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Gene expression profile testing for breast 
cancer 
Clinical Policy ID: CCP.1045 

Recent review date: 4/2024 

Next review date: 8/2025 

Policy contains: Breast cancer; Gene expression profile/assay/test; Endopredict; MammaPrint®; Oncotype DX®; 
Prosigna; RealTime PCR. 
Keystone First Community HealthChoices has developed clinical policies to assist with making coverage determinations. Keystone First 
Community HealthChoices’ clinical policies are based on guidelines from established industry sources, such as the Centers for Medicare 
& Medicaid Services (CMS), state regulatory agencies, the American Medical Association (AMA), medical specialty professional societies, 
and peer-reviewed professional literature. These clinical policies along with other sources, such as plan benefits and state and federal 
laws and regulatory requirements, including any state- or plan-specific definition of “medically necessary,” and the specific facts of the 
particular situation are considered by Keystone First Community HealthChoices when making coverage determinations. In the event of 
conflict between this clinical policy and plan benefits and/or state or federal laws and/or regulatory requirements, the plan benefits and/or 
state and federal laws and/or regulatory requirements shall control. Keystone First Community HealthChoices’ clinical policies are for 
informational purposes only and not intended as medical advice or to direct treatment. Physicians and other health care providers are 
solely responsible for the treatment decisions for their patients. Keystone First Community HealthChoices’ clinical policies are reflective 
of evidence-based medicine at the time of review. As medical science evolves, Keystone First Community HealthChoices will update its 
clinical policies as necessary. Keystone First Community HealthChoices’ clinical policies are not guarantees of payment. 

Coverage policy  
Gene expression profile testing in early-stage breast cancer is clinically proven and, therefore, may be medically 
necessary to support determination of adjuvant chemotherapy when all of the following criteria are met (Ontario 
Health [Quality], 2020):  

• Breast cancer is non-metastatic, or with one to three involved ipsilateral axillary lymph nodes.  
• Breast tumor is estrogen receptor positive.  
• Breast tumor is human epidermal growth factor receptor 2 receptor negative or breast tumor is human 

epidermal growth factor receptor 2 receptor positive and less than 1 cm in diameter.  
• Adjuvant chemotherapy is not contraindicated due to any other factor (e.g., advanced age or significant 

comorbidities). 
• Member and physician (prior to testing) have discussed the potential results of the test and agreed to use 

the results to guide therapy. 

The following gene expression assays are clinically proven and, therefore, may be medically necessary for 
consideration of adjuvant systemic therapy in members with breast cancer (National Comprehensive Cancer 
Network, 2023): 

• Oncotype DX® (Exact Sciences Corp., Madison Wisconsin). 
• Endopredict® (Myriad Genetics, Inc., Salt Lake City, Utah). 
• Breast Cancer Index® (Biotheranostics, Inc., San Diego, California).  
• MammaPrint® (Agendia Inc. USA, Irvine, California). 
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• Prosigna® (Veracyte, Inc., South San Francisco, California). 

Limitations 

All other uses of gene expression testing for breast cancer are not medically necessary.  

Alternative covered services 

No alternative covered services were identified during the writing of this policy. 

Background 
Breast cancer is the most common cancer among women worldwide and the leading cause of premature 
mortality among women in the United States. In 2022, an estimated 287,850 American women were diagnosed 
with breast cancer and 43,250 women died from the disease (National Cancer Institute, 2022).  

Traditional breast cancer risk classification includes tumor type (ductal or lobular infiltrating carcinoma), 
histological grade (I to III), steroid hormone receptor and human epidermal growth factor receptor 2 status 
(positive or negative), and cancer absence/presence in the lymph nodes and distant organs (American Cancer 
Society, 2021).  

Gene expression profile testing is a microarray analysis of genetic variations between normal and malignant 
cells. Patterns in genes may help predict if early-stage estrogen receptor-positive lymph node negative breast 
cancer are likely to have a higher risk of recurrence (prognosis). The information is intended to identify which 
women will most likely benefit from post-surgical chemotherapy and from avoiding unnecessary administration 
of (and adverse side effects of) chemotherapy (American Cancer Society, 2021; Smith, 2019).  

