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A Multidisciplinary Approach to  
The Use of Oncotype DX in Clinical Practice

Abstract

Recently, recommendations for the use of the Oncotype DX assay in estrogen receptor-positive node-negative 

breast cancer patients were incorporated into guidelines from both the American Society of Clinical Oncology 

and the National Comprehensive Cancer Network. The Oncotype DX assay is a diagnostic test which measures 

changes in a set of 21 genes in order to predict the likelihood of disease recurrence and also to predict which 

patients are most likely to respond to chemotherapy. Oncotype DX has been available commercially since January 

2004 and has been used for more than 85,000 patients. 

Drs. William J. Gradishar, Nora M. Hansen, and Barbara Susnik answered questions regarding the incorporation of 

the Oncotype DX breast cancer assay into routine clinical practice. This expert dialog offers an update and clinical 

insights into when, how, and why clinicians might incorporate the Oncotype DX assay into the management of 

their breast cancer patients. Also, the latest research into the benefit of the Oncotype DX assay in node-positive 

patients is discussed. Finally, sample case studies offer clinically relevant examples of the practical application of 

the Oncotype DX assay.

S p o n s o r e d  b y  a n  e d u c a t i o n a l  g r a n t  f r o m  G e n o m i c  H e a l t h .
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A Multidisciplinary Approach to  
The Use of Oncotype DX in Clinical Practice

How has the Oncotype DX breast cancer 
assay affected your management of estrogen 
receptor-positive breast cancer patients?

Dr. William J. Gradishar  I think one of the most obvious 
changes that has occurred in recent years since the introduc-
tion of Oncotype DX is that we are using less chemotherapy, 
primarily in patients with estrogen receptor (ER)-positive 
node-negative breast cancer. For example, one recent study 
showed that Oncotype DX assay results led to a change in 
the management of 26% of patients.1 Other studies have also 
shown a decrease in chemotherapy use following an Oncotype 
DX assay.2,3

The Oncotype DX assay allows us to discriminate which 
patients would most benefit from chemotherapy. This was 
demonstrated in the National Surgical Adjuvant Breast and 
Bowel Project (NSABP) B-20 trial, which randomized 651 
patients to receive tamoxifen alone or tamoxifen plus che-
motherapy.4 Here, the Recurrence Score® (the product of the 
Oncotype DX assay) was significantly associated with benefit 
from chemotherapy (P=.038). Patients who were determined 
to have a higher risk according to the Oncotype DX assay 
received the largest benefit from the addition of chemother-
apy, whereas low-risk patients had no benefit (mean absolute 
decrease in 10-year distant recurrence rate, 28% vs -1.1%).

In another study, the Recurrence Score generated from 
the Oncotype DX assay changed a decision to receive chemo-
therapy in 31% of 89 patients.5 Also, the Recurrence Score 
caused a panel of 5 experts to change their initial recom-
mendations regarding chemotherapy treatment in 24% of 
cases.6 However, the influence of the results of the Oncotype 
DX assay caused a treatment change in as high as 44% of 
patients in a retrospective study.7

Interestingly, patients are aware of the role of the Onco-
type DX assay in helping to determine response to therapy. 
We are finding that some patients are actually requesting the 

Oncotype DX assay as a way to help them decide on their 
course of treatment.

Dr. Nora M. Hansen  I would agree. In fact, from a surgeon’s 
perspective I am often asked by patients whether they should 
begin chemotherapy following resection. I review the general 
guidelines for adjuvant systemic therapy with the patient 
based on tumor size, nodal status, and prognostic factors, and 
I also inform the patient about Oncotype DX.

Dr. Barbara Susnik  Within our institution, we have seen 
over a 50% increase in the requests for an Oncotype DX assay 
from 2006 to 2008. Most of these requests are for women with 
T1 and T2 tumors. The Oncotype DX is ordered very rarely for 
T3 tumors at our institution (<5% of requests).

In 2006, most of these requests were for ER-positive, 
node-negative tumors. However, during the past several 
months, we observed an increase in the number of requests 
for women with node-positive disease. Now, nearly 20% of 
our requests are for women with node-positive disease, and a 
majority of them are for those with micrometastases. 

How has the incorporation of the Oncotype DX 
assay evolved in your practice?

