smaller target volume remained 
associated with total obliteration. Post-treatment hemorrhage occurred in 13 cases (5-year cumulative incidence of 
7%), all among patients with less than total obliteration.  Three of these events were fatal. The most common 
complication was seizure. The authors reported that this is the largest modern series of PSRS for cerebral AVMs and 
concluded that PSRS can achieve a high obliteration rate with minimal morbidity. Post-treatment hemorrhage remains 
a potentially fatal risk among patients who have not yet responded to treatment. 
 
Hattangadi et al. (2012) evaluated 59 patients with high-risk cerebral AVMs, based on brain location or large size, who 
underwent planned two-fraction PSRS. Median nidus volume was 23 cc. Seventy percent of cases had nidus volume ≥ 
14 cc, and 34% were in critical locations (brainstem, basal ganglia). Many patients had prior surgery or embolization 
(40%) or prior PSRS (12%). The most common dose was 16 Gy in 2 fractions. At a median follow-up of 56.1 months, 
9 patients (15%) had total and 20 patients (34%) had partial obliteration. Patients with total obliteration received 
higher total dose than those with partial or no obliteration. Median time to total obliteration was 62 months, and 5-
year actuarial rate of partial or total obliteration was 33%. Five-year actuarial rate of hemorrhage was 22% and 14% 
(n=8) suffered fatal hemorrhage. Lesions with higher AVM scores were more likely to hemorrhage and less responsive 
to radiation. The most common complication was headache. One patient developed a generalized seizure disorder, 
and two had mild neurologic deficits. The authors concluded that high-risk AVMs can be safely treated with 2-fraction 
PSRS, although total obliteration rate is low and patients remain at risk for future hemorrhage. Future studies should 
include higher doses or a multistaged PSRS approach for lesions more resistant to obliteration with radiation. 
 
Ocular Tumors 
In a systematic review, Wang et al. (2013) evaluated the efficacy and AEs of charged particle therapy (CPT), delivered 
with protons, helium ions or carbon ions, for treating uveal melanoma. Twenty-seven studies enrolling 8809 patients 
met inclusion criteria. The rate of local recurrence was significantly less with CPT than with brachytherapy. There were 
no significant differences in mortality or enucleation rates. CPT was also associated with lower retinopathy and 
cataract formation rates. The authors reported that the overall quality of the evidence is low, and higher quality 
comparative effectiveness studies are needed to provide better evidence. 
 
In the National Comprehensive Cancer Network (NCCN) guidelines on uveal melanoma, PBT is not cited  in the list of 
radiotherapies recommended for treatment (2018). 
 
Skull-Based Tumors 
Zhou et al. (2018) performed a meta-analysis to compare the effectiveness of photon therapy, PBT, and carbon ion 
therapy (CIT) for chordoma. Twenty-five studies were included, with results showing that the 3-, 5-, and 10-year 
overall survival (OS) rates were higher for stereotactic radiotherapy (SRT), PBT, and CIT than for conventional 
radiotherapy (CRT). The 10-year OS was higher for PBT than for SRT. The analysis revealed that particle therapy was 
more effective following surgery for chordoma than CRT. After 10 years, PBT was more beneficial than SRT. However, 
future studies should include more studies to enable accurate meta-analysis and a better exploration of prognosis. 
 
Kabolizadeh et al. (2017) performed a retrospective analysis at a single institution assessing outcome and tumor 
response to Definitive photon/proton radiotherapy when used in cases of unresected spine and sacral chordoma. Forty 
patients were identified between 1975 and 2012.  Except for 1 patient, all underwent proton therapy only, or 
predominantly proton therapy combined with photons to limit the exit dose of radiation to any adjacent normal 
structures at risk. Three-dimensional conformal radiotherapy (3D-CRT) was the specific photon treatment used until 
January 2002 when it was replaced by IMRT (primarily for skin-sparing effects). Local control (LC), OS, disease-
specific survival, and distant failure at 5 years were 85.4%, 81.9%, 89.4%, and 20.2%, respectively. The authors 
concluded that for selected patients with unresected spine and sacral chordomas, the use of high-dose Definitive 
radiation Therapy can be supported with these results. 
 
The use of PBT to treat chondrosarcoma of the skull base after surgery is widely accepted, but studies demonstrating 
the need for PBT and its superiority in comparison to radiotherapy with photons are lacking. In a systematic review, 
Amichetti et al. (2010) reported that studies of PBT for skull-based chondrosarcoma resulted in LC ranging from 75% 
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to 99% at 5 years. There were no prospective trials (randomized or non-randomized), but 4 uncontrolled single-arm 
studies with 254 patients were included.  The authors concluded that PBT following surgical resection showed a very 
high probability of medium- and long-term cure with a relatively low risk of significant complications. 
 
A systematic review of 7 uncontrolled single-arm studies concluded that the use of protons has shown better results in 
comparison to the use of conventional photon irradiation, resulting in the best long-term (10 years) outcome for skull-
based chordomas with relatively few significant complications (Amichetti et al., 2009).  
 
Early studies evaluating PBT for the treatment of intracranial or skull base tumors include 4 case series, 4 
retrospective studies, and 2 prospective, uncontrolled, clinical studies (Kjellberg, 1968; Suit, 1982; Hug, 1995; Al-
Mefty and Borba, 1997; McAllister, 1997; Gudjonsson, 1999; Wenkel, 2000; Vernimmen, 2001). The studies included 
10 to 47 patients with pituitary gland adenoma, para-CNS sarcomas, osteogenic and chondrogenic tumors,chordomas, 
and meningiomas. LC was achieved in 71% to 100% of patients. Complications were radiation dose/volume and site 
dependent, and were mild to severe. 
 
NCCN states that specialized techniques, including particle beam radiation therapy with protons, should be considered 
as indicated in order to allow high-dose therapy while maximizing normal tissue sparing in patients with 
chondrosarcoma (2019).  
 
Age-Related Macular Degeneration (AMD) 
In a Cochrane review, Evans et al. (2010) examined the effects of radiotherapy on neovascular AMD.  All RCTs in 
which radiotherapy was compared to another treatment, sham treatment, low dosage irradiation or no treatment were 
included. Thirteen trials (n=1154) investigated EBRT with dosages ranging from 7.5 to 24 Gy; one additional trial 
(n=88) used plaque brachytherapy (15Gy at 1.75mm for 54 minutes/12.6 Gy at 4mm for 11 minutes). Most studies 
found effects (not always significant) that favored treatment. Overall there was a small statistically significant 
reduction in risk of visual acuity loss in the treatment group. There was considerable inconsistency between trials and 
the trials were considered to be at risk of bias, in particular because of the lack of masking of treatment group. 
Subgroup analyses did not reveal any significant interactions, however, there were small numbers of trials in each 
subgroup (range three to five). There was some indication that trials with no sham irradiation in the control group 
reported a greater effect of treatment. The incidence of AEs was low in all trials; there were no reported cases of 
radiation retinopathy, optic neuropathy or malignancy. Three trials found non-significant higher rates of cataract 
progression in the treatment group. The authors concluded that this review does not provide convincing evidence that 
radiotherapy is an effective treatment for neovascular AMD. If further trials are to be considered to evaluate 
radiotherapy in AMD then adequate masking of the control group must be considered. 
 
