
 

 

 
 
 

 
May 29, 2019 

 
Tamara Syrek Jensen, JD 
Director, Coverage and Analysis Group 
Centers for Medicare & Medicaid Services  
7500 Security Boulevard  
Baltimore, Maryland 21244 
 

tamara.syrekjensen@cms.hhs.gov 
Katherine.Szarama@cms.hhs.gov 

Seema Verma 
Administrator  
Centers for Medicare & Medicaid Services  
200 Independence Avenue, SW 
Washington, DC  20201  
 

Seema.Verma@cms.hhs.gov 

  
RE: Reconsideration of National Coverage Determination (NCD) 90.2 for Next Generation 
Sequencing (NGS) for Medicare Beneficiaries with Advanced Cancer (CAG-00450R) 
 
Dear Director Jensen: 
 
We are pleased to submit the following comments regarding Section 90.2 of the Medicare 
National Coverage Determinations (NCD). 
 
Section 90.2 of the Medicare National Coverage Determinations (NCD) Manual states conditions 
of coverage for NGS.  This section is being interpreted to apply to NGS tests for somatic and 
germline mutations, and states that a patient must meet the following criteria to qualify for NGS 
testing: 
 
 either recurrent, relapsed, refractory, metastatic, or advanced stage III or IV cancer; and, 
 either not been previously tested using the same NGS test for the same primary diagnosis of 

cancer, or repeat testing using the same NGS test only when a new primary cancer diagnosis 
is made by the treating physician; and, 

 decided to seek further cancer treatment (e.g., therapeutic chemotherapy). 
 

Additionally, the policy stipulates that the diagnostic laboratory test using NGS must have: 
 
 Food & Drug Administration (FDA) approval or clearance as a companion in vitro diagnostic; 

and, 
 an FDA-approved or -cleared indication for use in that patient’s cancer; and, 
 results provided to the treating physician for management of the patient using a report 

template to specify treatment options. 
  



NCD 90.2 Reconsideration | Page 2 

 

Specifically we have the following concerns with this policy: 
 
 FDA-approved or -cleared companion in vitro diagnostic and indication prerequisite. 

This requirement will limit access to most genetic tests for the presence of a germline 
mutation. The majority of diagnostic lab tests are not FDA-approved; but are CLIA-certified. 
CMS regulates all laboratory testing (except within research) so prohibiting coverage of tests 
that lack the FDA-approval is contradictory and will harm patients with germline mutations.   
 

 Requirement for the laboratory test to have an FDA-approved or -cleared indication 
for use in that patient’s cancer.  Similarly, limiting coverage to only those tests with an 
approved targeted therapy eliminates utilization of tests that may inform other medical 
decisions including the aggressiveness of surgery and/or therapy.  The NCA Tracking Sheet 
indicates that the agency is “only reconsidering the evidence available for tests of germline 
mutations to identify those with hereditary cancer who may benefit from targeted treatments 
based on results of the test; all other tests are beyond the scope of this reconsideration.”  
These criteria are overly restrictive as germline testing has significant value beyond 
identifying those who may benefit from current FDA-approved targeted treatments. For 
example, germline testing can inform surgical decisions about lumpectomy and radiation vs. 
mastectomy and surgical vs. medical estrogen suppression. Results of germline testing can 
guide adjuvant chemotherapy decisions for breast cancer as well. 
 

 Restricting testing only to those with current, relapsed, refractory, metastatic, or 
advanced stage III or IV cancer. Prior to implementation of this policy, Local Coverage 
Determinations (LCDs) provided for germline genetic testing of Medicare beneficiaries 
diagnosed with cancer who met established, evidence-based criteria. The LCDs were 
designed to provide reasonable and necessary medical care. The NCD overrides these policies 
and significantly limits testing for germline mutations. This will effectively end coverage for 
individuals with earlier stage cancers whose treatment decisions depend on germline testing. 
Germline testing should not be reserved for only those people who have advanced or 
metastatic disease. The promise of personalized and precision medicine is the ability to 
detect cancer early—or to prevent it altogether.  This NCD fails to provide the standard of 
care to cancer patients by limiting germline testing to those with recurrent, relapsed, 
refractory, metastatic, or advanced stage III or IV disease. An estimated 60% of cancers in the 
Medicare population are diagnosed at stage I or II; approximately 10% of cancers—20% of 
ovarian cancers—are likely hereditary. 
 
While prevention is not Medicare’s mandate, stopping early stage disease from advancing is a 
valuable and viable endpoint.  When a hereditary cancer syndrome is suspected, testing the 
oldest affected relative for a mutation first is clinically appropriate.  If the affected family 
member happens to be a Medicare beneficiary, s/he should not be precluded from testing as 
a result of the coverage criteria outlined in this NCD. While Medicare is prohibited from 
covering preventive services unless explicitly authorized by Congress, a person who has 
“signs, symptoms, complaints, or personal histories of disease” meets the criterion for 
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coverage under Medicare guidelines. Further, these individuals do not qualify for coverage 
for BRCA testing as outlined by the USPSTF Guidelines which exclude patients with 
symptoms or in active treatment.  
 