WJG  While we do not have a set policy or algorithm for 
determining who should receive an assay, the typical patient 
for whom we would most likely order the test is an ER-positive 
patient having a tumor measuring between 1 and 3 cm. How-
ever, the Oncotype DX assay is validated in larger tumors, and 
we do order it for patients who have larger tumors. Although 
it is by no means a universal practice, there are instances where 
we order it for women with node-positive disease.

NMH  We are actually often waiting for pathologic results, 
such as ER status, when the patient comes to see us.
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WJG  And we generally do not have the Recurrence Score 
available when we meet with the patient for the first time. 
Instead, it is at that point that we really discuss ordering the 
Oncotype DX assay. This occurs together with a discussion 
of the overall principles of adjuvant therapy and prognosis. 
Generally, the patient then returns 7–10 days later to finalize 
a treatment plan.

What is the Recurrence Score, and what 
does it tell a physician about prognosis and 
response to chemotherapy?

WJG  The Recurrence Score, the resulting number produced 
from the Oncotype DX assay, is generated from a math-
ematical algorithm that predicts the magnitude of chemo-
therapy benefit and 10-year future risk of distant metastasis 
in a population of ER-positive node-negative patients.8 The 
Oncotype DX assay uses a set of 21 genes, 16 of which have 
been determined to be associated with distant breast cancer 
recurrence, and 5 of which are used as references to normalize 
the expression of the cancer-related genes.9-11 The Recurrence 
Score, which ranges from 0 to 100, is used to predict patient 
prognosis; lower scores are associated with a better prognosis 
and minimal if any benefit from chemotherapy, whereas higher 
scores are linked to a poorer prognosis and significant benefit 
from chemotherapy. A population-based study showed that 
the Recurrence Score was significantly associated with risk 
of breast cancer-related mortality in both tamoxifen-treated 
(P=.003) and untreated (P=.03) patients.12 Using the Recur-
rence Score, patients are categorized as either low risk (score, 
<18), intermediate risk (score, 18–30), or high risk (score, 
>30). The clinician uses these scores when considering treat-
ment. For example, patients with Recurrence Scores less than 
18 most likely will not experience any benefit from adding 
chemotherapy to endocrine therapy. Conversely, endocrine 
therapy alone may likely prove insufficient for higher Recur-
rence Score patients.

The Recurrence Score is considered to be a continu-
ous predictor, meaning that the risk of distant recurrence 
increases continuously as the score increases. Thus, within 
each risk category there is a continuum of patients with 
comparatively lower and higher risk as well. For example, 
a patient with a “low risk” Recurrence Score of 17 has a 
risk that is more similar to an intermediate Recurrence 
Score of 20 than a patient with a “low risk” Recurrence 
Score of 5. This ability to report risk on a continuum is an 
important advantage of the Oncotype DX assay over other 
prognostic tests.

NMH  For patients that fall within the intermediate risk cat-
egory it is not yet known if these patients are likely to benefit 
from chemotherapy or not. Optimally, we encourage these 
patients to enroll in the ongoing Trial Assigning Individual-
ized Options for Treatment (Rx) (TAILORx) study, which 

has a main goal of determining the benefit of chemotherapy 
in this particular patient population.13 However, if the inter-
mediate risk patient is unwilling to enter a clinical study, most 
medical oncologists make their treatment decision based on 
the other clinical factors and patient preference.

How do you use the Recurrence Score obtained 
from the Oncotype DX assay to help identify the 
optimal treatment approach for patients?

WJG  In the case of node-negative disease and a low Recur-
rence Score, both the patient and the clinician can feel rela-
tively assured that the risk of distant metastases is low and that 
the patient would not benefit from chemotherapy. Conversely, 
a significant proportion of patients with a high Recurrence 
Score are likely to go on to develop distant metastases. And 
as was clearly shown in the NSABP-14 and NSABP-20 trials, 
these are the patients most likely to benefit from the addition 
of chemotherapy to endocrine therapy.4,14

Are there other prognostic factors which you 
integrate with the Recurrence Score in order 
to predict patient response to chemotherapy?

WJG  For many clinicians, the Oncotype DX assay is prob-
ably not the only tool used when considering a treatment 
strategy. However, it is likely one of the more refined tools 
available, especially compared with using tumor size and 
nodal status. Other available tools include Adjuvant! Online, 
a computer model which estimates the risk of disease recur-
rence using traditional prognostic factors such as age, tumor 
size, and receptor status.15 There have been several studies that 
have shown that the Recurrence Score and Adjuvant! Online 
provide independent information.16,17

It is also important to point out that despite the useful-
ness of the Oncotype DX assay, the clinician should consider 
the patient’s disease from a clinical perspective in combi-
nation with the Recurrence Score. For example, if a young 
patient (<50 years) presents with a large tumor (>4 cm) and 
a Recurrence Score of 17, many clinicians would consider 
chemotherapy in spite of a low Recurrence Score because of 
the young age of the patient.

