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In support of the Massachusetts Department of Public Health’s (DPH) revision of 105 CMR 100.000, Determination of Need (“DoN Regulation”), the Determination of Need Program (“DoN Program”) has developed and issued a series of sub-regulatory Guidelines. This document, the Determination of Need-Required Equipment and Services Guideline (or “the Guideline”) supports the requirement that certain equipment and services receive a Notice of Determination of Need prior to acquisition and operation pursuant to 105 CMR 100.000 and M.G.L. c. 111, §§ 25B-25C.

The Guideline is a part of DPH’s efforts to ensure that high-cost equipment and services for which there is evidence of their potential to be over-utilized are reviewed on a case-by-case basis through an application for DoN. DPH’s objective is to achieve this goal without unnecessarily restricting equipment and services that are innovative and are used in an appropriate manner on the appropriate Patient Panel so as to add value for Massachusetts consumers (e.g. lead to lower cost of care and improved patient outcomes). While technological advances in health care have helped to control costs by eliminating waste and increasing productivity, it is estimated that half of the increase in health care spending is associated with the overuse and misuse of technology as preventive medicine.[endnoteRef:1]  [1:  Merill Goozner, “High-Tech Medicine Contributes to High-Cost Health Care,” in Kaiser Health News, February 15, 2010,  http://khn.org/news/ft-health-care-high-tech-costs/] 


The inclusion of any equipment or service in the Guideline does not constitute or imply a moratorium or prohibition; rather, inclusion indicates that the equipment or service warrants a case-by-case review by the DoN Program in the context of the Proposed Project.  
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The DoN Program considers whether equipment and services should be included in the Guideline for reasons of: 

· Quality: Meaning improved patient health outcomes; or,
· Access: Meaning a demonstrable increase in access and reasonable assurances of health equity, including but not limited to a decrease in price; or, 
· Cost: Meaning a reduction in the Commonwealth’s Total Health Care Expenditure.

The DoN Program takes these factors into account by considering whether the use of specific equipment or service may result in increases in health care spending without associated benefits to the public in terms of improved patient health outcomes or improved access to health care.  

DPH conducted a review of equipment and services utilizing the inclusion framework. Based upon that review, the following equipment and services are deemed “DoN-Required Equipment” and “DoN-Required Services,” and therefore require a Notice of Determination of Need:
 
	DoN-Required Equipment
	DoN-Required Service

	
Computerized Tomographer (CT)
	

	Magnetic Resonance Imager (MRI)
	Air Ambulance

	Positron Emission Tomographer (PET)*
	Megavoltage Radiation Therapy (MRT)

	
	

	*Includes PET/CT and PET/MRI
	



Note: For additional details, please see equipment- or service-specific rationale for inclusion.
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Pursuant to 105 CMR 100.000, the DoN-Required Equipment and Services included within the Guideline will be reviewed and evaluated by DPH on, at a minimum, an annual basis. In reviewing which equipment and services are included within the Guideline, DPH will utilize the Inclusion Framework above, and will be guided by industry-accepted frameworks for evaluation.

DPH will use publicly available resources, including but not limited to, documentation produced by the Food and Drug Administration (FDA) or other published literature to support the identification and review of equipment or services within the health care market. 

At any time, individuals may submit a written request to the DoN Program detailing a rationale and supporting evidence that an equipment or service should be considered for inclusion or exclusion from the Guideline based on the Inclusion Framework by sending mail or e-mail to:

Determination of Need Program
Massachusetts Department of Public Health
250 Washington Street
Boston, MA 02108
Telephone: (617) 753-7340
E-Mail: dph.don@state.ma.us

Additionally, the Commissioner of Public Health will convene an Advisory Committee to support the DoN Program’s identification and review of equipment and services. At a minimum, the Advisory Committee shall include representatives or their designees from the following affiliations: the Director of the DoN Program, who shall serve as chair; Center for Health Information and Analysis (CHIA); Health Policy Commission (HPC); MassHealth; Office of the Attorney General, Health Care Division (AGO); Atrius Health; Blue Cross Blue Shield of Massachusetts (BCBSMA); the Conference of Boston Teaching Hospitals (COBTH); Massachusetts Association of Ambulatory Surgery Centers (MAASC); Massachusetts Association of Health Plans (MAHP); Massachusetts Council of Community Hospitals, Inc. (MCCH); Massachusetts Health and Hospital Association, Inc. (MHA); Massachusetts Medical Society (MMS); MassMEDIC; Steward Health Care; and, two members from the public specializing in health care finance, health care economics, or health care policy.