A 2018 study published in the Annals of Surgical Oncology found that “a substantial number 
of Medicare patients with clinically actionable genetic variants are being missed by current 
testing criteria” and suggested the need for significant expansion and simplification of the 
testing criteria for HBOC.1  Many cancers related to germline mutations are treatable with 
therapies that are not specific to the mutation or disease—but the genetic variant impacts 
treatment response and outcomes.  For instance, BRCA-mutated tumors are particularly 
sensitive to platinum drugs but their use is generally limited to first-line treatment due to 
development of resistance.2 A number of studies have shown that rates of genetic testing for 
hereditary cancer are well below what they should be given current clinical guidelines—
especially among minority populations.3,4,5,6,7,8,9,10 

 

The rationale for restricting germline testing to those with advanced stage disease and an 
FDA-approved or -cleared companion in vitro diagnostic and therapeutic indication, as 
defined in the NCD, may be due to the limited number of existing drug approvals, which 
currently focus on later-stage disease. These are not reflective of the comprehensive value of 
germline testing which can guide clinical management, surgical and radiation decisions, 
therapy choices, and more. NGS-based germline testing has demonstrated utility in earlier 
cancer settings. Testing individuals who meet evidence-based criteria before they recur or 
have advanced stage disease serves the patient population by identifying the best treatment 
options regardless of disease stage. 
 
Extensive research on use of PARP inhibitors and other agents in stage II disease in mutation 
carriers is underway.  The current limitations based on cancer stage will not allow this policy 
to adapt as new indications are approved. Further, genetic testing is needed to determine 
eligibility for participation in treatment clinical trials for people with early stage disease, 
including clinical trials for adjuvant therapy in breast cancer.  
 

 Focus on a technology vs. a test. This NCD focuses on a technology (NGS) rather than a test 
and its purpose. This approach may work for some medical or diagnostic technologies, but 
not NGS given its varied uses.  NGS is a sequencing methodology utilized to capture genomic 
data—not a specific test. Unlike Sanger sequencing which typically provides sequence 
information for a single DNA strand or molecule, NGS enables sequencing of a large number 
of DNA molecules simultaneously. As evidenced by the original application for this NCD, NGS 
tests for use in cancer are often comprised of gene panels whose content is relevant to 
specific or multiple tumor types. 
 
Application of this policy to germline testing is problematic. Individuals who undergo 
germline genetic testing via Sanger sequencing are eligible for Medicare coverage of the test 
under LCDs regardless of cancer stage as long as they meet the stated personal and family 
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history or ethnic criteria. These policies align with national, evidence-based expert 
guidelines. Conversely, people who have a germline test for the exact same purpose via NGS 
technology fail to qualify for coverage unless they meet the NCD criteria, which is 
significantly more restrictive. This inconsistency is illogical. 
 
A clinician ordering a medically necessary germline genetic test cannot be expected to know 
whether the lab is using NGS or another technology to process the sample. This presents a 
barrier to care. Equal access to, and coverage of, germline testing regardless of the technology 
utilized is imperative. NGS is generally more efficient and cost-effective than older 
sequencing methods—and the majority of U.S. labs now use this technology, even for “basic” 
BRCA1/2 testing.     

 
National Guidelines 
Evidence-based guidelines and recommendations from a broad range of professional societies 
support the use of germline genetic testing in certain patients, regardless of cancer stage or an 
FDA-approved or -cleared diagnostic and therapy for the disease.  The National Comprehensive 
Cancer Network provides guidelines that outline who should be offered genetic testing for 
hereditary cancer risk and how individuals should be managed based on test results. The 
American Society of Clinical Oncology states that recognition and management of individuals 
with an inherited susceptibility to cancer are core elements of oncology care. It recommends 
genetic testing when there is personal or family history suggestive of genetic cancer 
susceptibility, the test can be adequately interpreted, and the results will aid in diagnosis or 
medical management of the patient or family member who has hereditary risk for cancer.11  The 
Society of Gynecologic Oncologists recommends genetic testing for all women diagnosed with 
epithelial ovarian, tubal, and peritoneal cancers, even in the absence of a family history.12  
Additionally, SGO guidelines indicate that all women diagnosed with endometrial cancer should 
undergo systematic clinical screening for Lynch syndrome (review of personal and family 
history) and/or molecular screening, when resources are available.13  The American Society of 
Breast Surgeons recommends that genetic testing be made available to all patients with a 
personal history of breast cancer. They also suggest that patients who had genetic testing 
previously—and no pathogenic variant was identified—may benefit from updated testing. 14  The 
American College of Medical Genetics and National Society of Genetic Counselors have guidelines 
on referral and testing for 28 of the most common hereditary cancer susceptibility syndromes.15 
 