NMH  For ER-positive node-negative patients, other factors 
to consider when deciding on the use of chemotherapy is 
HER2 status, tumor grade, and the extent of nodal inva-
sion. However, compared with the traditional factors used 
to determine patient prognosis such as age, tumor size, and 
tumor grade, the Recurrence Score generated by the Onco-
type DX assay is a superior predictor of the risk of recur-
rence. The Oncotype DX assay remains prognostic regard-
less of these traditional factors. Also, it is not affected by 
menopausal status, making it a valid test for both younger 
and older patients.
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NMH  There was some encouraging data presented at the 
2007 and 2008 San Antonio Breast Cancer Symposia 
regarding patient attitudes. Mumby, Lo, and colleagues 
evaluated patient satisfaction following the use of Onco-
type DX assay to determine course of treatment.20,5 The 
investigators reported that 95% of patients were glad 
that they had taken the Oncotype DX assay, and 83% of 
patients stated that the assay influenced their treatment 
decision. Patients also experienced reduced anxiety over 
their treatment decision, greater satisfaction, and increased 
confidence in their choice of therapy.

What is the value of the ER, PR, and HER2 
scores which are now part of the results from 
the Oncotype DX assay?

BS  Conventionally, ER, progesterone receptor (PR), and 
HER2 status have been measured using immunohistochem-
istry (IHC). However, this method is associated with both 
false positives and false negatives.21-25 The Oncotype DX assay 
uses real-time reverse transcription polymerase chain reac-
tion (RT-PCR) technology to quantitatively determine the 
expression of ER, PR, and HER2. This method allows for the 
detection of a greater range of molecular expression, which is 
not possible by IHC.26,27 Also, ER, PR, and HER2 measured 
by RT-PCR by Oncotype DX have been shown to be highly 
concordant with IHC and HER2 by FISH.28-30

When we compared the ER, PR, and HER2 scores 
obtained by the Oncotype DX assay with results at our insti-
tution, we found them to be highly concordant. This high 
concordance may actually serve as a type of quality control, 
to validate the Recurrence Score generated by the Oncotype 
DX. ER and HER2 status was 100% concordant between 
the Oncotype DX assay and our laboratory findings. In the 
case of the PR, we found 5% of cases to be discordant. All 
discordances were minor and involved “borderline” cases, 
such as, for example, when a low positive immunohisto-
chemical stain in our laboratory (<10% cells positive for PR) 
was found to be negative by RT-PCR by Oncotype DX.

WJG  Additionally, the ER score also provides a quantitative 
measurement of the extent of ER expression. This information 
may prove useful to understand the probability and extent of 
benefit from endocrine therapy.

What are the current data regarding the 
Oncotype DX assay in ER-positive node-
positive breast cancer patients?

WJG  Most recently, data have begun to emerge from trials 
which suggest that the Oncotype DX assay may be effective  
in determining relatively low-risk patients with node-positive 
tumors. These patients are considered to be only relatively 

WJG  Yes. When a patient exhibits discordant findings, for 
example a low score in the presence of HER2-positive status 
and nodal invasion, the clinician should not rely on any one 
of these. Instead, all of these factors should be considered 
together.

NMH  And some patients are adamant about receiving che-
motherapy before ever receiving a Recurrence Score. These 
patients may not benefit from receiving a Recurrence Score, 
and in this event, the clinician probably should not order an 
Oncotype DX assay because it is not going to help with the 
treatment decision. 

WJG  And that should be part of the discussion the clinician 
has with the patient because these results may convince a 
patient that the benefit of chemotherapy may be substantial.

Who is responsible for educating the patient 
regarding the Oncotype DX assay?

NMH  This discussion generally begins in the surgeon’s office, 
where the Oncotype DX assay is first introduced as an evalua-
tion tool. At this time, the patient is provided basic informa-
tion, so that they are familiar with Oncotype DX when they 
first meet with their medical oncologist.

