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Executive
Summary

Introduction

The EndoPredict Test

The role of molecular information to guide treatment decisions has become increasingly 

important for patients with breast cancer. Molecular assays that enable clinicians to quantify 

patients’ risk of disease recurrence have been commercially available for over a decade, and 

some have received long-standing recommendations in clinical guidelines.1,2 These assays 

are used to identify patients who may or may not benefit from adjuvant chemotherapy in 

addition to endocrine therapy, and are utilized routinely in clinical practice.

EndoPredict (EPclin), a breast cancer prognostic test, analyzes RNA expression of 8 target 

genes, 3 normalization genes, and 1 control gene, creating a 12-gene molecular score, which 

is then combined with clinical features of the tumor (tumor size and nodal status) to predict 

the 10-year distant recurrence (DR) rate. This information may be used by treating physicians 

to guide therapy decisions by identifying which patients have sufficiently low risk of DR and 

may safely forgo chemotherapy, and which patients are at high risk for DR and may need 

adjuvant chemotherapy in addition to endocrine therapy. 1-7,11

Proliferation Genes    Hormone Receptor Genes

Biology of Tumor Clinical Features of Tumor
12-gene score measures aggressiveness Size and dissemination of tumor impacts DR

8 target genes
BIRC5, UBE2C, DHCR7, RBBP8,
IL6ST, AZGP1, MGP and STC2

3 normalization genes
CALM2, OAZ1 and RPL37A

1 control gene
HBB

Tumor size (pT)
Number of involved lymph nodes (pN)
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EndoPredict improves upon earlier assays by incorporating clinical prognostic factors 

and providing substantially more accurate prognostic information that aligns more 

closely with patient outcomes.3,4 Moreover, EndoPredict provides patients and their 

health care providers with clearer information about the risk of breast cancer recurrence 

through a binary test result (low/high risk) that avoids the potential confusion with 

assays that distribute patients into an intermediate risk category.

The ability of EndoPredict to predict DR has been validated in prospective-retrospective 

studies in three different cohorts from phase III trials involving more than 2,600 

patients.3-7 EndoPredict was incorporated into the most recent American Society of 

Clinical Oncology (ASCO) practice guidelines, as well as the National Comprehensive 

Cancer Network (NCCN) clinical practice guidelines, and based on a review of published 

evidence, EndoPredict is recommended for use to guide decisions on adjuvant systemic 

chemotherapy from both organizations.1,2

EndoPredict is intended for use in patients with estrogen receptor-positive (ER+), 

human epidermal growth factor 2-negative (HER2-), early-stage breast cancer, node-

negative or node-positive (1-3 positive nodes). 

Intended Use Population
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Breast Cancer Clinical Dilemma

Nearly 250,000 cases of 
breast cancer diagnosed 
in the U.S. annually12

~130,000 patients diagnosed with   
early-stage ER+, HER2- disease13 

Adjuvant chemotherapy 
benefits ~30% of patients14

~90,000 patients may receive 
unnecessary and costly chemotherapy
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Warf B, Rajamani S, et al. Analytical validation of a 
12-gene molecular test for the prediction of distant 
recurrence in breast cancer. Future Sci OA. V.3(3); 
2017 Aug.

12-gene molecular assay is reproducible and 
robust.

Study determined that 12-gene molecular assay that 
predicts distant recurrence for early-stage ER+/
HER2- invasive breast cancer had broad linear range 
for input RNA, with similar amplicon efficiencies for 
target and housekeeper genes. The assay test was 
highly reproducible, with comparable inter- and 
intrabatch precision to the reference laboratory.

Kronenwett R, Bohmann K, Prinzler J, et al.
Decentral gene expression analysis: analytical
validation of the EndoPredict genomic multianalyte
breast cancer prognosis test. BMC Cancer 2012
Oct 5; 12:456.

Reproducible performance characteristics with
good precision.

RNA from formalin-fixed paraffin-embedded
(FFPE) breast tumor tissue was tested by reverse
transcription-quantitative real-time PCR (RT-qPCR) 
to measure the expression of 12 genes used in the 
calculation of the EndoPredict score.