Clinical utility of germline testing 
Cancer is recognized as a disease of older adults, with over 50% of new cases being diagnosed after 

age 65. While hereditary cancers often occur at younger ages, older onset cancers also can have a 

familial component.16,17   The most common germline mutations are associated with Lynch syndrome 

and BRCA1/2, affecting approximately 1 in 300 and 1 in 400 Americans respectively. Knowledge of a 

mutation frequently influences surgical decisions, treatment options, and prognosis. This information 

provides physicians with more accurate assessments of cancer risk for other organs, allowing them to 

tailor health care strategies that may reduce the disease-burden and mortality associated with these 

syndromes. 
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Germline mutations are associated with increased risk of a variety of cancers and confer 
significant risk of increased morbidity and additional primary cancers. Following is an overview 
of a few hereditary cancers for which knowledge of a pathogenic mutation conveys clinically 
actionable interventions. 
 
 Breast cancer - There are significant differences in response to treatment based on mutation 

status.  For instance, BRCA1 mutation carriers with hormone-negative breast cancers show 
less sensitivity to taxane chemotherapy.18 Germline BRCA mutations are positive selection 
criteria for use of platinum-based regimen and potentially PARP inhibitors.19 An estimated 
20% of triple-negative breast cancer (TNBC) patients are BRCA mutation carriers and 70% of 
breast cancers that develop in BRCA1 mutation carriers are triple-negative. A germline BRCA 
mutation is the sole biomarker to identify TNBC patients that will respond to carboplatin 
therapy. As such, the BRCA-mutated TNBC subgroup should receive platinum derivatives as 
part of their neoadjuvant (and/or adjuvant) treatment.   
 
A germline mutation also impacts surgical decision-making in breast cancer. Without it, 
women may receive suboptimal care. While someone without a germline mutation may opt 
for lumpectomy and radiation, a women with a high-risk mutation would be advised to 
undergo a double mastectomy. Rates of contralateral breast cancer after either breast-
conserving therapy or unilateral mastectomy are increased in women with BRCA1/2 
mutations when compared to patients with sporadic breast cancer. Bilateral mastectomy 
confers no survival advantage to most women, but those who carry pathogenic mutations in 
genes such as BRCA1/2 are the rare exceptions.20  Additionally, women with breast cancer, 
who test positive for a BRCA mutation, are at significantly increased risk of developing 
ovarian cancer.  Knowledge of this risk enables the patient and her health care team to be 
more vigilant regarding additional primary cancers. 

 
 Colorectal cancer - There is considerable stage-independent variability in colorectal cancer 

outcomes. This inconsistency underscores the need for prognostic and predictive biomarkers 
to guide therapeutic decision-making. Consequently, many colorectal cancer patients benefit 
from microsatellite instability testing before the cancer is advanced or metastatic followed by 
germline testing as appropriate. Current guidelines suggest genetic evaluation for all newly 
diagnosed patients with colorectal cancer (alternatively, those diagnosed prior to age 70 
years), or based on other criteria such as family history or diagnosis of endometrial cancer 
before age 60.21 
 
For those with Lynch syndrome, more extensive colectomy is typically recommended.22, 23  
Risk of uterine and ovarian cancer as well as gastric, urinary tract, and small bowel cancer is 
increased in Lynch syndrome patients. Knowledge of these risks leads to greater patient and 
provider awareness, which may result in earlier diagnosis of additional primary cancers. 
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 Ovarian cancer - More than one in five ovarian carcinomas are associated with germline 
mutations. The Society for Gynecologic Oncologic indicates that 15% are attributable to a 
BRCA mutation. An additional 5-6% have other germline mutations including the Lynch 
syndrome genes (MLH1, MSH2, MSH6, PMS2), and BRIP1, RAD51D, RAD51C, PALB2, BARD1, 
and TP53.24 
 
A study published in 2011 looked at women newly diagnosed with ovarian, fallopian tube, or 
primary peritoneal cancer. Of those tested, 18% carried a mutation in the BRCA genes, and 
6% carried mutations in other genes, such as TP53, RAD51C, RAD50, PALB2, MSH6, CHEK2, 
BRIP1, and BARD1. Over 35% of the women were diagnosed after age 65.  Age at ovarian 
cancer diagnosis was not generally associated with the likelihood of harboring an inherited 
mutation or with the gene in which a mutation was found.25 
 
In a 2016 study of nearly 2000 patients with ovarian cancer, 18% carried pathogenic 
germline mutations in 11 genes associated with increased risk, with the majority (15%) 
having mutations in BRCA1 or BRCA2. Median age range for the mutations ranged from ages 
47 to 65.5 with many of the cancers affecting the over 65 population.26 
 
