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Abstract

Purpose—To examine (1) the trend and associated factors of Oncotype DX (ODX) use among 

hormone receptor-positive (HR+) breast cancer (BC) patients in 2004–2015; (2) the trend of 

reported chemotherapy by Recurrence Score (RS); and (3) the survival differences associated with 

ODX use.

Methods—ODX data from Genomic Health Inc. were linked with 17 SEER registries data. HR 

+ BC cases with lymph node negative (N0) or 1–3 positive LNs (N1) from 2004–2015 were 

analyzed. The Cochrane-Armitage trend test, logistic regression, Kaplan–Meier survival curve, 

and stratified Cox model were performed. Survival analysis was restricted to HR+/HER2− patients 

from 2010 to 2014, matched on propensity score.

Results—ODX use increased substantially from 2004 to 2015 (N0: 2.0% to 42.7%; N1: 0.3% 

to 27.9%). Non-Hispanic black and Medicaid insured patients had lower odds of receiving 

ODX. N0 patients with moderately differentiated or 2.1–5.0 cm tumor and N1 patients with 

well-differentiated or < 2.0 cm tumor had higher odds of using ODX. The reported chemotherapy 

use decreased significantly with low and intermediate RS, and increased for high RS among N0 

patients. ODX use was associated with better breast cancer-specific survival [hazard ratio (95% 
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CI) N0 1.96 (1.60–2.41), N1 1.90 (1.42–2.54)] and overall survival [N0 2.06 (1.83–2.31), N1 1.72 

(1.42–2.09)], especially in the first 36 months.

Conclusion—ODX use has increased significantly since 2004, nonetheless disparities remain, 

especially for racial/ethnic minorities and Medicaid insured patients. Administering chemotherapy 

based on ODX results has been improved among N0 patients. Patients receiving ODX had better 

survival than those not.
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Introduction

Over the past few decades, precision medicine has made substantial progress in breast 

cancer treatment. Estrogen receptor (ER), progesterone receptor (PR), and human epidermal 

growth factor receptor 2 (HER2) have been used to classify breast cancer into subtypes 

which can benefit from different treatment. The most common subtype is hormone receptor 

positive (HR+), i.e., ER+ and/or PR+, and HER2−, which has the best prognosis and used to 

be treated uniformly with adjuvant endocrine and chemotherapy. It then has been found that 

not every patient with this subtype has the same recurrence risk or receives the equal benefit 

from chemotherapy. Compared to the traditional clinicopathologic factors such as grade or 

tumor size, certain gene expression profiling tools provide higher precision in differentiating 

patients within this subgroup.

The Oncotype DX Recurrence Score assay® (ODX) is a 21-gene expression assay which 

was originally developed to quantify the risk of distant recurrence among ER+ and 

HER2− breast cancer patients with negative axillary lymph node (N0) [1, 2]. It then 

has been validated to identify N0 patients who can benefit from chemotherapy [3]. Since 

2008, National Comprehensive Cancer Network (NCCN) guidelines recommend ODX for 

ER+ /PR+ and HER2− N0 patients [4]. Chemotherapy was required only if ODX indicates a 

high Recurrence Score (RS). Subsequently, similar predictive effect of ODX has been found 

among patients with 1–3 positive ipsilateral axillary lymph nodes (N1) [5, 6] and NCCN 

guidelines were revised to extend ODX to N1 patients beginning in 2015.

With the increasing recommendation of ODX in clinical practice, several studies examined 

the use of ODX among breast cancer patients using hospital-based datasets in a relatively 

short time period [7–10]. It is important to understand how the trend of ODX utilization 

changes and how ODX utilization influences the use of chemotherapy over time, using data 

from population-based cancer registries. More importantly, despite the widespread use of 

ODX, no population-based study investigated whether the utilization of ODX influences the 

survival of HR+ and HER2− breast cancer patients. This study aimed to (1) examine the 

trend of ODX utilization for HR+ and N0 or N1 breast cancer cases between 2004 and 2015, 

as well as the factors associated with ODX use; (2) investigate the trend of having reported 

chemotherapy in patients with low, intermediate, high RS, and those not receiving ODX; 

and (3) compare breast cancer-specific survival (BCSS) and overall survival (OS) between 

patients who had test done and those who did not.
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Methods

Data source and study population

The Surveillance, Epidemiology, and End Results (SEER) Program of the National 

Cancer Institute (NCI) is a population-based cancer surveillance program, collecting cancer 

incidence, and survival data [11]. Genomic Health Inc. (Redwood City, CA) is the sole ODX 

testing provider in the US. Data on ODX testing and results from Genomic Health Inc. were 

linked with 2004–2015 breast cancer incidence data from 17 SEER registries. The patients 

were followed up through the end of 2015. Details of the data linkage have been described 

elsewhere [12].