In a systematic review, Bekkering et al. (2009) evaluated the effects and side effects of proton therapy for indications 
of the eye. All studies that included at least 10 patients and that assessed the efficacy or safety of proton therapy for 
any indication of the eye were included. Five controlled trials, 2 comparative studies and 30 case series were found, 
most often reporting on uveal melanoma, choroidal melanoma and AMD. Methodological quality of these studies was 
poor. Studies were characterized by large differences in radiation techniques applied within the studies, and by 
variation in patient characteristics within and between studies. Results for uveal melanoma and choroidal melanoma 
suggest favorable survival, although side effects are significant. Results for choroidal hemangioma and AMD did not 
reveal beneficial effects from proton radiation. There is limited evidence on the effectiveness and safety of proton 
radiation due to the lack of well-designed and well-reported studies.  
 
A RCT by Zambarakji et al. (2006) studied 166 patients with angiographic evidence of classic choroidal 
neovascularization resulting from AMD and best-corrected visual acuity of 20/320 or better. Patients were assigned 
randomly (1:1) to receive 16-cobalt gray equivalent (CGE) or 24-CGE proton radiation in 2 equal fractions. Complete 
ophthalmological examinations, color fundus photography, and fluorescein angiography were performed before and 3, 
6, 12, 18, and 24 months after treatment. At 12 months after treatment, 36 eyes (42%) and 27 eyes (35%) lost 
three or more lines of vision in the 16-CGE and 24-CGE groups, respectively. Rates increased to 62% in the 16-CGE 
group and 53% in the 24-CGE group by 24 months after treatment. Radiation complications developed in 15.7% of 
patients receiving 16-CGE and 14.8% of patients receiving 24-CGE. The authors concluded that no significant 
differences in rates of visual loss were found between the 2 dose groups. 
 
Professional Societies 
American Academy of Ophthalmology (AAO) 
AAO preferred practice patterns state that radiation therapy is not recommended in the treatment of AMD (2015). 
 
Bladder Cancer 
Miyanaga et al. (2000) conducted a prospective uncontrolled clinical study to assess the efficacy and safety of PBT 
and/or photon therapy for bladder cancer. The study involved 42 patients who received PBT to the small pelvic space 
following intra-arterial chemotherapy. At 5-year follow-up, the bladder was preserved in 76% of patients and 65% 
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were free of disease. The disease-specific survival rate was 91%. Patients with large and multiple tumors were more 
at risk of cancer recurrence than patients with single, small tumors. Nausea and vomiting, irritable bladder and 
ischialgia were the main side effects. 
 
NCCN guidelines do not address the use of PBT for treating bladder cancer (2018). 
 
Brain and Spinal Cord Tumors 
Petr et al. assessed structural and hemodynamic changes of healthy brain tissue in the cerebral hemisphere 
contralateral to the tumor following photon and proton radiochemotherapy. Sixty seven adult patients diagnosed with 
glioblastoma undergoing adjuvant photon (n = 47) or proton (n = 19) radiochemotherapy with temozolomide after 
tumor resection underwent T1-weighted and arterial spin labeling magnetic resonance imaging. Changes in volume 
and perfusion before and 3-6 months after were compared between therapies. A decrease in gray matter (GM) and 
white matter (WM) volume was observed in photon therapy patients compared to the pre-radiotherapy baseline. In 
contrast, for the proton therapy group, no significant differences in GM or WM volume were observed. GM volume 
decreased with 0.9% per 10 Gy dose increase and differed between the radiation modalities. Perfusion decreased in 
photon therapy patients, whereas the decrease in proton therapy patients was not statistically significant. There was 
no correlation between perfusion decrease and either dose or radiation modality. The authors concluded that proton 
therapy may reduce brain volume loss compared to photon therapy, with decrease in perfusion being comparable for 
both modalities (2018).  
 
Noel et al. (2002) conducted a retrospective review of 17 patients with meningioma to evaluate the efficacy and the 
tolerance of an escalated dose of external conformal fractionated radiation therapy combining photons and protons. 
Five patients presented a histologically atypical or malignant meningioma, 12 patients had a benign tumor that was 
recurrent or rapidly progressive. In 2 cases, radiotherapy was administered in the initial course of the disease and in 
15 cases at the time of relapse. A highly conformal approach was used combining high-energy photons and protons 
for approximately 2/3 and 1/3 of the total dose. The median total dose delivered within gross tumor volume was 61 
Cobalt Gray Equivalent CGE (25-69). Median follow-up was 37 months (17-60). The 4-year LC and OS rates were 87.5 
+/- 12% and 88.9 +/- 11%, respectively. Radiologically, there were 11 stable diseases and 5 partial responses. The 
authors concluded that in both benign and more aggressive meningiomas, the combination of conformal photons and 
protons with a dose escalated by 10-15% offers clinical improvements in most patients as well as radiological long-
term stabilization. 
 
NCCN guidelines state that when toxicity from craniospinal irradiation is a concern during management of spinal 
ependymoma or medulloblastoma, proton beam radiotherapy  should be considered if available (2018). 
 
Several clinical trials studying PBT in patients with various types of brain tumors are active or recruiting.   
For more information, go to www.clinicaltrials.gov. (Accessed October 31, 2018) 
 
Breast Cancer 
Verma et al. (2016) performed a systematic review of clinical outcomes and toxicity of PBT for treating breast cancer. 
Nine original studies were analyzed, however the types of studies and the volume of patients in those studies were 
not specifically cited by the authors. Conventionally fractionated breast/chest wall PBT produces grade 1 dermatitis 
rates of approximately 25% and grade 2 dermatitis in 71%-75%. This is comparable or improved over the published 
rates for photons. The incidence of esophagitis was decreased if the target coverage was compromised in the medial 
supraclavicular volume, a finding that echoes previous results with photon radiotherapy. The rates of esophagitis were 
also comparable to the previous data for photons. Using PBT-based accelerated partial breast irradiation (PBI), the 
rates of seroma/hematoma and fat necrosis were comparable to those reported in the existing data. Radiation 
pneumonitis and rib fractures remain rare. PBT offers potential to minimize the risk of cardiac events, keeping the 
mean heart dose at ≤ 1 Gy. However, definitive clinical experiences remain sparse. Results from clinical trials in 
progress, comparing protons to photons, will further aid in providing conclusions. 
 