Studies confirm that BRCA-related cancers often behave and respond to treatment differently 
than sporadic cancers.27  They have a better response to platinum therapy compared to 
patients without BRCA mutations.28 Likewise, BRCA mutation carriers appear to be more 
sensitive to the benefits of intraperitoneal chemotherapy.29,30 

 
 Prostate cancer - Germline testing may have significant diagnostic and therapeutic utility, as 

demonstrated by the identification of pathogenic germline alterations in men with castration-
resistant prostate cancer who respond to PARP inhibition.31  Aggressive therapy in early-
stage BRCA-positive prostate cancers, particularly those with germline BRCA2 mutations, is 
indicated. The combination of early radical local treatment (e.g. radical prostatectomy or 
radiotherapy) with adjuvant systemic therapy is indicated in these patients. A 2018 study 
confirmed that much like BRCA2-related breast and ovarian cancers, men with BRCA2-
associated castration-resistant prostate cancers respond better to carboplatin-based 
chemotherapy than non-BRCA+ prostate cancers.  
 
There is growing evidence of the presence of germline mutations in men with prostate 
cancer, and the clinical utility of these findings. A recent study reported in JAMA Oncology by 
Nicolosi et al, found that 17% of men with prostate cancer had germline genetic mutations. 
BRCA variants accounted for over 30% of the mutations and a number of variants with 
known therapeutic implications (CHEK2, ATM, PALB2, MUTYH, etc.) were identified.32  
Refusing to test men with earlier stage disease who meet family history criteria is a missed 
opportunity to provide the appropriate treatment regimen and to inform increased risk of 
other cancers. 
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 Pancreatic cancer - NCCN and ASCO guidelines recommend germline testing for all 
individuals with pancreatic cancer. A 2018 study of 3030 patients with pancreatic cancer 
showed that 6 germline mutations accounted for 5.5% of the patients (ATM, BRCA2, CHEK2, 
BRCA1, PALB2, and CDKN2A). The mean age at diagnosis was 65.3, with over 60% of the 
mutation carriers diagnosed after age 60.33  Knowledge of an inherited mutation is 
increasingly important for pancreatic cancer patients when making treatment decisions 
because BRCA-associated cancers may respond better to certain treatments, such a PARP 
inhibitors and/or a regimen that includes oxaliplatin, a platinum-containing drug used in 
some pancreatic cancer.34  
 

Contraindications 
As written, the policy will harm patients and cost Medicare more money due to ineffective or 
inappropriate treatments. In addition to guiding optimal surgical and therapeutic decisions, 
germline testing identifies patients for whom there may be contraindications. For instance, 
Lynch syndrome patients with stage II MSI-H tumors do not benefit from 5-FU adjuvant therapy.  
In the case of breast cancer, patients suitable for Accelerated Partial Breast Irradiation (APBI) 
are women over age 60 who are not carriers of a BRCA1/2 mutation.  
 
Closing Comments 
This NCD should strive to provide reasonable and necessary care that aligns with current—and 
emerging—evidence-based guidelines and medicine. Germline tests in appropriate patients have 
demonstrated utility, “meaning that they inform clinical decision-making and facilitate the 
prevention or amelioration of adverse health outcomes.”35  
 
We recognize that the Medicare population may have unique considerations in regard to care.  
Genetic testing as well as cancer screening, surgical, and treatment decisions require 
individualizing the benefits and risks of these interventions. Screening and treatment decisions 
for older adults should consider their general health, life expectancy, cognition, risk of disease 
and preferences.36, 37  Screening may benefit older people by finding cancers at an earlier stage 
when they may be easier to treat.38, 39  Life expectancy estimates combined with personalized 
cancer risk profiles can be used to help determine the benefits and risks of different cancer-
related tests and interventions.  

 

In summary, germline mutations convey higher risk for 2nd or 3rd primary diagnoses. They 
affect men and women, young and old, and affect certain ethnic groups disproportionately.  
Germline testing impacts clinical management, surgical and radiation decisions, system and 
therapy treatment choices (including access to clinical trials and avoiding unnecessary toxic 
chemotherapy), screening frequency, intensity, interventions, and most importantly, improves 
cancer outcomes and survival.   
 
Restriction of patient access to potentially lifesaving tests raises significant concerns. Knowledge 
of a germline mutation can benefit the individual, their family, and society in general.  We urge 
CMS to seriously consider the implications of this NCD and to take the steps necessary to ensure 
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that it does not have negative repercussions for the patient community in regard to access to 
care and the potential benefits of precision medicine.  
 