For objective 1, the following eligibility criteria were applied: (1) female patients diagnosed 

with American Joint Committee on Cancer (AJCC) stage I-III breast cancer between 2004 

and 2015; (2) with ER+ /PR+; (3) received mastectomy or lumpectomy; (4) N0 with > 0.5 

cm tumor or N1 with any known tumor size; and (5) cases that are not with tubular or 

mucinous histology (histology ICD-O-3: 8211, 8480, 8481) and not identified from death 

certificate or autopsy. For objective 2, proportion of chemotherapy was examined among 

patients having low RS, intermediate RS, high RS, and not receiving ODX over the time: N0 

patients in 2004–2015 or N1 patients in 2007–2015 (very small case count of N1 patients 

having intermediate or high RS in 2004–2006). For objective 3, additional eligibility criteria 

applied on the analytic dataset for objective 1: (1) HR+ and HER2− patients diagnosed 

between 2010 and 2014 (data on HER2 status were available only for cases diagnosed in 

2010 and after); (2) breast cancer as the only tumor; (3) patients having RS available or not 

receiving ODX (patients who received ODX but RS not available were excluded because 

they cannot receive enough survival benefit from the test receipt); (4) cases with tumor size 

> 5.0 cm or unknown grade excluded due to small case count. Detailed information and 

rationales of patient selection were described in Supplementary Fig. 1.

Variables

Patients who received ODX included those who had ODX ordered but did not receive test 

results. Patients receiving ODX within 12 months after cancer diagnosis were considered 

as receiving the test. RS was categorized based on its original cutoff points (low: < 18, 

intermediate: 18–30, and high: ≥ 31) and TAILORx cutoff points (low: < 11, intermediate: 

11–25, and high: ≥ 26). Survival outcomes included BCSS and OS (in months). For BCSS, 

patients who died from causes other than breast cancer or alive at the end of follow-up were 

censored; patients who died from unknown reason were coded as missing (excluded from 

the analysis of BCSS). All analyses were stratified by lymph node status: N0 and N1.

Other variables included age at diagnosis (< 50, 50–59, 60–69, 70–79, ≥ 80), race/

ethnicity (non-Hispanic white (NHW), non-Hispanic black (NHB), non-Hispanic American 

Indian/Alaska Native (NHAI/AN), non-Hispanic Asian or Pacific Islander (NHAPI), 

Hispanics, non-Hispanic unknown race), marital status (married, single, other, unknown), 

insurance type (insured, Medicaid, insured but insurance type not specified, uninsured, 

unknown), tumor grade (well differentiated, moderately differentiated, poorly differentiated/

undifferentiated, unknown), tumor size (0.5–2.0 cm for N0 or ≤ 2.0 cm for N1, 2.1–5.0 
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cm, > 5.0 cm), surgery and reported radiation (mastectomy with no/unknown radiation, 

mastectomy plus radiation, lumpectomy with no/unknown radiation, lumpectomy plus 

radiation), reported chemotherapy (yes, no/unknown), and SEER state/area. Insurance type 

was available since 2007 thus included in the analyses of data from 2007 and after [13]. 

Surgery type and reported radiation were combined into a new variable because of the 

interaction between these two variables on ODX use. As 4 California cancer registries 

and 3 Georgia cancer registries were combined into state California and state Georgia, 

respectively, variable SEER state/area included 10 states (California, Connecticut, Georgia, 

Hawaii, Iowa, Kentucky, Louisiana, New Jersey, New Mexico, and Utah) and 2 metropolitan 

areas (Detroit and Seattle).

Statistical analysis

Chi-square test was applied to compare the distribution of covariates between patients who 

received ODX and those who did not. Cochrane-Armitage trend test was conducted for trend 

analysis [14]. Because large sample size could easily result in highly significant estimates 

and this study had a very large sample size when all years data were combined together, to 

identify factors significantly associated with the test order, multivariable logistic regression 

was conducted in the data from each year separately.