The Advisory Committee shall meet at the request of the chair and shall support and advise the DoN Program in conducting its regular review and evaluation of the Guideline, as well as any written requests submitted to the DoN Program. 
[bookmark: _Toc469040301]Rationale for DPH Inclusion of Equipment of Services
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Following a literature review and analysis, the DoN Program has identified CT as equipment that warrants a case-by-case review based on DoN application-specific information due to its potential for clinically unnecessary utilization that in aggregate, can result in a significant increase in health care spending without an associated benefit to the public in terms of better health outcomes, or access to needed care. As such, the DoN Program has designated CT as a DON-Required Equipment.

Computerized Tomography (CT) combines a series of X-ray images to create cross-sectional images of bones, blood vessels, and soft tissues. These images provide more detailed information than traditional X-rays.[endnoteRef:2] Although CT and other imaging technologies are essential diagnostic tools for many conditions and patient populations, the federal Food and Drug Administration (FDA) reports that 30-50% of these tests are medically unnecessary, meaning they are costly without increasing patient outcomes.[endnoteRef:3],[endnoteRef:4] In addition, unnecessary utilization increases lifetime cumulative cancer risk due to unnecessary radiation exposure.7,8,[endnoteRef:5]  [2:  Mayo Clinic, “Tests and Procedures: CT Scan,” March 25, 2015, retrieved from http://www.mayoclinic.org/tests-procedures/ct-scan/basics/definition/prc-20014610]  [3:  U.S. Food and Drug Administration, “Radiation Emitting Products: Appropriate Use,” March 25, 2016, http://www.fda.gov/Radiation-EmittingProducts/RadiationSafety/RadiationDoseReduction/ucm299354.htm]  [4:  SG Boodman, “Heavy Use of CT Scans Raises Concerns About Patients Exposure to Radiation,” Kaiser Health News, January 6, 2016, http://khn.org/news/heavy-use-of-ct-scans-raises-concerns-about-patients-exposure-to-radiation/]  [5:  U.S. Food and Drug Administration, “What are the Radiation Risks from CT?”, July 19, 2013, http://www.fda.gov/Radiation-EmittingProducts/RadiationEmittingProductsandProcedures/MedicalImaging/
MedicalX-Rays/ucm115329.htm] 


The use of diagnostic imaging, including CT, has increased dramatically since the development of this technology in the 1970s.[endnoteRef:6] As of 2015, approximately 80 million CT scans were performed each year in the United States compared to 3 million annual scans in 1980.[endnoteRef:7] The market for CT and other forms of nuclear imaging equipment are projected to show the highest growth amongst all health care market segments due to their ability to diagnose large numbers of diseases in expedited time.[endnoteRef:8] Research indicates that compared to other developed nations, the United States had the third highest volume of CT scanners (43.5 per million population) but performed the most CT scans (240 scans per 1,000 population).[endnoteRef:9] Data also indicates that the average commercial diagnostic imaging fee of $896 for an abdominal CT scan is far higher than what is charged in almost every other high-income country.[endnoteRef:10] This combination of high volume and high cost demonstrates that the use of CT has the potential to increase total health care expenditure.  [6:  A Crichlow, A Cuker, and AM Mills, “Overuse of Computed Tomography Pulmonary Angiography in the Evaluation of Patients with Suspected Pulmonary Embolism in the Emergency Department,” Academic Emergency Medicine 19:11 (November 2012): 1219-1226.]  [7:  Consumer Reports, “The Surprising Dangers of CT Scans and X-Rays,” January 27, 2015, http://www.consumerreports.org/cro/magazine/2015/01/the-surprising-dangers-of-ct-sans-and-x-rays/index.htm]  [8:  PR Newswire, “Medical Imaging Equipment Market is Expected to Reach USD 35.35 Billion Globally in 2019: Transparency Market Research,” October 18, 2013, http://www.prnewswire.com/news-releases/medical-imaging-equipment-market-is-expected-to-reach-usd-3535-billion-globally-in-2019-transparency-market-research-229523321.html]  [9:  OECD iLibrary, “Health at a Glance 2015: Medical Technologies: CT exams, 2013 (or nearest year),” http://www.oecd-ilibrary.org/sites/health_glance-2015-en/06/02/g6-06.html?itemId=/content/chapter/health_glance-2015-31-en&mimeType=text/html&_csp_=6a3032f375463d0675453e79bee3da04]  [10:  D Squires and C Anderson, “U.S. Health Care from a Global Perspective: Spending, Use of Services, Prices, and Health in 13 Countries,” The Commonwealth Fund, October 8, 2015, http://www.commonwealthfund.org/publications/issue-briefs/2015/oct/us-health-care-from-a-global-perspective] 