Verma et al. (2017) conducted a retrospective single institution cohort study to evaluate acute toxicity in patients with 
locally advanced breast cancer (n=91) receiving comprehensive regional nodal irradiation (CRNI) with adjuvant PBT 
between 2011–2016.  PBT consisted of a 3-dimensional uniform scanning (US) technique, and transitioned to a pencil 
beam scanning (PBS) technique in 2016. Change in technique was driven by anticipated dosimetric advantages 
including decreased dose to the skin surface and to cardiopulmonary organs, and shorter planning and treatment 
delivery time.  Toxicities were assessed weekly during treatment, one month following treatment completion, and 
then every 6 months with a median follow up period of 15.5 months. The most common toxicities were dermatitis 
and/or skin infections, but also seen were esophagitis and fatigue.  The authors concluded that PBT for breast cancer 
as part of CRNI appears to have appropriate toxicity. While using PBT in the setting of CRNI is presumed to be 
advantageous relative to cardiac dose reduction, further studies with longer follow-up are needed. 
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Bush et al. (2014) performed a single center study of 100 subjects who received postoperative PBI using PBT after 
undergoing partial mastectomy with negative margins and axillary lymph nodes. After following these individuals for 
an average of 5 years, the researchers concluded that ipsilateral recurrence-free survival with minimal toxicity was 
excellent. While the authors acknowledged that cosmetic results may be improved with PBT over those reported with 
photon-based techniques, there was nothing in the study demonstrating that PBT outcomes were superior to the 
current standard of care. 
 
NCCN guidelines do not address the use of PBT for treating breast cancer (2018). 
 
A phase III RCT (NCT02603341) is in progress, comparing PBT to photon therapy in patients with non-metastatic 
breast cancer. For more information on this and other clinical trials studying PBT and breast cancer, go to 
www.clinicaltrials.gov. (Accessed October 30, 2018) 
 
Choroidal Hemangiomas 
Hocht et al. (2006) conducted a single-center, retrospective study of 44 consecutive patients with choroid 
hemangiomas treated with photon therapy (n=19) or proton therapy (n=25). Outcomes were measured by visual 
acuity, tumor thickness, resolution of retinal detachment, and post-treatment complications. Mean follow-up was 38.9 
months and 26.3 months, and median follow-up was 29 months and 23.7 months for photon and proton patients, 
respectively. Tumor thickness was greater in the photon group than in the proton group. In the collective groups, 
91% were treated successfully. There was no significant difference in the outcomes between the 2 groups. The 
authors concluded that radiotherapy is effective in treating choroidal hemangiomas with respect to visual acuity and 
tumor thickness but a benefit of proton versus photon therapy could not be detected.  
 
Three additional studies showed some improvement in tumor regression and visual acuity following PBT; however, 
these studies were small and retrospective in nature (Chan et al., 2010; Levy-Gabriel et al., 2009; Frau et al., 2004). 
 
Gastrointestinal (GI) Cancers 
A systematic review by Verma et al. (2016) reported survival and toxicity outcomes where individuals with multiple 
types of GI cancers were treated with PBT.  Thirty-eight studies published between 2010-2015 were included in the 
review, however the types of studies and the volume of patients in those studies were not specifically cited by the 
authors. Reduced toxicities with PBT versus photon therapy were identified in malignancies of the esophagus, 
pancreas, and in HCC.  Fewer toxicities and improved PFS were also found using PBT versus transarterial 
chemoembolization (TACE) in a phase III trial. Survival and toxicity data for cholangiocarcinoma, liver metastases, 
and retroperitoneal sarcoma were nearly equivalent to photon controls. There were 2 small reports for gastric cancer 
and 3 for anorectal cancer identified, but these were not addressed. The authors concluded that although studies in 
this review were of limited quality and quantity, PBT potentially offers significant reduction in treatment-related 
toxicities without compromising survival in GI cancers. Several phase II/III clinical trials are now in progress 
conducting further research.  
 
Esophageal Cancer 
In a retrospective analysis, Wang et al. (2013) reported that advanced radiation technologies, such as IMRT or PBT 
significantly reduced postoperative pulmonary and GI complication rates compared to 3D-CRT in esophageal cancer 
patients. These results need to be confirmed in prospective studies. 
 
Lin et al. (2012) reported preliminary results using concurrent chemotherapy and PBT (CChT/PBT) in 62 patients with 
esophageal cancer. The median follow-up time was 20.1 months for survivors. Acute treatment-related toxicities and 
perioperative morbidities were relatively low and the tumor response and disease related outcomes were encouraging. 
The authors concluded that CChT/PBT holds promise in the management of esophageal cancers. This study is limited 
by retrospective design, lack of randomization and short-term follow-up.   
 
Mizumoto et al. (2011) evaluated the efficacy and safety of hyperfractionated concomitant boost PBT in 19 patients 
with esophageal cancer. The overall 1- and 5-year actuarial survival rates for all 19 patients were 79.0% and 42.8%, 
respectively. The median survival time was 31.5 months. Of the 19 patients, 17 (89%) showed a complete response 
within 4 months after completing treatment and 2 (11%) showed a partial response, giving a response rate of 100% 
(19/19). The 1- and 5-year LC rates for all 19 patients were 93.8% and 84.4 %, respectively. The results suggest that 
hyperfractionated PBT is safe and effective for patients with esophageal cancer. Further studies are needed to 
establish the appropriate role and treatment schedule for use of PBT for esophageal cancer. 
 
Mizumoto et al. (2010) evaluated the efficacy and safety of PBT for locoregionally advanced esophageal cancer. Fifty-
one patients were treated using PBT with or without X-rays. All but one had squamous cell carcinoma. Of the 51 
patients, 33 received combinations of X-rays and protons as a boost. The other 18 patients received PBT alone.  The 
overall 5-year actuarial survival rate for the 51 patients was 21.1% and the median survival time was 20.5 months. 
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Of the 51 patients, 40 (78%) showed a complete response within 4 months after completing treatment and seven 
(14%) showed a partial response, giving a response rate of 92% (47/51). The 5-year LC rate for all 51 patients was 
38.0% and the median LC time was 25.5 months. The authors concluded that these results suggest that PBT is an 
effective treatment for patients with locally advanced esophageal cancer. Further studies are required to determine 
the optimal total dose, fractionation schedules and best combination of proton therapy with chemotherapy. 
 
NCCN guidelines state that PBT is appropriate when treating esophageal and esophagogastric junction cancers in 
settings where dose reduction to organs at risk is necessary and cannot be achieved by 3D-CRT. Because data is early 
and evolving, patients should receive PBT within a clinical trial (2018). 
 
Gastric Cancer 
NCCN guidelines do not address PBT in the treatment of gastric cancers (2018).  
 
Pancreatic Cancer 
Studies evaluating PBT for the treatment of pancreatic cancer are in the very early stages (Hong et al., 2014; 
Terashima et al., 2012; Hong et al., 2011). Further research from prospective studies is needed to determine the 
long-term safety and efficacy of this treatment modality.  
 