To examine the survival benefit from ODX use in the overall patient population and in 

the subpopulations defined by tumor characteristics, patients were first stratified by tumor 

characteristics and diagnosis year. Within each stratum, propensity score was calculated 

using logistic regressions with logit function [15] based on age at diagnosis, race/ethnicity, 

marital status, insurance, surgery, and reported radiation. Among cases with propensity score 

0.1–0.9 within each stratum, those having RS were 1:1 matched with those not receiving 

ODX based on propensity score [15]. Then the matched patients from each stratum were 

combined together. Details of propensity score matching were described in Supplementary 

Fig. 1c. Kaplan–Meier survival curves and stratified Cox proportional hazards models 

were performed in the combined groups. Because the proportional hazard assumption was 

violated for some models for N0 patients, heaviside function of Cox model was conducted 

[16]. Therefore, in addition to one hazard ratio (HR) for the entire follow-up time, two 

additional HRs were reported for each Cox model: one for follow-up time 0–36 months and 

one for 37–72 months.

Results

Patient characteristics and trend of Oncotype DX use

Of 288,684 N0 and 101,712 N1 eligible cases diagnosed between 2004 and 2015, 31.5% and 

14.8% received ODX, respectively (Table 1). The majority of patients were NHW, married, 

insured, or having moderately differentiated tumor. Among N0 patients, those at younger 

age, married, having moderately differentiated tumors were more likely to receive ODX (P 
< 0.0001). Among N1 patients, those aged 60–69, married, having well-differentiated or ≤ 

2.0 cm tumors had higher proportion of test order (P < 0.0001). From 2004 to 2015, the 

proportion of ODX use increased steadily from 2.0% to 42.7% among N0 patients and from 

0.3 to 27.9% among N1 patients (P-for-trend < 0.0001 for each) (Fig. 1). The proportion 
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also increased gradually among patient subpopulations defined by sociodemographic or 

tumor characteristics (Supplementary Tables 1 and 2).

Factors associated with Oncotype DX use

Table 2 shows the adjusted odds ratio (aOR) of ODX use in 2015 for sociodemographic 

and clinical factors. Regardless of lymph node status, patients aged 80 years or older, 

NHB, with other or unknown marital status, having Medicaid insurance, or having poorly 

differentiated/undifferentiated or sized > 5.0 cm tumors were less likely to use ODX than 

their counterparts. Compared to patients aged 60–69 years, patients younger than 50 had 

32% higher odds of test order if with N0 tumor, but 27% lower odds of test order if with 

N1 tumor. N0 patients with moderately differentiated or 2.1–5.0 cm tumors had 31% or 

15% higher odds of test order than their counterparts with well-differentiated or 0.6–2.0 

cm tumors. In contrast, among N1 patients, well-differentiated or ≤ 2.0 cm tumors were 

associated with higher odds of test order. Compared to patients receiving mastectomy with 

no/unknown radiation therapy, patients receiving lumpectomy plus radiation had higher odds 

of test use regardless of lymph node status. New Jersey had the highest odds and Utah had 

the lowest odds of test order among 12 states/areas for both N0 and N1 patients.

Association of the sociodemographic and clinical factors with test order was also examined 

for each year from 2004 to 2014. The results were not shown, because similar associations 

were observed over time. It is worth noting that racial/ethnic disparities in ODX order were 

narrowed over time, especially among N0 patients (Supplementary Fig. 2). Compared to N0 

NHW patients, the aOR (95% confidence interval [CI]) increased from 0.50 (0.29–0.83) in 

2004 to 0.90 (0.82–0.99) in 2015 for NHB, from 0.48 (0.30–0.77) to 1.05 (0.96–1.16) for 

NHAPI, and from 0.40 (0.24–0.65) to 0.97 (0.89–1.06) for Hispanics. Patterns were similar 

for N1 patients, and aOR remained significant for NHB (aOR 0.71, 95% CI 0.60–0.85) and 

Hispanic patients (aOR 0.73, 95% CI 0.62–0.86) in 2015.