See Appendix A for example of uses of CT that have been identified by The Choosing Wisely Campaign to not lead to better patient outcomes or more cost-efficient care.
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Following a literature review and analysis, the DoN Program has identified MRI as equipment that warrants a case-by-case review based on DoN application-specific information due to its potential for clinically unnecessary utilization that in aggregate, can result in a significant increase in health care spending without an associated benefit to the public in terms of better health outcomes, or access to needed care. As such, the DoN Program has designated MRI as a DoN-Required Equipment.

The use of diagnostic imaging, including MRI, has increased dramatically; from 1997 to 2006, MRI imaging increased an average of 26% per year, from 22 to 72 examinations per thousand patients annually.[endnoteRef:11] Factors contributing to this increase may include the widespread accessibility of technology, increased physician- and patient-generated demand, favorable reimbursement, and advances in the technology that make the criteria for ordering an MRI less strict.15 Furthermore, increased use of MRI often causes a need for additional imaging due to false-positive findings, therefore creating additional costs.15,[endnoteRef:12]  [11:  R Smith-Bindman, DL Miglioretti, and EB Larson, “Rising Use of Diagnostic Medical Imaging in a Large Integrated Health System,” Health Affairs (Millwood) 27 (2009): 1491-1502.]  [12:  H Oikarinen, A Karttunen, E Paakko, and O Tervonen, “Survey of Inappropriate Use of Magnetic Resonance Imaging,” Insights Imaging 4:5 (2013): 729-733.] 


The market for MRI equipment is projected to reach $7.5 billion in the United States by 2020, driven by an aging population, growing patient pools, and an increased preference for diagnostics that do not utilize ionizing radiation.[endnoteRef:13] Demonstrating the potential risk to increasing total health care expenditure, data indicates that in the United States, the commercial average diagnostic imaging fee of $1,119 for an MRI is far higher than what is charged in nearly every other developed country.[endnoteRef:14] Within radiology, the greatest profit margin is for MRI.15 All of these factors support including MRI as a DoN-Required Equipment. [13:  Global Industry Analysts, Inc., “Magnetic Resonance Imaging (MRI) Equipment – A Global Strategic Business Report,” February 25, 2015, http://www.strategyr.com/pressMCP-3342.asp]  [14:  A Hankin, “U.S. Healthcare Costs Compared to Other Countries,” Investopedia, July 21, 2016, http://www.investopedia.com/articles/personal-finance/072116/us-healthcare-costs-compared-other-countries.asp] 


See Appendix B for example uses of MRI that have been identified by The Choosing Wisely Campaign to not lead to better patient outcomes or more cost-efficient care.


[bookmark: _Toc469040304]Positron Emission Tomography (PET)[footnoteRef:1]  [1:  Includes PET/MRI and PET/CT] 


Following a literature review and analysis, the DoN Program has identified PET as equipment that warrants a case-by-case review based on DoN application-specific information due to its potential for clinically unnecessary utilization that in aggregate, can result in a significant increase in health care spending without an associated benefit to the public in terms of better health outcomes, or access to needed care. As such, the DoN Program has designated PET as a DoN-Required Equipment.