While not our area of expertise, we would like to mention that the hematologic cancer 
community has essentially been left out of this process due to the “advanced stage III or IV” 
disease stipulation.  Lymphoma and leukemia, for instance, do not manifest solid tumors and are 
staged differently than tumor-based cancers. As such, we urge CMS to reconsider the wording of 
the “criteria to qualify for NGS testing” in order to accommodate access to NGS testing for all 
cancer patients who may benefit. 
 
Based on the information provided herein, we recommend that NCD 90.2 be revised to indicate 
that NGS-based germline genetic tests are exempt from the policy. This National Coverage 
Determination should specifically apply to somatic mutation testing and be renamed: 
 
National Coverage Determination (NCD90.2): Next Generation Sequencing (NGS) for Somatic 
Mutations 
 
On behalf of our organizations and the patient communities we represent, thank you for your 
time and consideration. We welcome the opportunity to discuss our comments and concerns 
with CMS staff. 
 
Sincerely, 
 
AliveAndKickn 
Alstrom Syndrome International  
American Society of Breast Surgeons 
Association of Community Cancer Centers (ACCC)  
Breast Cancer Comfort Site  
CCARE Lynch Syndrome 
Cholangiocarcinoma Foundation 
FORCE: Facing Our Risk of Cancer Empowered 
Foundation for Women’s Cancer 
Genetic Alliance 
HIS Breast Cancer Awareness  
Inflammatory Breast Cancer Research Foundation  
M-CM Network  
My Gene Counsel, LLC  
National Association of Nurse Practitioners in Women's Health (NPWH) 
National Patient Advocate Foundation 
Ovarian Cancer Research Alliance 
Prevent Cancer Foundation  
PXE International  
SHARE  
Sharsheret 
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Society of Gynecologic Oncology 
Stupid Cancer 
Spastic Parapalegia 
Tigerlily Foundation 
Triage Cancer 
Young Survival Coalition 

1 Yang, Shan, et al. “Underdiagnosis of Hereditary Breast and Ovarian Cancer in Medicare Patients: Genetic Testing 
Criteria Miss the Mark.” Annals of Surgical Oncology, vol. 25, no. 10, 2018, pp. 2925–2931., doi:10.1245/s10434-018-
6621-4. (https://www.ncbi.nlm.nih.gov/pubmed/29998407) 
2 Mylavarapu, Sanghamitra et al. “Role of BRCA Mutations in the Modulation of Response to Platinum 
Therapy.” Frontiers in oncology vol. 8 16. 5 Feb. 2018, doi:10.3389/fonc.2018.00016 
(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5807680/) 
3 Childers, Christopher P., et al. “National Estimates of Genetic Testing in Women With a History of Breast or Ovarian 
Cancer.” Journal of Clinical Oncology, vol. 35, no. 34, 2017, pp. 3800–3806., doi:10.1200/jco.2017.73.6314. 
(https://ascopubs.org/doi/pdf/10.1200/JCO.2017.73.6314) 
4 Wright, Jason D., et al. “Underuse of BRCA Testing in Patients with Breast and Ovarian Cancer.” American Journal of 
Obstetrics and Gynecology, vol. 214, no. 6, 2016, pp. 761–763., doi:10.1016/j.ajog.2016.02.011. 
(https://www.ajog.org/article/S0002-9378(16)00295-7/fulltext) 
5 Hamilton, Stanley R. “Status of Testing for High-Level Microsatellite Instability/Deficient Mismatch Repair in 
Colorectal Carcinoma.” JAMA Oncology, vol. 4, no. 2, 2018, doi:10.1001/jamaoncol.2017.3574. 
(https://jamanetwork.com/journals/jamaoncology/article-abstract/2661765) 
6 Katz, Steven J., et al. “Gaps in Receipt of Clinically Indicated Genetic Counseling After Diagnosis of Breast 
Cancer.” Journal of Clinical Oncology, vol. 36, no. 12, 2018, pp. 1218–1224., doi:10.1200/jco.2017.76.2369. 
(https://ascopubs.org/doi/full/10.1200/JCO.2017.76.2369) 
7 Childers, Kimberly K., et al. “National Distribution of Cancer Genetic Testing in the United States.” JAMA Oncology, 
vol. 4, no. 6, 2018, p. 876., doi:10.1001/jamaoncol.2018.0340. 
(https://jamanetwork.com/journals/jamaoncology/article-abstract/2678958) 
8 Suther, Sandra, and Gebre-Egziabher Kiros. “Barriers to the Use of Genetic Testing: A Study of Racial and Ethnic 
Disparities.” Genetics in Medicine, vol. 11, no. 9, 2009, pp. 655–662., doi:10.1097/gim.0b013e3181ab22aa. 
(https://www.nature.com/articles/gim200997) 
9 Moynihan, C., et al. “Barriers to Genetic Testing in Patients with Endometrial Carcinoma Universally Screened for 
Lynch Syndrome.” Gynecologic Oncology, vol. 145, 2017, p. 163., doi:10.1016/j.ygyno.2017.03.373. 
(https://www.gynecologiconcology-online.net/article/S0090-8258(17)30589-9/fulltext) 
10 Paller, Channing J., et al. “Germline Genetic Testing in Advanced Prostate Cancer - Practices and Barriers: Survey 
Results from the Germline Genetics Working Group of the Prostate Cancer Clinical Trials Consortium.” Clinical 
Genitourinary Cancer, 2019, doi:10.1016/j.clgc.2019.04.013. (https://www.clinical-genitourinary-
cancer.com/article/S1558-7673(19)30139-9/fulltext) 
11 “American Society of Clinical Oncology Policy Statement Update: Genetic Testing for Cancer Susceptibility.” Journal 
of Clinical Oncology, vol. 21, no. 12, 2003, pp. 2397–2406., doi:10.1200/jco.2003.03.189. 
(https://ascopubs.org/doi/abs/10.1200/jco.2003.03.189?keytype2=tf_ipsecsha&ijkey=1fdacd1ac980656ba6403fd7b36e8
c9ddd4f5e14) 
12 “SGO Clinical Practice Statement: Genetic Testing for Ovarian Cancer” (https://www.sgo.org/clinical-
practice/guidelines/genetic-testing-for-ovarian-cancer/) 
13 SGO Clinical Practice Statement: Screening for Lynch Syndrome in Endometrial Cancer (https://www.sgo.org/clinical-
practice/guidelines/screening-for-lynch-syndrome-in-endometrial-cancer/) 
14 Consensus Guideline on Genetic Testing for Hereditary. 
(https://www.breastsurgeons.org/docs/statements/Consensus-Guideline-on-Genetic-Testing-for-Hereditary-Breast-
Cancer.pdf) 
15 Hampel, Heather, et al. “A Practice Guideline from the American College of Medical Genetics and Genomics and the 
National Society of Genetic Counselors: Referral Indications for Cancer Predisposition Assessment.” Genetics in 