Commercially available tests include (American Cancer Society, 2021; Smith, 2019): 

• Oncotype DX. This test is for stage I, II, or III,   and detects hormone receptor-positive tumors that have 
not spread to >3 lymph nodes and are human epidermal growth factor receptor-2 negative; or for ductal 
carcinoma in situ breast cancer. The test assigns a recurrence score to patients; those with higher scores 
are most likely to benefit from adding chemotherapy to hormone therapy. Oncotype DX is the most 
commonly used of the tests. Oncotype DX is the only gene expression signature that can predict 
response to chemotherapy.  

• Endopredict. This test is used for tumors that are node-negative or node-positive (1 – 3 nodes) tumors 
that are human epidermal growth factor receptor-2 negative, for pre- and post-menopausal women. It 
predicts high and low risk recurrence (within 10 years) status for breast cancers. 

• MammaPrint. This test can determine high or low risk of recurrence (within 10 years) of distant breast 
cancers after treatment. Indications are for invasive breast cancers <5 cm spread to three or fewer lymph 
nodes, regardless of hormone and human epidermal growth factor receptor-2 status. 

• Prosigna. This test predicts high, low, or intermediate risk of recurrence (within 10 years) in post-
menopausal women with hormone receptor-positive breast cancer. It is used for stage I and II cancers 
that have not spread to lymph nodes, or stage II cancers with three or fewer positive lymph nodes. 

Findings 
The National Comprehensive Care Network published a set of specific guidelines governing use of gene 
expression assays for use in adjuvant chemotherapy for breast cancer. They constitute the basis for the coverage 
section of this policy. Oncotype Dx is the preferred gene panel for prognosis and prediction of chemotherapy 
benefit. Other prognostic gene expression assays can provide prognostic information, but their ability to predict 
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chemotherapy benefit has not been validated. These assays complement the staging workup but are not required 
for staging (National Comprehensive Cancer Network, 2023).  

The American Society of Clinical Oncology endorsed the Cancer Care Ontario guidelines on decision-making in 
adjuvant systemic therapy for early-stage operable breast cancer. The endorsement included nodal status, tumor 
size, estrogen receptor, progesterone receptor, human epidermal growth factor receptor 2 status, tumor grade, 
and lymphovascular invasion as relevant factors. It also recommended using Oncotype DX score and Adjuvant! 
Online® among risk stratification tools (Henry, 2016). The Society updated and refined the endorsement several 
years later (Henry, 2019). 

The American Society of Clinical Oncology criteria governing whether or not adjuvant chemotherapy is indicated 
in these patients includes the following (Harris, 2016): 

• Chemotherapy indicated/potentially beneficial. Patients with positive lymph nodes, estrogen receptor-
negative disease, human epidermal growth factor receptor 2-positive disease, Adjuvant Online mortality 
greater than 10%, grade 3 lymph node-negative tumors (tumor >5 mm), triple-negative (estrogen 
receptor-negative, progesterone receptor-negative, human epidermal growth factor receptor 2-negative) 
tumors, lymphovascular invasion positivity, or estimated distant relapse risk of greater than 15% at 10 
years based on Oncotype DX recurrence risk score. 

• Chemotherapy not indicated/not beneficial. Patients with small node-negative tumors (tumor <5 mm) 
without high-risk features or for patients with human epidermal growth factor receptor 2-negative, strongly 
estrogen receptor-positive, and progesterone receptor-positive cancer with micro-metastatic nodal 
disease, tumor less than 5 mm, or Oncotype DX recurrence risk score with an estimated distant relapse 
risk of less than 15% at 10 years. 

The National Institute for Health and Care Excellence also issued test-specific recommendations for the use of 
tumor profiling tests to guide adjuvant chemotherapy in breast cancer (National Institute for Health and Care 
Excellence, 2018). 

In 2024, clinical practice guidelines published by the European Society for Medical Oncology supported the use 
of gene expression assays and endocrine response assessment in cases of uncertainty about indications for 
adjuvant chemotherapy in hormone receptor-positive, HER2-negative early breast cancer (after consideration of 
all clinical and pathological factors). The guideline states that among postmenopausal women with node-
negative disease or limited node involvement and low-risk assay scores/biology, adjuvant chemotherapy did not 
further reduce recurrence rates compared to endocrine therapy alone. Similarly, among premenopausal women 
with limited node involvement and low-risk scores, adjuvant chemotherapy reduced recurrence rates compared 
to endocrine therapy alone. The guideline recommends that in cases of uncertainty about chemotherapy 
indications after other factors are considered, gene expression assays and endocrine response assessment in 
the preoperative setting can be used to help guide adjuvant chemotherapy decisions (Loibl, 2024). No policy 
changes warranted. 