Although PET scans have enhanced clinical care in oncology, neuroimaging, and the diagnosis and treatment of infectious and chronic diseases, in recent years, its application has expanded beyond conditions and procedures with demonstrated value.[endnoteRef:15] As PET applications continue to expand, it is often used in combination with other imaging and diagnostic technologies such as CT and MRI.[endnoteRef:16] There is evidence to suggest that PET and PET/CT scans may expose individuals to high levels of ionizing radiation that can accumulate to have dangerous effects over the course of a lifetime.19  [15:  Choosing Wisely, “PET Scans After Cancer Treatment,” http://www.choosingwisely.org/patient-resources/pet-scans-after-cancer-treatment/]  [16:  Transparency Market Research, “Positron Emission Tomography Market - Global Industry Analysis, Size, Share, Growth, Trends and Forecast, 2014 – 2020,” http://www.transparencymarketresearch.com/positron-emission-tomography.html] 


PET scanners require a large initial capital investment and long-term operating expenditures.[endnoteRef:17] Despite the high cost of implementation and ongoing operations, PET scanners are readily available in Massachusetts. In 2014, estimates indicated that just over half of Massachusetts hospitals had access to PET technology.[endnoteRef:18] The cost for a PET scan varies widely, from approximately $4,000 for a whole-body scan, to $6,800 for a scan of the heart.[endnoteRef:19] These figures vary by geography, facility, and nature of the test and do not include the cost of subsequent tests and procedures that may be performed due to false positive results.23 Due to high variation in the reimbursement rates, as well as the relatively high capital costs of PET, many states continue to regulate PET, PET/CT, and PET/MRI through their DoN programs. [17:  Michigan Department of Community Health, “MDCH Recommendations for CON Standards Scheduled for 2011 Review,” https://www.michigan.gov/documents/mdch/Analysis_-_PET_1-18_343723_7.pdf]  [18:  Harvey L. Neiman Health Policy Institute, “Percentage of Hospitals with Access to Positron Emission Tomography,” from the AHA Annual Survey Database, http://www.neimanhpi.org/data_series/percentage-of-hospitals-with-access-to-positron-emission-tomography/#/0]  [19:  Cost Helper Health, “How Much Does a PET Scan Cost?” http://health.costhelper.com/pet-scans.html] 


See Appendix C for example uses of PET that have been identified by The Choosing Wisely Campaign to not lead to better patient outcomes or more cost-efficient care.
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Following a literature review and analysis, the DoN Program has identified air ambulance as a service that warrants a case-by-case review based on DoN application-specific information to ensure that air ambulance services are added to areas only when there is absence, reduced availability, or an insufficient level of care that cannot be corrected by modifying or improving existing resources.[endnoteRef:20] While some patients with obvious anatomic injuries are logical air transport candidates based on likelihood of survival, other patients may have injuries that are not time-sensitive.[endnoteRef:21] Research suggests that nearly one-third of patients transported by helicopter had injuries that could have been transported appropriately via ground transport.[endnoteRef:22] For these reasons, the DoN Program has designated air ambulance as a DoN-Required Service and as such, will review each application for air ambulance on a case-by-case basis. [20:  M Huber, “Saturation Nation: Are We Nearing the End of HEMS Fleet Expansion?” MultiBriefs, September 2015, http://exclusive.multibriefs.com/content/saturation-nation-are-we-nearing-the-end-of-hems-fleet-expansion/medical-allied-healthcare]  [21:  PA Gearhart, R Wuerz, and AR Localio, “Cost-Effectiveness of Helicopter Versus Ground Emergency medical Services for Tauma Scene Transport in the United States,” annals of Emergency Medicine 63(4), (2014): 411]  [22:  GA Vercruysse et al., “Overuse of Helicopter Transport in the Minimally Injured: A Health Care System Problem that Should be Corrected,” Journal of Trauma and Acute Care Surgery 78:3 (March 2015): 510-515.] 


Best practices suggest that air ambulance services should not operate independently of health care environments; rather, they should be fully integrated within local, regional, and state emergency care systems to bolster sustainability.[endnoteRef:23] Air ambulances are critical care aircraft specially equipped as flying intensive care units.[endnoteRef:24] There are two types of air ambulance aircraft used for medical transport: helicopters, typically used for short-haul trauma-related flights and usually managed by hospitals or city, state, or county Emergency Management Systems (EMS), and fixed wing airplanes, typically used for non-emergency transport.[endnoteRef:25] For the purpose of the DoN Regulation, the Guideline will refer to both types of aircraft. Air ambulance aircraft is equipped for patients that require extensive or urgent medical assistance and is regarded as a method of medical transport for distances of usually 100 miles or more.29 The aircraft is staffed by a specially trained medical flight crew that carries equipment including, but not limited to, respirators, medications, an ECG and monitoring unit, CPR equipment, and stretchers.29  [23:  DJ Floccare et al., “Appropriate and Safe Utilization of Helicopter Emergency Medical Services: A Joint Position Statement with Resource Document,” Prehospital Emergency Care 17(4), (2013): 521-525.]  [24:  Air Ambulance Worldwide, “Frequently Asked Questions,” http://www.airambulanceworldwide.com/faqs.php]  [25:  U.S. Air Ambulance, “What is Air Ambulance?,” last modified 2016, http://www.usairambulance.net/what-is-an-air-ambulance.php] 