Analytical 
Validity

Kronenwett, et al. published an analytical validation study in 2012 assessing 
performance of the EndoPredict assay in a design consistent with Clinical Laboratory 
Standards Institute (CLSI) Guidelines.8 The authors concluded that EndoPredict showed 
reproducible performance characteristics with good precision. An additional analytical 
validation study published by Warf, et al. in 2017 demonstrated similar findings. The 
assay was reported to be highly accurate, with highly correlated molecular and clinical 
scores relative to a previously validated reference laboratory.8,9 The EndoPredict assay 
was shown to have a broad linear range for input DNA, similar amplicon efficiencies 
for all genes, and good inter- and intrabatch precision with reproducible performance 
characteristics.

https://www.future-science.com/doi/full/10.4155/fsoa-2017-0051
https://bmccancer.biomedcentral.com/articles/10.1186/1471-2407-12-456
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Clinical 
Validity

The EndoPredict 12-gene molecular score was developed with a training cohort of 964 

ER+, HER2- breast cancer tumor samples from patients treated with tamoxifen only.5 

EndoPredict scores were subsequently validated in three cohorts distinct from the 

training cohort and representative of the intended use population. These validation 

studies were conducted in a prospective-retrospective design utilizing samples from 

participants randomized to receive endocrine-only therapy in phase III prospective

trials and produced similar results.3-7 Thus, EndoPredict is considered to satisfy the level 

of evidence of 1B according to the framework for assessment of prognostic biomarkers 

proposed by Simon, et al. and applied by ASCO in its evidence-based review and 2016 

practice guideline.1,10

Three key publications present validation studies and analyses performed utilizing 

clinical data and EndoPredict scores derived from 1702 samples from ABCSG-6 and 

ABCSG-8 trial participants who received endocrine therapy (Figure 1).5-7 These studies 

collectively demonstrate the ability of EndoPredict to predict the primary endpoint of 

distant metastases in both early and late time periods, to accurately classify patients 

into a low or high risk group and to identify a large low risk group with excellent 

outcome after 10 years with 5 years of endocrine therapy only.5,7

Figure 1: EndoPredict clinical validation conducted using three large randomized Phase III trials3,5
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A published validation study by Buus, et al. compared the performance of EndoPredict 

and Oncotype DX® Recurrence Score® (RS). This study reviewed the comparative 

effectiveness of biomarkers within the population of the Phase III Arimidex, Tamoxifen, 

Alone or in Combination (ATAC) trial. This study included 928 females from the ATAC 

trial who had ER+, HER2- breast cancer that was chemotherapy-naïve and was treated 

with endocrine therapy. The authors reported the following key findings about EPclin:3

   • Demonstrated good prognostic strength with a 10-year DR rate of 5.8% in the low

risk group (compared to 10.1% for the RS low risk group) and 28.8% in the high risk 

group

   • Established strong prognostic ability for node-negative disease (5.9% DR for EPclin

low vs. 20.0% DR for EPclin high) and even stronger prognostic ability for node-

positive disease (5.0% DR for EPclin low vs. 36.9% DR for EPclin high)

 – Node-positive patients identified as low risk by Oncotype DX RS had an

 observed DR rate of 25%

   • Provided substantially more accurate prognostic information and was found to

have a better ability to predict metastasis compared to RS (Figure 2)

   • Provided greater separation of patients, with a hazard ratio between the

      high/non-low vs. low risk groups being greater for EPclin compared to RS (5.99 for

      EPclin compared to 2.73 for RS)

   • In cases where EPclin and RS disagreed in risk categorization, classification by

EPclin aligned more closely with the observed risks:

 – Of the 13% of patients who were classified as low risk by EPclin and non-low

 risk (intermediate or high risk) by RS, the observed rate of DR was 10.2%, i.e.,

 more closely aligned with low risk

 – Of the 16% of patients who were classified as high risk by EPclin and low risk by

 RS, the observed rate of DR was 26.9%, i.e., EPclin correctly identified these

 patients as high risk.

Figure 2: EndoPredict Outperforms Oncotype DX Recurrence Score (RS)

Note: Recurrence Score is a registered trademark of Genomic Health Inc.