                                                        

https://www.ncbi.nlm.nih.gov/pubmed/29998407
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5807680/
https://ascopubs.org/doi/pdf/10.1200/JCO.2017.73.6314
https://www.ajog.org/article/S0002-9378(16)00295-7/fulltext
https://jamanetwork.com/journals/jamaoncology/article-abstract/2661765
https://ascopubs.org/doi/full/10.1200/JCO.2017.76.2369
https://jamanetwork.com/journals/jamaoncology/article-abstract/2678958
https://www.nature.com/articles/gim200997
https://www.gynecologiconcology-online.net/article/S0090-8258(17)30589-9/fulltext
https://www.clinical-genitourinary-cancer.com/article/S1558-7673(19)30139-9/fulltext
https://www.clinical-genitourinary-cancer.com/article/S1558-7673(19)30139-9/fulltext
https://ascopubs.org/doi/abs/10.1200/jco.2003.03.189?keytype2=tf_ipsecsha&ijkey=1fdacd1ac980656ba6403fd7b36e8c9ddd4f5e14
https://ascopubs.org/doi/abs/10.1200/jco.2003.03.189?keytype2=tf_ipsecsha&ijkey=1fdacd1ac980656ba6403fd7b36e8c9ddd4f5e14
https://www.sgo.org/clinical-practice/guidelines/genetic-testing-for-ovarian-cancer/
https://www.sgo.org/clinical-practice/guidelines/genetic-testing-for-ovarian-cancer/
https://www.sgo.org/clinical-practice/guidelines/screening-for-lynch-syndrome-in-endometrial-cancer/
https://www.sgo.org/clinical-practice/guidelines/screening-for-lynch-syndrome-in-endometrial-cancer/
https://www.breastsurgeons.org/docs/statements/Consensus-Guideline-on-Genetic-Testing-for-Hereditary-Breast-Cancer.pdf
https://www.breastsurgeons.org/docs/statements/Consensus-Guideline-on-Genetic-Testing-for-Hereditary-Breast-Cancer.pdf


NCD 90.2 Reconsideration | Page 10 

 