DoN review helps to ensure that protections are in place to limit non-clinical drivers of use, such as convenience and economics, which can lead to variability and care decisions that are not patient focused, resulting in unnecessary transports and excessive health expenditures. 24, 27
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Megavoltage Radiation Therapy (MRT)

Following a literature review and analysis, the DoN Program has identified MRT as a service that warrants a case-by-case review based on DoN application-specific information due to its potential for clinically unnecessary utilization that in aggregate, can result in a significant increase in health care spending without an associated benefit to the public in terms of better health outcomes, or access to needed care. As such, the DoN Program has designated MRT as a DoN-Required Service.

MRT is a clinical treatment involving the delivery of ionizing radiation through an MRT unit.[endnoteRef:26] An MRT unit is a linear accelerator, cobalt unit, particle accelerator, or other piece of equipment operating at an energy level equal to or greater than 1.0 million electron volts to emit x-rays, gamma rays, or a beam of charged particles (e.g. electron beam, proton beam, neutron beam, heavy-ion beam).[endnoteRef:27] For the purposes of the Guideline, MRT does not include brachytherapy or systemic radiation therapy. [26:  Segen’s Medical Dictionary, “Megavoltage Radiation Therapy,” http://medical-dictionary.thefreedictionary.com/megavoltage+radiation+therapy]  [27:  R Piana, “Is Proton-Beam Therapy Facing A Difficult Future?” The ASCO Post, http://www.ascopost.com/issues/august-10-2015/is-proton-beam-therapy-facing-a-difficult-future/] 
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MRT units are costly to build. At the Loma Linda University Medical Center in California, which opened the nation's first hospital-based proton therapy center in 1990, the cost of building a center to deliver proton beam therapy (a specific type of MRT) was approximately $250 million, 40 times that of a center that delivers conventional radiation therapy or intensity-modulated radiation therapy (“IMRT”).[endnoteRef:28] Many insurers, including Aetna, Cigna Corp, and Blue Shield of California, are no longer covering proton beam therapy for prostate cancer.31 According to a 2012 Journal of the National Cancer Institute study, median Medicare reimbursement for proton beam therapy for prostate cancer is $32,428, compared with $18,575 for IMRT.32 [28:  BW Orenstein, “Proton Therapy and Cost,” in Radiology Today 16:2 (February 2015): 22, http://www.radiologytoday.net/archive/rt0215p22.shtml] 


Research has suggested that while proton beam therapy is beneficial for tumors surrounded by sensitive organs and structures where the potential for radiation damage is high, such as the brain, eyes, and spinal cord, there is little data to demonstrate that the therapy is superior in treating prostate cancer or mitigating unwanted side effects; there is limited evidence to demonstrate its comparative benefit to other forms of treatment.30 

As MRT and its uses continue to evolve, and health care costs continue to rise in the United States, it is increasingly important that costly services are associated with a reasonably proportional benefit to the public in terms of better health outcomes, or access to needed care.
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Appendix A: Computerized Tomography (CT)

	Use
	Description
	Rationale

	Cancer Staging and Surveillance Testing
	Scan of the pelvis for asymptomatic men with low-risk clinically localized prostate cancer (American Urological Association)
	Unlikely to provide actionable information.4

	
	Routinely ordering [PET/CT] imaging studies for staging purposes on patients newly diagnosed with localized primary cutaneous melanoma unless there is suspicion for metastatic disease based on history and physical exam  (Society of Surgical Oncology) 
	Does not significantly improve staging while increasing risk of false positives leading to unnecessary and potentially harmful treatment.4