Amount of prognostic information captured by the two assays*
*Data from Buus et al. utilized X2 likelihood ratio (standard for assessing prognostic power of biomarkers)
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A comparative analysis of four breast prognostic tests, EndoPredict, Oncotype DX, 

Prosigna® and Breast Cancer IndexSM, and two prognostic algorithms, Clinical Treatment 

Score (CTS) and IHC4, was published in JAMA Oncology.4 The authors initiated a direct 

and comprehensive comparison of the added prognostic value of multigene expression 

tests in combination with CTS in predicting DR in years 0-10, and years 5-10, following 

diagnosis of breast cancer, using tumor blocks from the translational substudy of the 

ATAC randomized clinical trial. Key findings from the study include:

   • In all patients, EndoPredict was the best overall test in predicting DR in years 0-10 in

      both node-negative and node-positive patients (C-index 0.753; LRx2=69.3)

   • EndoPredict identified the largest group of low-risk patients with 10 years DR below

      10 percent in both node-negative and node-positive disease

   • EndoPredict was a better predictor for overall DR and for late-DR than Oncotype DX

      Recurrence Score
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Sestak I, et al. Comparison of the Performance of 
6 Prognostic Signatures for Estrogen Receptor-
Positive Breast Cancer. JAMA Oncol. 2018 
Feb;4(4):545-553.

Greater prognostic value compared to first 
generation tests.

EndoPredict represents a breakthrough in 
prognostic precision and provides greater 
prognostic value compared to first generation 
tests. EndoPredict identifies more patients as 
low risk, enabling many to safely forgo costly 
chemotherapy.

Buus R, Sestak I, Kronenwett R, et al. Comparison 
of EndoPredict and EPclin with Oncotype DX 
recurrence score for prediction of risk of distant 
recurrence after endocrine therapy. J Natl Cancer 
Inst 2016 Jul 10; 108(11). pii: djw149. doi:10.1093/
jnci/djw149. Print 2016 Nov.

Provides classification more closely aligned with 
patient outcomes compared to Oncotype DX®.

Clinical validation study in 2016 that includes a 
head-to-head comparison of the performance 
of EndoPredict (EPclin score) and Oncotype DX 
Recurrence Score (RS).

Filipits M, Rudas M, Jakesz R, et al. A new 
molecular predictor of distant recurrence in 
ER-positive, HER2-negative breast cancer adds 
independent information to conventional clinical 
risk factors. Clin Cancer Res 2011; 17(18):6012–20.

Stronger prognostic power than conventional risk 
factors.

The EndoPredict gene signature was developed 
in a training cohort of 964 ER-positive and HER2-
negative tumor samples. The EndoPredict score 
is calculated using a mathematical formula that 
combines the activity levels of 12 genes with 
clinical features of the tumor.

Dubsky P, Filipits M, Jakesz R, et al. on behalf 
of Austrian Breast and Colorectal Cancer Study 
Group (ABCSG). EndoPredict improves the 
prognostic classification derived from common 
clinical guidelines in ER-positive, HER2-negative 
early breast cancer. Ann Oncol 2013 Mar; 
24(3):640-7.

More women classified as low risk.

Evaluated 1702 breast cancer patients from 
large, randomized Phase III trials. Using clinical 
guidelines, 6-19% of patients could be classified 
as low risk; however, EPclin classified 63% of all 
patients as low risk.

Dubsky P, Brase JC, Jakesz R, et al. The 
EndoPredict score provides prognostic information 
on late distant metastases in ER+/HER2- breast 
cancer patients. Br J Cancer 2013; 109(12):2959–
64.

EndoPredict demonstrates strong stratification of 
patients into one of two risk categories.