Trend of reported chemotherapy by recurrence score

Using original RS categorization, from 2004 to 2015, the proportion of chemotherapy use 

decreased from 13.3 to 2.0% in N0 patients with low RS, from 37.8 to 29.3% in intermediate 

RS patients, and increased from 66.7 to 76.1% in high RS patients (P-for-trend < 0.0001 

for each), while the proportion remained stable in N0 patients not using ODX (25.7% to 

25.4%, P-for-trend = 0.2) (Fig. 2a). As the proportion among N1 patients not receiving ODX 

increased over time (65.8% to 72.3%, P-for-trend < 0.0001), it decreased for N1 patients 

with low RS (28.9% to 16.2%, P-for-trend < 0.0001) and no significant change was observed 

for intermediate RS and high RS patients (Fig. 2b). The patterns remained similar when 

using TAILORx categorization for N0 patients (Fig. 2c): decreasing from 5.8% to 1.6% for 

RS < 11, from 23.6 to 10.2% for RS 11–25, and increasing from 61.8% to 66.9% for RS ≥ 

26 (P-for-trend < 0.0001 for each). Among N1 patients, the decrease in chemotherapy use 

was significant for both TAILORx low and intermediate categories (P-for-trend < 0.0001 for 

each) but the increase in high-risk patients were not significant (Fig. 2d).
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Survival difference associated with Oncotype DX use

After matching by propensity score, 50,468 N0 and 13,554 N1 HR+ and HER2− patients 

diagnosed in 2010–2014 were selected for survival analysis. The median follow-up time 

was 38 (range 0–71) months for N0 and 35 (range 0–71) months for N1 patients. The 

frequency of tumor size and grade was exactly same in two matched groups; and other 

patient characteristics were also evenly distributed by ODX use status. Overall, regardless 

of lymph node status, patients who did not receive ODX had worse BCSS (N0: HR 1.92, 

95% CI 1.56–2.35; N1: HR 1.86, 95% CI 1.39–2.49) and OS (N0: HR 2.03, 95% CI 1.81–

2.28; N1: HR 1.71, 95% CI 1.41–2.08) than those who had test, and the survival difference 

was more prominent in the first 36 months of follow-up (Table 3). The Kaplan–Meier 

survival curves showed significant difference (Log Rank P < 0.0001 for each, Fig. 3). After 

stratified by tumor size and grade, the survival difference was significant in most strata 

(Supplementary Fig. 3).

Discussion

Using population-based SEER cancer registry data linked with test results from the sole 

ODX provider, we found that the proportion of ODX use increased steadily over time in the 

past decade. Aged 80 years or older, NHB, unmarried, or Medicaid insured patients were 

less likely to receive ODX. Moderately differentiated or 2.1–5.0 cm tumors in N0 patients 

and well-differentiated or ≤ 2.0 cm tumors in N1 patients were associated with higher 

test order. The proportion of reported chemotherapy decreased for N0 patients with low to 

intermediate RS, but increased with high RS. Patients who used ODX had better BCSS and 

OS than those not using the test.

To our knowledge, this study is the largest and the most contemporary population-based 

study to examine the trend of ODX utilization among N0 and N1 patients separately using 

data from 17 SEER cancer registries. ODX is one of the first commercially available 

genomic tests for breast cancer in the U.S. The clinical guidelines regarding ODX use 

has evolved. American Society of Clinical Oncology (ASCO) initially published guidelines 

recommending the use of ODX to N0 breast cancer patients with ER+ in 2007 [17], and 

updated to ER+ /PR+ and HER2− N0 patients in 2016 [18]. NCCN guidelines adopted ODX 

since 2008, recommending it to patients who received surgery for tumors with ER+ /PR+, 

HER2−, N0, tumor size > 1 cm or 0.6–1.0 cm but moderately or poorly differentiated or 

with unfavorable features, histology of ductal, lobular, mixed, or metaplastic [4]. In 2015, 

NCCN guidelines expanded the ODX use to N0 tumors sized 0.6–1.0 cm with any grade 

and N1 tumors [4]. In our study, among the patients who are eligible to receive ODX based 

on the most recent NCCN guidelines (except HER2 status due to the data unavailable), we 

found that the proportion of ODX use increased substantially for both N0 and N1 patients. 