	
	Surveillance testing (biomarkers) or imaging (CT, PET, and radionuclide bone scans) for asymptomatic individuals who have been treated for breast cancer with curative intent (American Society of Clinical Oncology)  
	No benefit with risk of false positives.4

	
	CT, PET, and radionuclide bone scans in the staging of early breast cancer or early prostate cancer at low risk for metastasis (American Society of Clinical Oncology) 
	Lack of evidence suggesting this screening improves detection of metastatic disease or survival.4

	Cancer Staging and Surveillance Testing
	Baseline or surveillance scans in patients with asymptomatic, early-stage chronic lymphocytic leukemia (CLL). (American College of Hematology)
	Does not improve survival and is not necessary to stage or prognosticate patients.4

	
	Surveillance CT scans in asymptomatic patients following curative-intent treatment for aggressive lymphoma. (American Society of Hematology)
	Evidence suggests small but cumulative risk of radiation-induced malignancy.

Test is costly and has not been demonstrated to improve survival.4

	
	CT/PET as a diagnostic or surveillance tool for recurrent or persistent cervical cancer.
	Evidence suggests the use of CT/PET is not cost effective.[endnoteRef:29] [29:  P Auguste et al., “Evaluating PET-CT in Routine Surveillance and Follow-up After Treatment for Cervical Cancer: A Cost Effectiveness Analysis,” BJOG 121:4 (March  2014): 464-76. ] 


	Cancer Screening
	Use of whole-body scans [including CT] for early tumor detection in asymptomatic patients (American College of Preventive Medicine)  
	No evidence of improved survival; Risk of false positives with associated screening and treatment.4

	
	Use of CT/PET for cancer screening in healthy individuals (Society of Nuclear Medicine and Molecular Imaging) 
	Low likelihood of finding cancer and risk of false positives.4

	Emergency Medicine
	Use of CT of the abdomen/pelvis in young otherwise healthy ED patients (age <50) with known histories of kidney stones or ureterolithiasis, presenting with symptoms consistent with uncomplicated renal colic. 
	Lack of evidence that results of CT scans change treatment decisions.

	
	CT scan of the head in ED patients with minor head injuries who are at low-risk based on validated decision rules.
	CT should only be performed on patients at-risk for significant injuries; CT scans expose patients to ionizing radiation that increases lifetime risk of cancer.

	Diagnostics
	Diagnostic CT on adult patients. 
	Levels of radiation from commonly performed diagnostic CT examinations are higher and more variable than generally quoted.[endnoteRef:30] Follow-up for false-positive findings adds substantial financial burden to health care system.[endnoteRef:31] [30:  R Smith-Bindman et al., “Radiation Dose Associated with Common Computed Tomography Examinations and the Associated Lifetime Attributable Risk of Cancer,” Archives of Internal Medicine 169 (2009): 2078-2086.]  [31:  MT Beinfeld, E Wittenberg, and GS Gazelle, “Cost-effectiveness of Whole-Body CT Screening,” Radiology 234:2 (February 2005): 415-22. ] 







Appendix B: Magnetic Resonance Imager (MRI)

	Use
	Description
	Rationale

	Breast cancer screening
	Routine use of breast MRI for breast cancer screening in average risk women. (Society of Surgical Oncology) 
	Should be reserved for only those at increased risk.4

	
	Routinely ordering breast MRI in new breast cancer patients. (American Society of Breast Surgeons)
	Lack of evidence that MRI lessens cancer recurrence, death from cancer, or need for reoperation after lumpectomy surgery.4

	
	
	Routine use associated with increased need for subsequent breast biopsies, delays in time for treatment, and higher cost of care.4

	
	
	Increased mastectomy rates and patient anxiety if MRI finds additional cancers or indeterminate findings.4

	Pre-term infants
	Routine screening of term-equivalent or discharge brain MRIs in pre-term infants. (American Academy of Pediatrics)
	Does not improve long-term outcomes.4

	Cancer Screening
	Whole-body scans for early tumor detection in asymptomatic patients. (American College of Preventive Medicine)
	Does not improve survival or improve likelihood of finding a tumor.4

	
	Whole-body scans for early tumor detection in asymptomatic patients. (American College of Preventive Medicine)
	Risk of false positive findings resulting in unnecessary testing and procedures with additional risk.4

	
	
	Small increase in the possibility of developing cancer and accruing additional medical costs as a result of additional procedures.4