NCCN guidelines do not address PBT in the treatment of pancreatic adenocarcinoma (2018).  
 
Numerous clinical trials are currently in progress studying the use of PBT in multiple types of GI cancer (e.g., 
esophageal, pancreatic, and retroperitoneal sarcoma). For more information, go to www.clinicaltrials.gov.  
(Accessed October 30, 2018) 
 
Hepatocellular Carcinoma (HCC) 
Fukuda et al. (2017) performed an observational study of 129 patients, concluding that PBT achieved long term (5 
year) tumor control with minimal toxicity. It is a viable treatment option for localized HCC, it showed favorable long-
term efficacies with mild AEs in Barcelona Clinic Liver Cancer stage 0-C, and it can be an alternative treatment for 
localized HCC especially when accompanied with tumor thrombi. The authors are now planning a multicenter 
controlled study comparing PBT and hepatectomy.  
 
Hong et al. conducted a single-arm, phase II, multi-institutional study to evaluate the safety and efficacy of high-
dose, hypofractionated PBT for HCC and intrahepatic cholangiocarcinoma (ICC). Eighty-three participants ages 18 
years and over were included, and follow up continued for 5 years. The authors concluded that high-dose, 
hypofractionated PBT is safe and associated with high rates of LC and OS for both HCC and ICC. These data provide 
the strong rationale for RCT of proton versus photon radiotherapy for HCC, and for chemotherapy with or without 
radiation therapy for ICC (2016). 
 
A RCT by Bush et al. (2016) compared treatment outcomes in 69 patients with newly diagnosed HCC who received 
either TACE or PBT over 3 weeks. The primary endpoint was progression-free survival, with secondary endpoints of 
OS, LC, and treatment-related toxicities as represented by post-treatment days of hospitalization.  The interim 
analysis indicates similar OS rates for PBT and TACE. There is a trend toward improved LC and PFS with proton beam. 
There are significantly fewer hospitalization days after proton treatment, which may indicate reduced toxicity with 
PBT.  
 
Qi et al. (2015) performed a systematic review and meta-analysis to compare the clinical outcomes and toxicity of 
HCC patients treated with CPT with those of individuals receiving CRT. A total of 73 cohorts from 70 non-comparative 
observational studies were included. The clinical evidence for HCC indicates that survival rates for CPT are significantly 
higher than those for CRT, but are similar to SBRT. Toxicity tends to be lower for CPT when compared to photon 
radiotherapy. The authors reported that the overall quantity and quality of data regarding carbon-ion and proton 
therapy is poor, and there is a potential risk of bias in comparisons between observation studies. Therefore, the 
reported results do not allow for definite conclusions. Prospective randomized studies, comparing survival and toxicity 
between particle and photon radiotherapy, are strongly encouraged.  
 
In another systematic review, Dionisi et al. (2014) assessed the use of proton therapy in the treatment of HCC. Of 16 
studies from 7 institutions worldwide, 7 were clinical in nature, 3 reported on treatment-related toxicity and 1 
reported on both. More than 900 patients with heterogeneous stages of disease were treated with various 
fractionation schedules. Only 1 prospective full paper was found. LCwas approximately 80% at 3-5 years, and average 
OS at 5 years was 32%, with data comparable to surgery in the most favorable groups. Toxicity was low (mainly GI). 
The authors reported that the good clinical results are counterbalanced by a low level of evidence. The rationale to 
enroll patients in prospective studies appears to be strong. 
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NCCN guidelines state that radiotherapy with protons at an experienced center is an acceptable option for 
unresectable intrahepatic tumors (2018). 
 
A phase III randomized trial comparing PBT to radiofrequency ablation (NCT02640924) and a RCT comparing PBT to 
TACE (NCT00857805) are both in progress.  For more information on these and other clinical trials studying PBT and 
HCC, go to www.clinicaltrials.gov. (Accessed October 30, 2018) 
 
Professional Societies 
American Society for Radiation Oncology (ASTRO) 
ASTRO’s model policy lists hepatocellular cancer as an indication for PBT (2017).  
 
American College of Radiology (ACR)  
PBT is not addressed in the ACR Appropriateness Criteria discussing radiologic management of HCC (Kouri et al., 
2015). 
 
Gynecologic Cancers 
The efficacy of PBT combined with photon radiation for the treatment of cervical cancer was investigated in a 
prospective uncontrolled study involving 25 patients (Kagei et al., 2003). In this study, 5-year and 10-year survival 
rates were similar to conventional therapies as reported in the literature. The 10-year survival rate was higher for 
patients with low stage (89%) compared with advanced stages (40%) of cervical cancer. The treatment caused severe 
late complications in 4% of patients. 
 
NCCN guidelines do not address the use of PBT when treating any type of gynecologic cancer (2018, 2019).  
 
Several clinical trials are recruiting or in progress studying the use of PBT in multiple types of gynecologic cancer 
(e.g., cervical, ovarian, and uterine). For more information, go to www.clinicaltrials.gov. (Accessed October 30, 2018) 
 
Head and Neck Cancers (HNC) 
A Hayes report assessed multiple clinical studies evaluating the efficacy and safety of PBT in patients with neck 
cancers. The majority of the evidence included retrospective studies, data analyses, and systematic reviews. The 
report concludes that the abstracts present conflicting findings regarding this technology (2016). 
 
Patel et al. (2014) conducted a systematic review and meta-analysis comparing the clinical outcomes of patients with 
malignant tumors of the nasal cavity and paranasal sinuses treated with CPT with those of individuals receiving 
photon therapy. Primary outcomes of interest were OS, disease-free survival (DFS) and LC both at 5 years and at 
longest follow-up. A total of 43 cohorts from 41 non-comparative observational studies were included. Median follow-
up for the CPT group was 38 months and for the photon therapy group was 40 months. Pooled OS was significantly 
higher at 5 years for CPT than for photon therapy and at longest follow-up. At 5 years, DFS was significantly higher 
for CPT than for photon therapy but, at longest follow-up, this event rate did not differ between groups. LC did not 
differ between treatment groups at 5 years, but it was higher for CPT than for photon therapy at longest follow-up. A 
subgroup analysis comparing PBT with IMRT showed significantly higher DFS at 5 years and LC at longest follow-up. 
The authors concluded that, compared with photon therapy, CPT could be associated with better outcomes for patients 
with malignant diseases of the nasal cavity and paranasal sinuses. Prospective studies emphasizing collection of 
patient-reported and functional outcomes are strongly encouraged. 
 
Holliday and Frank performed a systematic review of the use of PBT for HNC. Literature search included articles 
published between January 1990 and September 2013. 18 articles (4 prospective non-randomized studies and 14 
retrospective reviews, n=1074) met the review criteria for inclusion in the analysis.  There were no RCTs which 
directly compared proton with photon-based therapy. They concluded that based on the reviewed literature, PBT is 
safe and may be superior to photon-based treatment by reducing toxicities and maintaining or improving LC in the 
treatment of tumors of the skull base, nasal/paranasal area, and naso/oropharynx (2014). 
 