The proportions we reported were similar to the findings from a national random sample 

of breast cancer patients selected from SEER registries (NCI SEER Patterns of Care data) 

(2.7% in 2004 and 8.0% in 2005 of N0 patients) [19], and another study using data from 

National Cancer Data Base (NCDB) (15.0% in 2010 to 24.5% in 2013 among N1 patients) 

[10], but different from other studies due to various study populations. The first study using 

data from 17 medical centers, predominantly academic cancer centers, reported that 20.4% 
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of stage I–III ER+ /PR+ breast cancer patients received ODX from 2006 to 2008 [7]. In 

addition to not separating N0 vs. N1 patients, another reason contributing to the findings 

different from our study is that this study did not restrict to patients who were eligible for 

ODX. The N0 tumors with small size (≤ 0.5 cm) and the tumors with more than 3 positive 

lymph nodes are not recommended for ODX and the inclusion of them could decrease the 

proportion of overall utilization. Another study reported lower ODX use among Medicare 

beneficiaries [8], which is consistent with the evidence that older patients were less likely 

to use ODX, particularly among N0 patients [9, 19, 20]. Additional studies using data from 

NCDB [21–23] or single state cancer registry [9, 24] showed different results depends on the 

selection of study participants.

Racial/ethnic disparity in access to health care always remains a public health concern, 

especially when a novel medical technique is available. Except a few studies with smaller 

sample size [19, 25] or including only Medicare patients [8], most of previous research 

reported significant racial/ethnic disparities in ODX use [7, 9, 10, 20, 22–24]. Our study, 

for the first time, found the changing pattern of racial/ethnic difference in ODX utilization 

from 2004 to 2015, where the disparities were more prominent in the first few years 

and have been narrowed over time, in particular among N0 patients. Policy intervention 

such as Medicare coverage could be a possible explanation of the increasing access to 

ODX for minorities. As several major private insurance companies started to cover ODX 

testing between 2005 and 2008, Centers for Medicare and Medicaid Services (CMS) 

granted Medicare coverage to N0 patients since 2006 and to N1 patients since 2012 [26]. 

Genomic Health Inc. also offers financial assistance to low-income patients [27]. Patients 

with Medicaid coverage had lower ODX use and minorities are more likely to be covered by 

Medicaid, racial/ethnic disparities could be mitigated with the inclusion of ODX testing in 

Medicaid coverage policy.

Our study found that N0 patients with moderately differentiated or medium sized tumor or 

N1 patients with well-differentiated or small-sized tumor had higher proportion of ODX 

order, which is consistent with previous findings [8, 25]. As ODX is an assay aiming 

chemotherapy decision making, for tumors with a high clinicopathologic risk, such as N1 

tumors with large tumor size or high grade, or tumors with low clinicopathologic risk, 

such as N0 tumors with small tumor size or low-grade, physicians could think they have 

enough information for chemotherapy decision thus ODX is not necessary. In addition to 

clinicopathologic factors, we also found geographic variation in ODX order, which warrants 

further investigation.

Our analysis on chemotherapy was exploratory, because SEER data tended to underreport 

chemotherapy utilization [28]. However, assuming the extent of underreport was consistent 

across each RS group, we observed improved adherence to ODX results in chemotherapy 

utilization over the study period. A meta-analysis of 3,104 N0 patients pooled from 14 

studies reported that 5.8%, 37.4%, and 83.4% of patients with low, intermediate, and 

high RS received chemotherapy, respectively [29], which was slightly higher than our 

findings. The proportion of chemotherapy recommendation increasing with RS has also 

been demonstrated among N1 patients diagnosed in 2010–2013 [10]. With the expanding 

use of ODX, administering chemotherapy based on RS, as well as the high proportion of 
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low RS [21], it is not surprising that several studies demonstrated a remarkable decline 

in chemotherapy receipt among all ER+ breast cancer patients over our study period 

[7, 10, 21]. Research has also shown oncologists incline to revoke their chemotherapy 

recommendation for N1 tumors after receiving ODX results, especially when patients have 

concern about chemotherapy toxicity [30]. We would expect a continuing decline in the 

utilization of chemotherapy among HR+ patients in the next few years, especially among 

N1 patients with low RS, because ODX has been officially recommended to N1 patients in 

2015.

Our study, to our knowledge, is the first to examine the survival difference associated with 

ODX use. We found that with the adjustment of sociodemographic and clinical factors, 

ODX use was associated with better BCSS and OS, although the survival benefit was not 

consistent across the groups defined by clinicopathologic factors. As a biomarker used 

for precision medicine, ODX test results could guide physicians to provide better and 

more appropriate treatment. In particular, ODX results can avoid toxicity from unnecessary 

chemotherapy or prompt necessary chemotherapy which could be easily omitted due to 

favorable clinicopathologic characteristics. For example, among N1 patients with large 

tumor size or high grade who were given chemotherapy traditionally, ODX could prevent 

unnecessary chemotherapy if ODX shows a low RS; in contrast, for N0 patients with 

favorable clinicopathologic features, ODX could distinguish the tumors with high RS for 

which the chemotherapy is necessary but easily omitted. We observed survival effect is 

more notable in the first 36 months which is harmonized with previous research that RS’ 

prediction of survival benefit from chemotherapy is better in the first few years and no 

additional prediction beyond 5 years [5].