                                                                                                                                                                                              
Medicine, vol. 17, no. 1, 2014, pp. 70–87., doi:10.1038/gim.2014.147. (https://www.acmg.net/PDFLibrary/Cancer-
Predisposition-Assessment-Referral-Indications.pdf) 
16 Kharazmi, E., et al. “Familial Risk of Early and Late Onset Cancer: Nationwide Prospective Cohort Study.” Bmj, vol. 
345, no. dec20 12, 2012, doi:10.1136/bmj.e8076. (https://www.bmj.com/content/345/bmj.e8076) 
17 Shimelis, Hermela, et al. "Triple-Negative Breast Cancer Risk Genes Identified by Multigene Hereditary Cancer 
Panel Testing.” JNCI: Journal of the National Cancer Institute, Volume 110, Issue 8, August 2018, Pages 855–
862, https://doi.org/10.1093/jnci/djy106. (https://academic.oup.com/jnci/article/110/8/855/5062996) 
18 Godet, Inês, and Daniele M Gilkes. “BRCA1 and BRCA2 mutations and treatment strategies for breast 
cancer.” Integrative cancer science and therapeutics vol. 4,1 (2017): 10.15761/ICST.1000228. 
doi:10.15761/ICST.1000228 (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5505673/) 
19 Tung, Nadine M., and Judy E. Garber. “BRCA1/2 Testing: Therapeutic Implications for Breast Cancer 
Management.” British Journal of Cancer, vol. 119, no. 2, 2018, pp. 141–152., doi:10.1038/s41416-018-0127-5. 
(https://www.nature.com/articles/s41416-018-0127-5) 
20 Kurian, Allison W., et al. “Gaps in Incorporating Germline Genetic Testing Into Treatment Decision-Making for 
Early-Stage Breast Cancer.” Journal of Clinical Oncology, vol. 35, no. 20, 2017, pp. 2232–2239., 
doi:10.1200/jco.2016.71.6480. (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5501363/) 
21 Win, Aung Ko, et. al. “Lynch Syndrome (Hereditary Nonpolyposis Colorectal Cancer): Clinical Manifestations and 
Diagnosis.” UptoDate, www.uptodate.com/contents/lynch-syndrome-hereditary-nonpolyposis-colorectal-cancer-
clinical-manifestations-and-diagnosis. (https://www.uptodate.com/contents/lynch-syndrome-hereditary-
nonpolyposis-colorectal-cancer-clinical-manifestations-and-diagnosis) 
22 “Lynch Syndrome Factsheet.” The Jackson Laboratory, www.jax.org/education-and-learning/clinical-and-
continuing-education/cancer-resources/lynch-syndrome.  
23 Kawakami, Hisato et al. “Microsatellite instability testing and its role in the management of colorectal 
cancer.” Current treatment options in oncology vol. 16,7 (2015): 30. doi:10.1007/s11864-015-0348-2 
(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4594190/) 
24 SGO Clinical Practice Statement: Next Generation Cancer Gene Panels Versus Gene by Gene Testing 
(https://www.sgo.org/clinical-practice/guidelines/next-generation-cancer-gene-panels-versus-gene-by-gene-
testing/) 
25 Walsh, Tom et al. “Mutations in 12 genes for inherited ovarian, fallopian tube, and peritoneal carcinoma identified 
by massively parallel sequencing.” Proceedings of the National Academy of Sciences of the United States of 
America vol. 108,44 (2011): 18032-7. doi:10.1073/pnas.1115052108 
(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3207658/) 
26 Norquist, Barbara M., et al. “Inherited Mutations in Women With Ovarian Carcinoma.” JAMA Oncology, vol. 2, no. 4, 
2016, p. 482., doi:10.1001/jamaoncol.2015.5495. 
(https://jamanetwork.com/journals/jamaoncology/fullarticle/2479125) 
27 Madariaga, Ainhoa, et al. “Tailoring Ovarian Cancer Treatment: Implications of BRCA1/2 Mutations.” Cancers, vol. 
11, no. 3, 2019, p. 416., doi:10.3390/cancers11030416. (https://www.mdpi.com/2072-6694/11/3/416/pdf) 
28 Alsop, Kathryn, et al. “BRCA Mutation Frequency and Patterns of Treatment Response in BRCA Mutation–Positive 
Women With Ovarian Cancer: A Report From the Australian Ovarian Cancer Study Group.” Journal of Clinical 
Oncology, vol. 30, no. 21, 2012, pp. 2654–2663., doi:10.1200/jco.2011.39.8545. 
(https://www.ncbi.nlm.nih.gov/pubmed/22711857) 
29 Lesnock, J L, et al. “BRCA1 Expression and Improved Survival in Ovarian Cancer Patients Treated with 
Intraperitoneal Cisplatin and Paclitaxel: a Gynecologic Oncology Group Study.” British Journal of Cancer, vol. 108, no. 
6, 2013, pp. 1231–1237., doi:10.1038/bjc.2013.70. (https://www.ncbi.nlm.nih.gov/pubmed/23462720) 
30 Naumann, R. Wendel, et al. “Patients with BRCA Mutations Have Superior Outcomes after Intraperitoneal 
Chemotherapy in Optimally Resected High Grade Ovarian Cancer.” Gynecologic Oncology, vol. 151, no. 3, 2018, pp. 
477–480., doi:10.1016/j.ygyno.2018.10.003. (https://www.ncbi.nlm.nih.gov/pubmed/30309722) 
31 Robinson D, et al. “Integrative clinical genomics of advanced prostate cancer.” Cell. 2015; 161:1215–28. 