In some events, the Oncotype DX assay is ordered by 
the surgeon before the patient ever meets with a medical 
oncologist. In most cases, the patient would then discuss the 
resulting Recurrence Score with their medical oncologist. 

BS  Pathologists generally have no communication with 
the patient regarding the Oncotype DX assay. Our role is 
important in that we select the most representative tumor 
block to send out after receiving a request. Tumor tissue 
samples should be selected to contain mostly invasive 
carcinoma, as opposed to benign tissue. All cases are 
reviewed by pathologists at Genomic Health. In all cases 
where there are large amounts of benign tissue or biopsy 
cavities, a board certified surgical pathologist at Genomic 
Health manually micro-dissects the tumor to enrich for 
tumor tissue. All manually micro-dissected cases are then 
checked by a board certified surgical pathologist as part of 
the quality control process to ensure that the dissection 
was appropriately performed. 

How has the inclusion of the Oncotype DX 
assay affected the patient’s attitudes towards 
their treatment?

WJG  The Oncotype DX assay offers an objective measure of 
risk and potential benefit from chemotherapy. The Oncotype 
DX assay often serves as a deciding factor for patients, and for 
this reason it is often reassuring. 
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low risk because they still do carry a substantial risk of distant 
metastasis, although it is markedly lower than higher risk 
node-positive patients.

Results from a study by the Southwest Oncology 
Group (SWOG) showed that the Oncotype DX assay was 
also useful in patients with ER-positive, node-positive 
tumors.31 These results have generated interest in the pos-
sibility that even some node-positive patients may be identi-
fied who may not necessarily benefit from chemotherapy. 
However, this was a small study, and the results need to  
be validated.

Also, the standards by which we determine node-posi-
tive status have changed over recent years. Therefore, if the 
patients included in the original NSABP trials which vali-
dated the Oncotype DX assay were reassessed using current 
standards for determining nodal involvement, it would most 
likely be shown that many patients within these studies had 
some degree of nodal involvement.

Although the data regarding the Oncotype DX assay 
in node-positive patients are interesting and may suggest 
that this test may be a useful tool for this population, more 
information is needed before its routine use can be justified 
for these patients.

NMH  I think patient education will be particularly important 
for these patients. As Dr. Gradishar pointed out, even low-risk 
node-positive patients still have a 10-year disease-free survival 
rate of approximately 40%. (Disease-free survival was the 
endpoint for the SWOG study, thus, the event rate would be 
expected to be higher here than in the B-14 analysis because 
it includes local recurrence and death by other cause.) It is 
therefore very important to realize that these low risk patients 
are quite different and require special consideration when 
deciding to treat with chemotherapy.

How is the Oncotype DX assay used in your 
center for node-positive patients?

NMH  We do not have a particular policy regarding the 
impact of the extent of nodal involvement on the decision to 
order an Oncotype DX assay. Definitely a less extensive nodal 
involvement (fewer positive nodes) would increase the likeli-
hood that we would order the Oncotype DX assay. However, 
for a patient with 4 or more positive nodes, it is difficult to 
imagine not recommending chemotherapy.

WJG  We have ordered the Oncotype DX assay for patients 
with more extensive nodal involvement, but only in rare cases. 
There is no data to suggest that patients with multiple posi-
tive lymph nodes would not benefit from a treatment strategy 
including chemotherapy.

I find that the Oncotype DX assay may be particularly 
useful for patients with minimal nodal involvement and 
for whom I would normally recommend chemotherapy 
but where the patient may be hesitant to receive chemo-
therapy. The Oncotype DX assay may prove to be a useful 
tool to persuade her otherwise.  Or in other cases where 
other factors such as comorbidities may impact a patient’s 
ability to tolerate chemotherapy, a low Recurrence Score 
may make a clinician more comfortable not administering 
chemotherapy.

BS  Interestingly, when reviewing the data over the past 
6 months for our center, we found that nearly 15% of 
requests for the Oncotype DX assay were for patients who 
had micrometastases. Therefore, it seems that the use of the 
Oncotype DX assay for this population may be becoming 
more common.

What is your interpretation of the recently 
reported results of the TransATAC study?