Ramaekers et al. (2011) compared evidence evaluating the effectiveness of carbonion, proton and photon 
radiotherapy for HNC. A systematic review and meta-analyses were performed to retrieve evidence on tumor control, 
survival and late treatment toxicity. Eighty-six observational studies (74 photon, 5 CIT and 7 proton) and eight 
comparative in-silico studies were included. Five-year LC after PBT was significantly higher for paranasal and sinonasal 
cancer compared to intensity modulated photon therapy (88% versus 66%). Although poorly reported, toxicity tended 
to be less frequent in CIT and proton studies compared to photons. In-silico studies showed a lower dose to the 
organs at risk, independently of the tumor site. Except for paranasal and sinonasal cancer, survival and tumor control 
for PBT were generally similar to the best available photon radiotherapy. In agreement with included in-silico studies, 
limited available clinical data indicates that toxicity tends to be lower for proton compared to photon radiotherapy. 
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Since the overall quantity and quality of data regarding PBT is poor, the authors recommend the construction of an 
international particle therapy register to facilitate definitive comparisons. 
 
van de Water et al. (2011) reviewed the literature regarding the potential benefits of protons compared with the 
currently used photons in terms of lower doses to normal tissue and the potential for fewer subsequent radiation-
induced side effects. Fourteen relevant studies were identified and included in this review. Four studies included 
paranasal sinus cancer cases, three included nasopharyngeal cancer cases and seven included oropharyngeal, 
hypopharyngeal, and/or laryngeal cancer cases. Seven studies compared the most sophisticated photon and proton 
techniques: intensity-modulated photon therapy versus intensity-modulated proton therapy (IMPT). Four studies 
compared different proton techniques. All studies showed that protons had a lower normal tissue dose, while keeping 
similar or better target coverage. Two studies found that these lower doses theoretically translated into a significantly 
lower incidence of salivary dysfunction. The results indicate that protons have the potential for a significantly lower 
normal tissue dose, while keeping similar or better target coverage. The authors concluded that scanned IMPT offers 
the most advantage and allows for a substantially lower probability of radiation-induced side effects. The results of 
these studies should be confirmed in properly designed clinical trials. 
 
Zenda et al. (2016) conducted a prospective phase II study to examine the efficacy and safety of PBT for mucosal 
melanoma of the nasal cavity or para-nasal sinuses as an alternative treatment to surgery. Thirty-two patients were 
enrolled from June 2008 through October 2012, receiving PBT 3 times per week with a planned total dose of 60 GyE in 
15 fractions. Primary outcome measurement was LC rate at 1 year post treatment, which was 75.8%. The OS rate at 
3 years was 46.1%, with the primary cause of death being cancer due to distant metastases (93.3%).  The authors 
concluded that PBT showed sufficient LC benefits for mucosal melanoma as an alternative treatment of surgery. 
 
Seeking to improve LC rate and reduce late AEs, Takayama et al. evaluated therapeutic results and toxicities of PBT 
combined with selective intra-arterial infusion chemotherapy (PBT-IACT) in patients with stage III-IVB squamous cell 
carcinoma of the tongue. Between February 2009 and September 2012, 33 patients were enrolled. After 2 systemic 
chemotherapy courses and whole-neck irradiation (36 Gy in 20 fractions), participants were administered concurrent 
chemoradiotherapy comprising PBT for the primary tumor and for the metastatic neck lymph node with weekly 
retrograde IACT of cisplatin with sodium thiosulfate by continuous infusion. The median follow-up duration was 43 
months. The 3-year OS, PFS, LC rate, and regional control rate for the neck were 87%, 74.1%, 86.6%, and 83.9%, 
respectively. Major acute toxicities > grade 3 included mucositis in 26 cases (79 %), neutropenia in 17 cases (51 %), 
and dermatitis in 11 cases (33 %). Late grade 2 osteoradionecrosis was observed in 1 case (3 %). The authors 
concluded that PBT-IACT for stage III-IVB tongue cancer has an acceptable toxicity profile and showed good 
treatment results, and that this protocol should be considered as a treatment option for locally advanced tongue 
cancer (2016). 
 
NCCN guidelines on HNC indicate that PBT is safe and effective and can be considered for treatment of multiple types 
of head and neck tumors when normal tissue constraints cannot be met by photon-based therapy.  It is valuable  in 
patients whose primary tumors are periocular in location and/or invade the orbit, skull base, and/or cavernous sinus; 
that extend intracranially, or exhibit extensive perineural invasion.  They no longer recommend neutron therapy as a 
general solution for salivary gland cancers due to the diminishing demand, concerns regarding the methodologic 
robustness of available randomized trial data, and closure of all but one center in the U.S. (2018). 
 
Professional Societies 
American College of Radiology (ACR) 
Appropriateness criteria from the ACR for the treatment of nasopharyngeal cancer states that IMPT remains 
experimental (Saba et al., 2015). 
 
Lung Cancer 
Chang et al. reported 5-year results of a prospective phase II single-institution study evaluating chemotherapy with 
concurrent high dose PBT in 64 patients with unresectable phase III non-small cell lung cancer (NSCLC). 5-year OS, 
PFS, actuarial distant metastases and locoregional recurrence were 29%, 22%, 54%, and 28%, respectively.  Acute 
and late toxic effects with PBT (compared to historical studies with 3D-CRT and/or IMRT) with chemotherapy were 
very promising. The authors concluded that the study demonstrated that concurrent PBT and chemotherapy was safe 
and effective in the long term, and that further prospective studies are warranted (2017).  
 
A Hayes report (2018) concluded that the best available studies of PBT for NSCLC do not provide sufficient evidence 
that PBT is safer or consistently more effective than CRT and IMRT in the treatment of NSCLC. 
 
Liao et al. (2016) conducted a phase II single institution randomized trial comparing IMRT to passive scattering 3D 
proton therapy (3DPT), both with concurrent chemotherapy, for locally advanced NSCLC. Of 255 enrolled patients, 
149 were randomly allocated to IMRT (n=92) or 3DPT (n=57), and 106 received non-randomized (NR)IMRT (n=70) or 
NR3DPT (n=36). The primary end points assessed were grade > 3 radiation pneumonitis (RP) and local failure (LF). 
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Their article published in 2016 reported outcomes at 12 months. LF rates for all were 20.7%; the randomized IMRT 
group were 15.6% and the randomized 3DPT group was 24.6%. RP for all were 8.7%, randomized IMRT and 3DPT 
were 7.2% and 11%, respectively. Continued monitoring resulted in a follow up article in 2018. The median follow-up 
time for the IMRT group for all patients was 24 months and 36.4 months for those still alive.  For the 3DPT group, the 
follow up time was 25.7 months for all patients and 48.8 months for those surviving.  The authors concluded that 
there was no statistically significant difference in the primary end points after IMRT or 3DPT for patients with locally 
advanced NSCLC. They did state that findings from 2 ongoing trials (NCT01993810 and NCT01629498) will provide 
additional evidence of the efficacy of proton and photon therapies. 
 