The EPclin low risk group had significantly 
improved clinical outcomes compared to the EPclin 
high risk group in both the early (0-5y) and late (5-
10y) time periods.

http://jnci.oxfordjournals.org/content/108/11/djw149.long
https://jamanetwork.com/journals/jamaoncology/fullarticle/2672388
http://clincancerres.aacrjournals.org/content/17/18/6012.long
https://academic.oup.com/annonc/article/24/3/640/205241/EndoPredict-improves-the-prognostic-classification
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3859949/
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The clinical utility of breast prognostic assays is well-established after many years 

of clinical use. The clinical utility of EndoPredict as described in a peer-reviewed 

publication shows equivalence to current, available products, demonstrating the 

ability of EndoPredict to guide appropriate treatment decisions for ER+, HER2- early 

stage breast cancer patients. Müller, et al. published a retrospective analysis of the 

performance and treatment impact of EndoPredict in a clinical setting.11 In this study, 

the impact of EndoPredict on therapeutic decisions was evaluated for 130 women with 

primary invasive ER+, HER2- breast cancer. EndoPredict was shown to impact treatment 

recommendations and reduce the use of unnecessary and costly chemotherapy in this 

population.

   • A change in pre-test versus post-test therapy for 37.7% of patients with most of the

     changes due to reduction from combination therapy (chemotherapy plus endocrine)

     to endocrine therapy alone.

   • 25.4% of patients moved from combination therapy to endocrine therapy alone, and

      12.3% moved from endocrine therapy alone to combination therapy.

   • Changes in therapy were directionally aligned with the EndoPredict result as low or

      high risk (Figure 3).

Clinical 
Utility

Figure 3: EndoPredict Guides Clinical Treatment11

Pre-test Therapy Decision EPclin Test Result Post-test Therapy Decision

Changes in therapy aligned with test result

Pre-test Therapy Decision

64%
Endocrine & 

Chemotherapy

36%
Endocrine therapy alone

48%
EPclin

Low Risk

52%
EPclin

High Risk

EPclinTest Result

48%
Endocrine & 

Chemotherapy

52%
Endocrine therapy alone

Post-test Therapy Decision
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Müller BM, Keil E, Lehmann A, et al. The 
EndoPredict gene-expression assay in clinical 
practice – performance and impact on clinical 
decisions. PLoS One 2013; 8(6):e68252.

Change of therapy occurred in over 37% of 
patients, with the majority moving away from 
chemotherapy treatment.

Changes in post-test therapy decisions aligned 
with the EndoPredict test result, as more patients 
were identified as low risk and could safely forgo 
chemotherapy treatment.

http://journals.plos.org/plosone/article%3Fid%3D10.1371/journal.pone.0068252
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Test
Report

Provides likelihood of 
DR over 0-10 years

Provides estimated 
absolute chemotherapy 
benefit at 10 years

Provides likelihood
of DR over 5-15 years

EndoPredict combines a tumor’s clinical features
and molecular information to provide 3 clinical answers
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Binary test result places 
patients into two distinct 
categories

EPclin risk of 3.3 equates 
to 10.1% risk of DR
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Medicare & 
GUIDELINES

EndoPredict is one of the few breast cancer gene expression assays that meets the 

evidence bar for use per the current ASCO guideline, and appropriate Medicare patients  

gained coverage for EndoPredict through a favorable local coverage determination 

(LCD), effective January 2018.

Medicare Coverage 
2017 Noridian LCD

“Medicare […] will provide limited coverage 
for the EndoPredict breast cancer gene 
expression test for the management of 
post-menopausal women diagnosed 
with early-stage (TNM stage T1-3, N0-1) 
estrogen-receptor (ER) positive, Her2-
negative breast cancer, who are either 
lymph node-negative or who have 1-3 
positive nodes, and for whom treatment 
with adjuvant endocrine therapy (e.g., 
tamoxifen or aromatase inhibitors) is being 
considered.”

MolDX: EndoPredict® Breast Cancer 
Gene Expression Test (L37311), 
effective date 1/30/2018.

2018 NCCN
Clinical Practice

Guidelines

EndoPredict is recommended for both 
node-negative and node-positive patients, 
and this recommendation is supported by 
Category 2A Evidence and Consensus.

National Comprehensive Cancer 
Network. Clinical Practice Guidelines. 
Breast Cancer (Version 2.2018).

2018 NICE
Guidance

“EndoPredict (EPclin score), Oncotype
DX® Breast Recurrence Score and 
Prosigna® are recommended as options 
for guiding adjuvant chemotherapy 
decisions for people with [ER-positive, 
HER2-negative], and lymph node-negative 
early breast cancer.”