A literature review of 50 studies backed the American Society of Clinical Oncology guideline on specific 
biomarkers guideline adjuvant treatment in breast cancer. The review identified relevant biomarkers including 
ones indicated for use (Harris, 2016). 

A systematic review of 71 studies (n = 561,188) of women with hormone-sensitive breast cancer included 27,748 
who were age 40 or younger. The younger cohort had a higher proportion of intermediate- to high-risk tumors 
when classified by EndoPredict (P = .04), MammaPrint (P < .01), and Oncotype DX (P < .01). In young women 
with low genomic risk, 6-year distant recurrence-free survival was 94%, while five-year overall survival was nearly 
100%. Still, young low-risk patients were more likely to receive chemotherapy versus those older than 40, 
indicating genomic tests are helpful tools in reducing chemotherapy (Villareal-Garza, 2020). 
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A qualitative review of 11 publications on the experience of using gene expression profile testing to make 
decisions in breast cancer treatment found that (Smith, 2019):  

• Patients and oncologists relied heavily on profile testing to make decisions.  
• Oncologists were concerned about over-reliance on profile testing to make treatment decisions. 
• Some patients might overlook testing’s limitations. 
• Need to explain the complexity of testing added time to oncologists’ visits with patients.  

A systematic literature review of 68 studies showed gene expression profiling test results caused changes in 
treatment decisions in 20% to 50% of cases, including both recommending and withholding chemotherapy. Tests 
can effectively prognosticate risk of distant recurrence for the estrogen receptor/progesterone receptor-positive, 
human epidermal growth factor receptor 2-negative, lymph node-negative breast cancer population, but to a 
lesser extent to lymph node-positive patients. Limited evidence is available to assess predictive ability (Ontario 
Health [Quality], 2020). 

A systematic review of 153 European studies of women with breast cancer, only one of which was a randomized 
controlled trial, found tumor profiling tests resulted in up to a 64% decrease in patients with chemotherapy 
recommendations (Harnan, 2019). 

A literature review of 147 articles showed that results from Oncotype DX had a superior record of avoiding 
unnecessary chemotherapy in women with early-stage breast cancer than did MammaPrint (Blok, 2018). 

A systematic review of 37 studies (29 of which addressed breast cancer) evaluated efficacy of genomic 
classifiers. Authors note that several models are effective, but issues of data quality remain (Trifiletti, 2017). 

A systematic review of 41 studies assessed efficacy of two gene expression profiling and two expanded 
immunohistochemistry tests in guiding use of adjuvant chemotherapy in patients with early breast cancer.  

Oncotype DX demonstrated impact on decision-making, with some support for predicting chemotherapy 
benefit. The other tests (including MammaPrint) had lower levels of evidence (Scope, 2017). 

A systematic review/meta-analysis of four studies (n = 1,802) analyzed the ability of gene panels to identify 
pathogenic variants, and variants of unknown significance, which cannot be used in decision-making, through 
simultaneous testing of multiple susceptibility genes, in patients at high risk of breast cancer. Probability per 
patient of pathogenic variants and variants of unknown significance were 8% and 23%, respectively (P = 
.0052) (van Marcke, 2018). 

A systematic review/meta-analysis of 15 studies (n = 2,229) of women with early-stage breast cancer showed 
Oncotype DX results changed treatment in 29.5% of patients and reduced chemotherapy by 12% 
(Augustovski, 2015). 

A systematic review of four studies (n = 3,128) of early-stage breast cancer (node-positive) cases revealed that 
26% to 51% of cases had changes in planned treatment, two-thirds of which were elimination of 
chemotherapy) due to recurrence score results from the Oncotype DX test. Patients at low risk for distant 
recurrence, and thus not likely to benefit from chemotherapy, were helped (Brufsky, 2014). 

A systematic review/meta-analysis of 23 studies of women with early stage breast cancer determined 
Oncotype DX changed the clinical-pathological adjuvant chemotherapy recommendation in 33.4% of patients. 
In addition, patients with low relative risk scores were significantly more likely to follow results of Oncotype DX 
tests, suggesting a tendency toward less aggressive treatment despite a high risk score (Carlson, 2013). 