	Emergency Care
	Lumbar spine imaging for adults with non-traumatic back pain. (American College of Emergency Physicians)
	Does not accurately identify the cause of most low back pain and does not improve time to recovery.4

	Sports Medicine
	MRI for anterior knee pain without mechanical symptoms or effusion, unless the patient has not improved following appropriate functional rehabilitation program. (American Medical Society for Sports Medicine)
	No evidence that MRI helps manage syndrome.4

	
	Evaluation of acute concussion, unless there are progressive neurological symptoms, focal neurological findings upon examination or concern for skull fracture.  (American Medical Society for Sports Medicine)
	Not associated with clinically relevant abnormalities on standard neuroimaging.4

	
	Imaging for acute low back pain without specific indications. (American Society of Anesthesiologists -  Pain Medicine)
	No evidence to support that this condition requires imaging. Doing so many reveal incidental findings that diverts attention and increases risk of unnecessary surgery.4




Appendix C: Positron Emission Tomography (PET)

	Use
	Description
	Rationale

	Cancer Staging and Surveillance Testing
	Routine PET-CT in the initial staging of localized colon or rectal cancer or as part of routine surveillance for patients who have been curatively treated for colon or rectal cancer (Society of Surgical Oncology) 
	Increases cost without improved outcomes.19

	
	Routinely ordering [PET/CT] imaging studies for staging purposes on patients newly diagnosed with localized primary cutaneous melanoma unless there is suspicion for metastatic disease based on history and physical exam  (Society of Surgical Oncology) 
	Does not significantly improve staging while increasing risk of false positives leading to unnecessary and potentially harmful treatment.19

	
	Surveillance testing (biomarkers) or imaging (PET, CT, and radionuclide bone scans) for asymptomatic individuals who have been treated for breast cancer with curative intent (American Society of Clinical Oncology)  
	No benefit with risk of false positives.19

	
	PET, CT, and radionuclide bone scans in the staging of early breast cancer or early prostate cancer at low risk for metastasis (American Society of Clinical Oncology) 
	Lack of evidence suggesting this screening improves detection of metastatic disease or survival.19

	Cancer Staging and Surveillance Testing
	Diagnostic or surveillance tool for recurrent or persistent cervical cancer.
	Evidence suggests the use of PET is not cost effective.33

	
	Surveillance imaging of asymptomatic patients with diffuse large B-cell lymphoma (DLBCL) in first remission. 
	Surveillance imaging of asymptomatic DLBCL patients in remission offers little clinical benefit at substantial economic costs.[endnoteRef:32] [32:  SF Huntington, J Svoboda, and JA Doshi, “Cost-Effectiveness Analysis of Routine Surveillance Imaging of Patients With Diffuse Large B-Cell Lymphoma in First Remission,” American Society of Clinical Oncology 33:13 (May 2015): 1467-1474.] 


	
	Staging, restaging, and surveillance of response among patients with lung and esophageal cancers.
	No association between PET and two-year survival rates.[endnoteRef:33] [33:  MA Healy, H Yin, RM Reddy, and SL Wong, “Use of Positron Emission Tomography to Detect Recurrence and Associations With Survival in Patients with Lung and Esophageal Cancers,” Journal of the National Cancer Institute 108:7 (2016). ] 


	Cancer Screening
	Use of whole-body scans[including PET] for early tumor detection in asymptomatic patients (American College of Preventive Medicine)  
	No evidence that PET improves survival; Risk of false positives with associated screening and treatment.4

	
	Use of PET/CT for cancer screening in healthy individuals (Society of Nuclear Medicine and Molecular Imaging) 
	Low likelihood of finding cancer and high risk of false positives.4

	Dementia

	Use of PET imaging in the evaluation of patients with dementia unless the patient has been assessed by a specialist in this field (Society of Nuclear Medicine and Molecular Imaging) 
	Potential benefit of PET is unlikely to justify the cost or radiation risk.4

	
	Use of PET in the diagnosis of Alzheimer’s disease in patients with mild or moderate dementia.
	Addition of PET to standard diagnostic regimen yields limited, if any, benefits at very high costs.[endnoteRef:34] [34:  PM McMahon et al., “Cost-Effectiveness of PET in the Diagnosis of Alzheimer Disease,” Radiology  228 (2003): 515-22] 
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