Harada et al. (2016) conducted a single-institutional, open label, dose escalation phase I trial to determine the 
recommended dose of PBT for inoperable stage III NSCLC. Two prescribed doses of PBT were tested: 66 Gy RBE in 33 
fractions and 74 Gy RBE in 37 fractions in arms 1 and 2, respectively. The planning target volume included the 
primary tumor and metastatic lymph nodes with adequate margins. Concurrent chemotherapy included intravenous 
cisplatin (60 mg/m(2) , day 1) and oral S-1 (80, 100 or 120 mg based on body surface area, days 1-14), repeated as 
4 cycles every 4 weeks. Dose-limiting toxicity (DLT) was defined as grade 3 (severe) toxicities related to PBT during 
days 1-90. Each dose level was performed in 3 patients, and then escalated to the next level if no DLT occurred. When 
1 patient developed a DLT, 3 additional patients were enrolled. Overall, 9 patients were enrolled, including 6 in Arm 1 
and 3 in Arm 2. The median follow-up time was 43 months, and the median PFS was 15 months. In Arm 1, grade 3 
infection occurred in 1 of 6 patients, but no other DLT was reported. Similarly, no DLT occurred in Arm 2. However, 
one patient in Arm 2 developed grade 3 esophageal fistula at 9 months after the initiation of PBT. From a clinical 
perspective, the authors concluded that 66 Gy RBE is the recommended dose.  
 
Oshiro et al. (2014) initiated a Phase II study to evaluate the safety and efficacy of high-dose PBT with concurrent 
chemotherapy for unresectable or medically inoperable advanced NSCLC. Patients (n=15) were treated with PBT and 
chemotherapy with monthly cisplatin (on Day 1) and vinorelbine (on Days 1 and 8). The treatment doses were 74 Gy 
RBE for the primary site and 66 Gy RBE for the lymph nodes without elective lymph nodes. The median follow-up 
period was 21.7 months. None of the patients experienced Grade 4 or 5 non-hematologic toxicities. Acute pneumonitis 
was observed in 3 patients (Grade 1 in one, and Grade 3 in two), but Grade 3 pneumonitis was considered to be non-
proton-related. Grade 3 acute esophagitis and dermatitis were observed in 1 and 2 patients, respectively. Severe ( ≥ 
Grade 3) leukocytopenia, neutropenia and thrombocytopenia were observed in 10, 7, and 1 patients, respectively. 
Late radiation Grades 2 and 3 pneumonitis was observed in one patient each. Six patients (40%) experienced local 
recurrence at the primary site and were treated with 74 Gy RBE. Disease progression was observed in 11 patients, 
with the mean survival time being 26.7 months. The authors concluded that high-dose PBT with concurrent 
chemotherapy is safe to use in the treatment of unresectable stage III NSCLC. 
 
Sejpal et al. (2011) compared the toxicity of PBT plus concurrent chemotherapy in patients with NSCLC (n=62) with 
toxicity for patients with similar disease given 3D-CRT plus chemotherapy (n=74) or IMRT plus chemotherapy (n=66). 
Median follow-up times were 15.2 months (proton), 17.9 months (3D-CRT) and 17.4 months (IMRT). Median total 
radiation dose was 74 GyRBE for the proton group versus 63 Gy for the other groups. Rates of severe (grade ≥ 3) 
pneumonitis and esophagitis in the proton group (2% and 5%) were lower despite the higher radiation dose (3D-CRT, 
30% and 18%; IMRT, 9% and 44%). The authors found that higher doses of PBT could be delivered to lung tumors 
with a lower risk of esophagitis and pneumonitis. Tumor control and survival were not evaluated due to the short 
follow-up time.  A randomized comparison of IMRT versus PBT has been initiated. 
 
Chi et al. conducted a systematic review and meta-analysis to assess hypo-fractionated PBT’s efficacy relative to that 
of photon SBRT for early stage NSCLC. Seventy two SBRT studies and 9 hypo-fractionated PBT studies (mostly single-
arm) were included. PBT was associated with improved OS and PFS in the univariate meta-analysis. The OS benefit 
did not reach its statistical significance after inclusion of operability into the final multivariate meta-analysis; while the 
3-year LC still favored PBT. Researchers concluded that although hypo-fractionated PBT may lead to additional clinical 
benefit when compared with photon SBRT, no statistically significant survival benefit from PBT over SBRT was 
observed in the treatment of early stage NSCLC (2017). 
 
Pijls-Johannesma  et al. (2010) conducted a systematic review to test the theory that radiotherapy with beams of 
protons and heavier charged particles (e.g., carbon ions) leads to superior results, compared with photon beams. The 
authors searched for clinical evidence to justify implementation of particle therapy as standard treatment in lung 
cancer. Eleven studies, all dealing with NSCLC, mainly stage I, were identified. No phase III trials were found. For 
PBT, 2- to 5-year LC rates varied in the range of 57%-87%. The 2- and 5-year OS and 2- and 5-year cause-specific 
survival rates were 31%-74% and 23% and 58%-86% and 46%, respectively. RP was observed in about 10% of 
patients. For CIT, the overall LC rate was 77%, but it was 95% when using a hypofractionated radiation schedule. The 
5-year OS and cause-specific survival rates were 42% and 60%, respectively. Slightly better results were reported 
when using hypofractionation, at 50% and 76%, respectively. The results with protons and heavier charged particles 
are promising. However, the current lack of evidence on the clinical effectiveness of particle therapy emphasizes the 
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need to further investigate the efficiency of particle therapy. The authors concluded that until these results are 
available for lung cancer, CPT should be considered experimental. 
 
NCCN guidelines state that advanced technologies such as PBT have been shown to reduce toxicity and increase 
survival in non-randomized trials. PBT is appropriate when needed for safe delivery of curative or palliative 
radiotherapy for NSCLC. NCCN is silent on the use of PBT in the treatment of small cell lung cancer (2018). 
 
A phase III RCT comparing photon to proton chemoradiotherapy for patients with inoperable NSCLC (NCT01993810) 
is in progress. For more information, go to www.clinicaltrials.gov. (Accessed October 30, 2018) 
 
Professional Societies 
American College of Radiology (ACR)  
ACR appropriateness criteria addressing nonsurgical treatment for locally advanced NSCLC states that while PBT may 
have the potential to spare critical normal tissues, more prospective studies are needed (Chang, et al., 2014). 
 