National Institute for Health and Care 
Excellence. Tumour profiling tests 
to guide adjuvant chemotherapy 
decisions in early breast cancer. 
NICE Diagnostics Guidance. 2018 
Dec 19.

2018 ASCO 
Guidelines

“Many women with node-negative 
breast cancer should consider extended 
therapy for up to a total of 10 years of 
adjuvant endocrine treatment based on 
considerations of recurrence risk using 
established prognostic factors [stage, 
grade, and genomic signatures].”

Burstein HJ, et al. Adjuvant 
endocrine therapy for women with 
hormone receptor-positive breast 
cancer: ASCO Clinical Practice 
Guideline Focused Update. J Clin 
Oncol 2018. Nov 19. Epub ahead of 
print.

https://www.nccn.org/store/login/login.aspx?ReturnURL=https%3A%2F%2Fwww.nccn.org%2Fprofessionals%2Fphysician_gls%2Fpdf%2Fbreast.pdf&utm_source=hs_email&utm_medium=email&_hsenc=p2ANqtz-9ex1fduvjP20pr2ERmcjQarbUOz-OHj0RIg1lfj4DU2MhgJMyVkZtaHcvUwKyjnqpADzLq
https://myriad.com/managed-care/endopredict/guidelines/
https://www.ncbi.nlm.nih.gov/pubmed/30452337
https://www.ncbi.nlm.nih.gov/pubmed/30452337
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2016 ASCO 
Guidelines

“[T]he panel found sufficient evidence 
of clinical utility for the biomarker assays 
Oncotype DX, EndoPredict, PAM50, Breast 
Cancer Index, and urokinase plasminogen 
activator and plasminogen activator 
inhibitor type 1 in specific subgroups of 
breast cancer.”

Harris LN, Ismaila N, McShane LM, 
et al. American Society of Clinical 
Oncology. Use of biomarkers to 
guide decisions on adjuvant systemic 
therapy for women with early-stage 
invasive breast cancer: American 
Society of Clinical Oncology Clinical 
Practice Guideline. J Clin Oncol 2016 
Apr 1; 34(10):1134-50.

Blue Cross
Blue Shield
Association

“The evidence is sufficient to determine 
that the technology [EndoPredict] results 
in a meaningful improvement in the net 
health outcome.”

BlueCross BlueShield Association. 
Assays of Genetic Expression in 
Tumor Tissue as a Technique to 
Determine Prognosis in Patients 
With Breast Cancer. Evidence Street, 
Current Review Date: December 
2016.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4933134/
https://s3.amazonaws.com/myriad-web/Managed%2BCare/BCBSA-EvidenceStreetBreastCancerPrognosticAssaysSummary-December2016_2.04.36.pdf
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Summary

The peer-reviewed, published data demonstrate that EndoPredict is well-validated for 

use in women with ER+, HER2- early stage breast cancer, as demonstrated by consistent 

results across studies performed with samples from three validation cohorts (level 

1B evidence) reflective of the intended use population. EndoPredict has been proven 

to accurately predict both early and late DR, and identify a large low risk group with 

excellent outcome after 10 years with 5 years of endocrine therapy only. EndoPredict 

incorporates clinical information into the score (tumor size and nodal status) and 

classifies all patients as low or high risk, eliminating the challenging intermediate group 

identified by other assays.

These features make the EPclin a driver of clinical utility through demonstrated impact 

of the result on critical treatment decisions. EndoPredict is one of the few breast 

cancer gene expression assays that meets the evidence bar for use per the current 

ASCO guideline, the National Comprehensive Cancer Network (NCCN) recommends 

EndoPredict for both node-negative and node-positive patients, and appropriate 

Medicare patients gained coverage for EndoPredict through a favorable local coverage 

determination (LCD). Also, a large head-to-head study and a comparative analysis of 

available breast prognostic tests 

demonstrate that EndoPredict 

is a superior predictor of a 

meaningful clinical endpoint 

for women with early stage 

breast cancer. EndoPredict 

provides many patients and their 

healthcare providers with the 

information needed to avoid the 

side effects and substantial cost 

associated with unnecessary 

chemotherapy treatment.
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