The major strength of our study is the quality and representativeness of our dataset. 

The large-scale population-based sample allowed the evaluation of the trend over time, 

stratification by tumor clinicopathologic features, and greater generalizability. In addition, 

the data linkage with Genomic Health Inc. database ensured the completeness and 

ascertainment of ODX data. However, our study is also subjected to several limitations. 

First, due to the lack of HER2 data, the proportion of ODX use among eligible patients 

could be slightly underestimated, because patients with HER2+ tumors do not need ODX. 

Second, the chemotherapy is tended to be underreported in SEER data. This is also the 

reason we did not conduct multivariable analysis on the variable of reported chemotherapy. 

Third, as the first study examining survival benefit associated with ODX use, our study is 

limited by the lack of comorbidity information, although the similar pattern on BCSS and 

OS could minimize the confounding effect from comorbidity. Lastly, due to the lack of 

information on other genomic test, small proportion of patients who did not use ODX could 

use other genomic test. One study using NCDB data found that ODX represents about 95% 

of genomic tests used by breast cancer patients [23]. In addition, NCCN guidelines started 

recommending other genomic test since 2016.

In conclusions, our findings suggest the increasing use of ODX since 2004, but disparities 

remain, especially for racial/ethnic minorities with N1 tumors and patients with Medicaid 

insurance. Utilization of chemotherapy has been increasingly adhered to ODX results over 
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time. Among eligible patients, those who used test had better BCSS and OS, and the survival 

benefit was more prominent in the first 36 months of follow-up.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
Trend of receiving Oncotype DX test among female hormone receptor-positive breast cancer 

patients, 17 SEER registries, 2004–2015. (ODX Oncotype DX, N0 with negative lymph 

node, N1 with 1–3 positive lymph nodes)
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Fig. 2. 
Trend of having reported chemotherapy by Recurrence Score among female hormone 

receptor-positive breast cancer patients, 17 SEER registries, 2004–2015. a Patients with 

negative axillary lymph node by Recurrence Score original categories; b Patients with 1–

3 positive axillary lymph nodes by Recurrence Score original categories; c Patients with 

negative axillary lymph node by TAILORx categories; d Patients with 1–3 positive axillary 

lymph nodes by TAILORx categories
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Fig. 3. 
Kaplan–Meier plot of breast cancer-specific survival and overall survival by Oncotype DX 

test order status among HR+ /HER2− breast cancer patients, 17 SEER registries, 2010–

2014. a Breast cancer-specific survival, with negative axillary lymph node; b Overall 

survival, with negative axillary lymph node; c Breast cancer-specific survival, with 1–3 

positive axillary lymph nodes; d Overall survival, with 1–3 positive axillary lymph nodes
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Table 3

Hazard ratio (95% confidence interval) of breast cancer-specific death and any cause death for HR+/HER2− 

breast cancer patients who did not receive Oncotype DX test compared to those who received the test, 2010–

2014, 17 SEER registries

Breast cancer-specific survival Overall survival

HR 95% CI HR 95% CI

N0 0–72 mon 1.92 1.56, 2.35 2.03 1.81, 2.28

0–36 mon 2.25 1.73, 2.93 2.25 1.95, 2.59

37–72 mon 1.47 1.07, 2.04 1.67 1.37, 2.03

N1 0–72 mon 1.86 1.39, 2.49 1.71 1.41, 2.08

0–36 mon 2.13 1.45, 3.12 1.89 1.49, 2.40

37–72 mon 1.54 0.98, 2.41 1.40 1.00, 1.96

Within the stratum defined by diagnosis year, lymph node status, tumor size, and tumor grade, patients who received Oncotype DX test and those 
who did not were matched on propensity score which was calculated based on age, race/ethnicity, marital status, insurance, surgery, and radiation 
therapy

HR hormone receptor, HER2 human epidermal growth factor receptor 2, N0 with negative axillary lymph node, N1 with 1–3 positive ipsilateral 
axillary lymph nodes, HR hazard ratio, CI confidence interval
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