Lymphoma 
NCCN guidelines for Hodgkin, B-cell, and T-cell lymphomas state that PBT may be appropriate, depending on clinical 
circumstances.  It also states that advanced radiation therapy technologies, such as PBT, may offer significant and 
clinically relevant advantages in specific instances to spare important organs at risk and decrease the risk for late, 
normal tissue damage while still achieving the primary goal of LC (2018). 
 
NCCN is silent on the use of PBT in the treatment of primary cutaneous B-cell lymphoma (2018). 
 
Prostate Cancer 
A Hayes report assessed multiple clinical studies published between 1983-2016 evaluating the efficacy and safety of 
PBT in patients with localized prostate cancer. The report concludes that the reviewed studies found that PBT as an 
adjunct to X-ray therapy (XRT) usually had good or excellent safety and efficacy outcomes. Several controlled or 
comparative studies of PBT alone reported similar safety to IMRT, conformal XRT, and brachytherapy, but these did 
not assess the efficacy of PBT alone relative to other techniques for prostate cancer treatment.  Additional well-
designed studies are needed to establish the clinical role of PBT relative to other widely used therapies for localized 
prostate cancer.   For patients with prostate cancer and distant metastases, PBT has no proven benefit. Published 
evidence shows that the technology does not improve health outcomes or patient management in this patient 
population. Evidence addressing the safety & efficacy of PBT compared to other common radiation therapies for this 
indication are inadequate (2018). 
 
Bryant et al. (2016) performed a single-center study on 1327 men with localized prostate cancer who received image 
guided PBT between 2006-2010. The 5-year freedom from biochemical progression (FFBP) rates were 99% for low-
risk, 94% for intermediate-risk, and 76% for high-risk patients. The authors concluded that PBT provided excellent 
control of disease with low rates of GU/GI toxicity. Large prospective comparative studies with longer follow-up times 
are necessary for a true comparison between PT and other types of radiotherapy. 
 
Mendenhall et al. (2016) reported 5-year clinical outcomes from trials of image-guided PBT for prostate cancer 
conducted at a single institution. From August 2006-September 2007, low, intermediate, and high risk patients 
(n=211) were enrolled in one of 3 prospective trials. GI/GU toxicities as well as biochemical and clinical freedom from 
disease progression were outcomes measured, citing 99%, 99%, and 76% FFBP at 5 years for low, intermediate, and 
high risk patients, respectively. The authors concluded that image-guided PBT was highly effective and safe, reporting 
minimal toxicities and positive patient-reported outcomes. While outcomes were very favorable, further follow-up and 
larger study groups were deemed necessary. 
 
A retrospective study by Tagaki et al. (2017) reported long-term outcomes on patients receiving Definitive PBT for 
localized prostate cancer between April 2001-May 2014 at a single institution. A total of 1375 individuals were 
included, with primary outcome measurements including freedom from biochemical relapse (FFBR) and incidence of 
late GI/GU toxicities. Follow-up evaluations were performed at intervals of every 3 months for 5 years and every 6 
months thereafter, with the median length of follow up being 70 months. Comparing PT to other EBRTs, FFBR at 5 
years for low-, intermediate-, high-, and very high-risk patients  were 99%, 91%, 86%, and 66%, respectively, 
similar to other published research (Bryant, 2016; Mendenhall, 2014). The authors concluded that PT is a favorable 
radiotherapy technique with lower late GU toxicity. Patient age was cited as a prognostic factor for both late GI and 
GU toxicities, indicating the need to consider patient age when determining the most advantageous treatment 
protocol. Although the results of PT in this and other studies are favorable, RCTs directly comparing the efficacy and 
toxicities of PT and other EBRTs are currently underway. 
 
Henderson et al. (2017) reported 5-year outcomes of a prospective trial of image-guided accelerated hypofractionated 
proton therapy (AHPT) for prostate cancer from a single institution. Late radiation AEs/toxicities and FFBP were the 
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outcome measurements for the 215 participants categorized as low and intermediate risk. Median follow-up was 5.2 
years, with FFBP rates overall noted at 95.9%. For the subsets of low and intermediate risk, FFBP was 98.3% and 
92.7%, respectively. Actuarial 5-year rates of significant (grade 3 or higher) late radiation-related GI AEs/toxicities 
were 0.5%, and 1.7% for GU AEs. The authors concluded that image-guided AHPT is highly effective with minimal 
toxicities in low and intermediate-risk patients, citing comparable results to the evidence published by Mendenhall 
(2014). Additional studies are suggested to further support these findings.  
 
In a case-matched analysis, Fang et al. (2015) assessed prospectively collected toxicity data on patients with localized 
prostate cancer who received treatment with IMRT and PBT techniques and similar dose-fractionation schedules. A 
total of 394 patients were treated with either PBT (n=181) or IMRT (n=213). Patients were case-matched on risk 
group, age and prior GI and GU disorders, resulting in 94 matched pairs. The risks of acute and late GI/GU toxicities 
did not differ significantly after adjustment for confounders and predictive factors. 
 
A retrospective study comparing 553 patients treated with PBT and 27,094 treated with IMRT for early stage prostate 
cancer detected no difference in GU toxicity at 12 months post-treatment (Yu et al., 2013).  
 
A meta-analysis of randomized dose escalation trials demonstrated that late toxicity rates increase with radiation 
therapy dose. Series where dose escalated radiation is delivered using IMRT or PBT have relatively short follow up but 
report lower late GI toxicity rates than those employing 3-D radiation therapy (Ohri et al., 2012).  
 
In a large cohort study using Surveillance Epidemiology and End Results (SEER) data, Kim et al. (2011) reported that 
patients treated with radiation therapy are more likely to have procedural interventions for GI toxicities than patients 
with conservative management. The elevated risk persists beyond 5 years. Results showed higher GI morbidity rates 
in patients treated with PBT therapy relative to IMRT patients. 
 
Sheets et al. (2012) evaluated the comparative morbidity and disease control of IMRT, PBT and conformal radiation 
therapy for primary prostate cancer treatment. The authors conducted a population-based study using SEER data.  
Main outcomes were rates of GI and GU morbidity, erectile dysfunction, hip fractures and additional cancer therapy. In 
a comparison between IMRT and conformal radiation therapy (n=12,976), men who received IMRT were less likely to 
experience GI morbidity and fewer hip fractures but more likely to experience erectile dysfunction. IMRT patients were 
also less likely to receive additional cancer therapy. In a comparison between IMRT and PBT (n=1368), IMRT patients 
had a lower rate of GI morbidity. There were no significant differences in rates of other morbidities or additional 
therapies between IMRT and PBT. 
 