A systematic review of 30 studies concluded that Oncotype DX was most effective in predicting chemotherapy 
benefit in women with early breast cancer. MammaPrint had a good predictive value, but this finding was 
based on studies with small sample sizes (Ward, 2013). 
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A systematic review of 29 articles reported routine use of Oncotype DX and MammaPrint resulted in optimal 
allocation of adjuvant chemotherapy and reduced chemotherapy utilization (Rouzier, 2013). 

A systematic review of 27 studies criticized the assessment of gene expression profiling test results. Authors 
point out that 15 of these studies received industry funding. In addition, 18 studies did not incorporate clinical 
characteristics such as tumor size and grade commonly used to make chemotherapy decisions, thus biasing 
results and not reflecting clinical practice (Wang, 2018). 

A randomized, phase 3 study of 6,693 women with early-stage breast cancer found that, among 1,550 who 
were assessed as being at high clinical risk but low genomic risk after gene expression testing, the five-year 
rate of survival without distant metastasis was 94.7%, among those who did not receive chemotherapy, 1.5% 
higher among those who did. Authors calculate that 46% of women with breast cancer at high clinical risk do 
not require chemotherapy (Cardoso, 2016).  

In 2022, we updated the references and added two systematic reviews examining the role of Oncotype DX in 
predicting response to neoadjuvant treatment in patients with estrogen receptor-positive, human epidermal 
growth factor receptor 2-negative breast cancer (Boland, 2021; Davey, 2021). Both findings require further study 
to determine the impact of adding the Oncotype recurrence score on patient outcomes.  

Results of a systematic review of seven studies (n = 1,744) found the pathological complete response rate was 
significantly higher in the group with a high recurrence score than in the group with a low-intermediate score 
(10.9% versus 1.1%, relative risk 4.47, 95% confidence interval 2.76 to 7.21, P < .001), along with a significant 
risk difference between the two groups (P = .001) (Boland, 2021). The clinical significance of these results 
requires further study as patients with estrogen receptor-positive, human epidermal growth factor receptor 2-
negative breast cancer tend to respond poorly to neoadjuvant chemotherapy. In the second systematic review 
of eight studies (n = 691 patients), those with low (< 25) to intermediate Oncotype DX recurrence scores (< 30) 
on core biopsy were four times more likely to achieve a partial response to neoadjuvant endocrine therapy than 
those with high-risk recurrence score (P < .001 each at a recurrence score level) (Davey, 2021).  

In 2023, we updated the references and added four systematic reviews and meta-analyses that attempt to 
address key knowledge gaps regarding the role of gene expression profiling (primarily Oncotype DX) in older 
adults, in locoregional disease, and in males with early stage, estrogen receptor positive, human epidermal 
growth factor receptor-2 negative breast cancer. While promising, the results require validation in prospective, 
randomized studies. No policy changes are warranted.  

For gene expression profiling in older patients with early hormone receptor-positive, human epidermal growth 
factor receptor 2-negative breast cancer, two systematic reviews found that while its prognostic role is well 
established, its impact on chemotherapy-related survival is uncertain. The age cutoffs varied among included 
studies, but the majority of participants were age 65 or older, and Oncotype DX was the most studied panel. 
Gene expression profiling was offered less frequently to older versus younger patients. Additional validation in 
older patients with high-risk tumors is needed (Battisti, 2022, five observational studies, n = 445,323; Lemij, 
2023; n = 15 observational studies).  

A systematic review and network meta-analysis of 16 studies (n = 21,037, including 590 with locoregional 
recurrence) found a direct correlation between the Oncotype DX recurrence score and locoregional recurrence 
in estrogen receptor-positive breast cancer when applying traditional and TAILORx cut-offs (both P < .050). The 
mean follow-up was 66.4 months (range 27.0 to 120.0 months) (Davey, 2022a).  

Results of a systematic review and meta-analysis of six observational studies (n = 176,338, including 1,826 
males) suggest Oncotype DX recurrence scores were similar for female and male participants (recurrence scores 
< 18, odd ratio 1.04, 95% confidence interval .94 to 1.16, scores 18 to 30 (1.12, 1.00-1.26) and scores > 30 (.69, 
.45 to 1.07) (Davey, 2022b).  
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In 2024, we added  guidelines from European Society for Medical Oncology, however no policy changes were 
warranted. 
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