(https://www.ncbi.nlm.nih.gov/pubmed/26000489) 
32 Nicolosi, Piper, et al. “Prevalence of Germline Variants in Prostate Cancer and Implications for Current Genetic 
Testing Guidelines.” JAMA Oncology, vol. 5, no. 4, 2019, p. 523., doi:10.1001/jamaoncol.2018.6760. 
(https://jamanetwork.com/journals/jamaoncology/fullarticle/2723582?resultClick=1) 

https://www.acmg.net/PDFLibrary/Cancer-Predisposition-Assessment-Referral-Indications.pdf
https://www.acmg.net/PDFLibrary/Cancer-Predisposition-Assessment-Referral-Indications.pdf
https://www.bmj.com/content/345/bmj.e8076
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5505673/
https://www.nature.com/articles/s41416-018-0127-5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5501363/
https://www.uptodate.com/contents/lynch-syndrome-hereditary-nonpolyposis-colorectal-cancer-clinical-manifestations-and-diagnosis
https://www.uptodate.com/contents/lynch-syndrome-hereditary-nonpolyposis-colorectal-cancer-clinical-manifestations-and-diagnosis
http://www.jax.org/education-and-learning/clinical-and-continuing-education/cancer-resources/lynch-syndrome
http://www.jax.org/education-and-learning/clinical-and-continuing-education/cancer-resources/lynch-syndrome
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4594190/
https://www.sgo.org/clinical-practice/guidelines/next-generation-cancer-gene-panels-versus-gene-by-gene-testing/
https://www.sgo.org/clinical-practice/guidelines/next-generation-cancer-gene-panels-versus-gene-by-gene-testing/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3207658/
https://jamanetwork.com/journals/jamaoncology/fullarticle/2479125
https://www.mdpi.com/2072-6694/11/3/416/pdf
https://www.ncbi.nlm.nih.gov/pubmed/22711857
https://www.ncbi.nlm.nih.gov/pubmed/23462720
https://www.ncbi.nlm.nih.gov/pubmed/30309722
https://www.ncbi.nlm.nih.gov/pubmed/26000489
https://jamanetwork.com/journals/jamaoncology/fullarticle/2723582?resultClick=1


NCD 90.2 Reconsideration | Page 11 

 

                                                                                                                                                                                              
33 Hu, Chunling, et al. “Association Between Inherited Germline Mutations in Cancer Predisposition Genes and Risk 
of Pancreatic Cancer.” Jama, vol. 319, no. 23, 2018, p. 2401., doi:10.1001/jama.2018.6228. 
(https://jamanetwork.com/journals/jama/fullarticle/2685154) 
34 Kowalewski, Adam, et al. “Emerging Strategies in BRCA-Positive Pancreatic Cancer.” Journal of Cancer Research 
and Clinical Oncology, vol. 144, no. 8, 2018, pp. 1503–1507., doi:10.1007/s00432-018-2666-9. 
(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6061050/) 
35 https://ascopubs.org/doi/10.1200/JCO.2009.27.0660 
36 Walter, Louise C., and Kenneth E. Covinsky. “Cancer Screening in Elderly Patients.” Jama, vol. 285, no. 21, 2001, p. 
2750., doi:10.1001/jama.285.21.2750. (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6061050/) 
37 AGS Choosing Wisely Workgroup. “American Geriatrics Society Identifies Another Five Things That Healthcare 
Providers and Patients Should Question.” Journal of the American Geriatrics Society, U.S. National Library of 
Medicine, May 2014, www.ncbi.nlm.nih.gov/pubmed/24575770. 
(https://onlinelibrary.wiley.com/doi/full/10.1111/jgs.12226) 
38 Henderson, Louise M., et al. “Performance of Digital Screening Mammography among Older Women in the United 
States.” Cancer, John Wiley & Sons, Ltd, 23 Dec. 2014, onlinelibrary.wiley.com/doi/full/10.1002/cncr.29214. 
(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4409463/) 
39 Mccarthy, Ellen P., et al. “Mammography Use, Breast Cancer Stage at Diagnosis, and Survival Among Older 
Women.” Journal of the American Geriatrics Society, vol. 48, no. 10, 2000, pp. 1226–1233., doi:10.1111/j.1532-
5415.2000.tb02595.x. (https://www.ncbi.nlm.nih.gov/pubmed/11037009) 

https://jamanetwork.com/journals/jama/fullarticle/2685154
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6061050/
https://ascopubs.org/doi/10.1200/JCO.2009.27.0660
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6061050/
http://www.ncbi.nlm.nih.gov/pubmed/24575770
https://onlinelibrary.wiley.com/doi/full/10.1111/jgs.12226
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4409463/
https://www.ncbi.nlm.nih.gov/pubmed/11037009