Zietman et al. (2010) tested the hypothesis that increasing radiation dose delivered to men with early-stage prostate 
cancer improves clinical outcomes. Men (n=393) with T1b-T2b prostate cancer and prostate-specific antigen </= 15 
ng/mL were randomly assigned to a total dose of either 70.2 Gray equivalents (GyE; conventional) or 79.2 GyE 
(high). LF, biochemical failure (BF) and OS were outcomes. Median follow-up was 8.9 years. Men receiving high-dose 
radiation therapy were significantly less likely to have LF. The 10-year ASTRO BF rates were 32.4% for conventional-
dose and 16.7% for high-dose radiation therapy. This difference held when only those with low-risk disease (n=227; 
58% of total) were examined: 28.2% for conventional and 7.1% for high dose. There was a strong trend in the same 
direction for the intermediate-risk patients (n=144; 37% of total; 42.1% v 30.4%). Eleven percent of patients 
subsequently required androgen deprivation for recurrence after conventional dose compared with 6% after high 
dose. There remains no difference in OS rates between the treatment arms (78.4% v 83.4%). Two percent of patients 
in both arms experienced late grade >/= 3 genitourinary toxicity, and 1% of patients in the high-dose arm 
experienced late grade >/= 3 GI toxicity.  
 
The NCCN Panel believes that PBT and IMRT are equivalent with regard to efficacy and long-term toxicity in the 
treatment of prostate cancer. Conventionally fractionated PBT can be considered a reasonable alternative to x-ray 
based regimens at clinics with appropriate technology, physics, and clinical expertise (2018). 
 
A randomized phase III trial (NCT01617161) is in progress, with the objective to determine if IMRT or PBT is more 
effective in the treatment of prostate cancer. For more information, go to www.clinicaltrials.gov. (Accessed October 
30, 2018) 
 
Professional Societies 
American Urological Association (AUA) 
In collaboration with the Society of Urologic Oncology (SUO) and ASTRO, the AUA guidelines for treating clinically 
localized prostate cancer discuss PBT as an option within the category of EBRT. The guidelines also state that PBT 
offers no clinical advantage over other forms of Definitive treatment (Sanda et al., 2017). 
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American Society for Radiation Oncology (ASTRO) 
An ASTRO position statement concludes that the evidence relating to the comparative efficacy of PBT with other 
prostate cancer treatments is still being developed. Thus the role of PBT for localized prostate cancer within the 
current availability of treatment options remains unclear (2018). 
 
American College of Radiology (ACR) 
Appropriateness criteria from the ACR for the treatment of stage T1 and T2 prostate cancer states that there are only 
limited data comparing PBT to other methods of irradiation or to radical prostatectomy. Further studies are needed to 
clearly define its role for such treatment (2013). 
 
Vestibular Tumors 
The efficacy of PBT for the treatment of tumors of the vestibular system was assessed in 2 prospective uncontrolled 
studies involving 30 patients with acoustic neuromas (Bush et al., 2002) and 68 patients with vestibular schwannomas 
(Harsh et al., 2002). Fractionated PBT effectively controlled tumor growth in all patients with acoustic neuroma, and 
37.5% of patients experienced tumor regression. Hearing was preserved in 31% of patients. The actuarial 5-year 
tumor control rate for patients with vestibular schwannomas was 84%; 54.7% of tumors regressed, 39.1% remained 
unchanged, and 3 tumors enlarged. The procedure caused some serious side effects in patients with vestibular 
schwannoma (severe facial weakness), but most side effects were either transient or could be successfully treated. 
 
In a critical review, Murphy and Suh (2011) summarized the radiotherapeutic options for treating vestibular 
schwannomas, including single-session stereotactic radiosurgery, fractionated conventional radiotherapy, fractionated 
stereotactic radiotherapy and PBT. The comparisons of the various modalities have been based on single-institution 
experiences, which have shown excellent tumor control rates of 91-100%. Early experience using PBT for treating 
vestibular schwannomas demonstrated LC rates of 84-100% but disappointing hearing preservation rates of 33-42%. 
The authors report that mixed data regarding the ideal hearing preservation therapy, inherent biases in patient 
selection and differences in outcome analysis have made comparison across radiotherapeutic modalities difficult. 
 
Combined Therapies 
No evidence was identified in the clinical literature supporting the combined use of PBT and IMRT in a single treatment 
plan. 
 
U.S. FOOD AND DRUG ADMINISTRATION (FDA) 
 
Radiation therapy is a procedure and, therefore, is not subject to FDA regulation. However, the accelerators and other 
equipment used to generate and deliver proton beam radiation therapy are regulated by the FDA. See the following 
website for more information (use product code LHN): 
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPMN/pmn.cfm. (Accessed October 30, 2018) 
 
CENTERS FOR MEDICARE AND MEDICAID SERVICES (CMS) 
 
Medicare does not have a National Coverage Determination (NCD) for Proton Beam Radiation Therapy Local Coverage 
Determinations (LCDs) exist; see the LCDs for Proton Beam Radiotherapy and Proton Beam Therapy. 
(Accessed August 29, 2018) 
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POLICY HISTORY/REVISION INFORMATION 
 

Date Action/Description 

01/01/2019 

 Reorganized policy template: 
o Simplified and relocated Instructions for Use  
o Removed Benefit Considerations section 

 Revised and reformatted coverage rationale: 
o Simplified content 
o Added notation (previously located in the Benefit Considerations section) to 

indicate this policy applies to persons 19 years of age and older; proton beam 
radiation therapy (PBT) is covered without further review for persons younger 
than 19 years of age 

o Modified language to clarify the listed services are: 
 Proven and medically necessary (as described) 
 Unproven and not medically necessary (as described) 

o Added language to indicate PBT and intensity-modulated radiation therapy 
(IMRT) are proven and considered clinically equivalent for treating prostate 
cancer; medical necessity will be determined based on the terms of the 
member’s benefit plan 

o Removed language indicating PBT is unproven and not medically necessary 
for treating prostate cancer 

 Updated list of applicable CPT codes to reflect annual code edits; revised 
description for 77387 

 Updated list of applicable ICD-10 diagnosis codes; added C61.0 
 Updated supporting information to reflect the most current clinical evidence and 

references 
 Archived previoius policy version 2018T0132Z 

 
INSTRUCTIONS FOR USE 
 
This Medical Policy provides assistance in interpreting UnitedHealthcare standard benefit plans. When deciding 
coverage, the member specific benefit plan document must be referenced as the terms of the member specific benefit 
plan may differ from the standard plan. In the event of a conflict, the member specific benefit plan document governs. 
Before using this policy, please check the member specific benefit plan document and any applicable federal or state 
mandates. UnitedHealthcare reserves the right to modify its Policies and Guidelines as necessary. This Medical Policy 
is provided for informational purposes. It does not constitute medical advice. 
 
UnitedHealthcare may also use tools developed by third parties, such as the MCG™ Care Guidelines, to assist us in 
administering health benefits. UnitedHealthcare Medical Policies are intended to be used in connection with the 
independent professional medical judgment of a qualified health care provider and do not constitute the practice of 
medicine or medical advice.  