WJG  Data from the TransATAC study were recently pre-
sented at the 2008 San Antonio Breast Cancer Sympo-
sium.17 This study evaluated the prognostic ability of the 
Recurrence Score obtained from the Oncotype DX assay 
in patients treated with the aromatase inhibitor anastro-
zole. The investigators showed that the Oncotype DX assay 
was significantly predictive of distant recurrence in both 
node-positive as well as node-negative patients. Among 
node-positive patients, the risk of disease-recurrence was 
calculated to be 17%, 28%, and 49% for patients catego-
rized as low-risk, intermediate-risk, or high-risk, respec-
tively (P<.001). Interestingly, as shown in the TransATAC 
study, the number of nodes provides useful information 
in combination with Recurrence Score. The Recurrence 
Score with nodal status provides independent prognostic 
information, but as reported by Dowsett and colleagues, 
patients with a low Recurrence Score and 1–3 positive 
nodes had a less than 10% risk of distant recurrence.17 

Table 1.  Rate of 9-year Distant Recurrence Among Node-negative and Node-positive Breast Cancer Patients

Nodal Status

Prognostic Group, According to Recurrence Score

Low-Risk Intermediate-Risk High-Risk

Node-negative 4% 12% 25%

Node-positive 17% 28% 49%
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Case Studies

The panel was presented with several cases 
typically seen in clinical practice, and asked how 
the Oncotype DX assay might be utilized 
in each scenario.

Case 1: The patient is 43 years old and 
premenopausal, presenting with a 2.7 cm grade 
II invasive ductal carcinoma tumor. The patient 
is node-negative and ER/PR-positive (ER and 
PR score of 10.7 and 8.5, respectively).

NMH  In this case, the size of the tumor is on the larger side, 
but the patient would probably benefit from receiving an 
Oncotype DX assay.

WJG  And if the Recurrence Score was in the lower range 
(ie, score of 12), I would proceed with endocrine therapy 
only. However, if the score was in the intermediate range  
(ie, score of 22), I would recommend adding chemotherapy 
in the absence of the patient entering a clinical trial.

Case 2: The patient is 62 years old and post-
menopausal, presenting with a 3.2 cm, well-
differentiated invasive lobular carcinoma tumor. 
The patient has a micrometastasis in one lymph 
node, and is ER-positive and PR-negative.The 
patient is also HER2-positive by IHC, but is 
HER2-negative by FISH.

WJG  This is a particularly challenging case. The patient is 
young enough to receive chemotherapy and has a tumor size 
that justifies treatment. Resolving the correct HER2 status 
is important, as that would be important in determining if 
an anti-HER2 targeted therapy should be used in conjunc-
tion with chemotherapy. It is possible that an Oncotype DX 
assay would be helpful in finding the true HER2 status of  
the patient.

BS  But I think it would be very unlikely for a patient with 
a well-differentiated lobular carcinoma to be HER2-positive. 
That would suggest that there was likely a problem with the 
IHC analysis, and lead me to think that the results by FISH  
are correct.

NMH  Here, a low Oncotype DX Recurrence Score would 
help to reassure the clinician to not treat the patient with 
chemotherapy, while a higher score may help to convince the 
patient to receive chemotherapy.

Case 3: The patient is 37 years old with a 
poorly differentiated invasive ductal  
carcinoma tumor measuring 0.7 cm. The 
patient is node-negative, ER/PR-positive,  
and HER2-negative. 

WJG  I would not typically order an Oncotype DX assay 
for a patient with this small of a tumor. Patients with this 
tumor size were not typically included in the validation 
studies. Generally, I try to avoid chemotherapy for tumors 
smaller than 1 cm. However, if the patient was adamant 
about an aggressive chemotherapy approach, a low Recur-
rence Score by the Oncotype DX assay may help to make 
the argument for avoiding chemotherapy. Another consid-
eration in this case is the poor grade which may indicate 
that this tumor is more aggressive. Consistent with the 
recommendation in the NCCN guidelines, for patients 
with a T1b tumor with poor features a physician should 
consider an Oncotype DX assay.

Case 4: The patient is 67 years old and 
postmenopausal, presenting with a 1.4 cm 
tumor with one positive lymph node, which 
is strongly ER-positive and moderately 
differentiated. The patient is very healthy  
and exercises 3 times per week.

WJG  Currently, with any node-positive patient, we 
order Oncotype DX assay infrequently. However, data is 
beginning to emerge to support ordering in this patient 
population. And if the patient had comorbidities which 
would make it difficult for her to receive chemotherapy, 
the Oncotype DX assay may also be useful to help make 
the treatment decision.

NMH  We would be more likely to treat this patient with 
chemotherapy, just on the basis that she is node-positive. I 
think the use of the Oncotype DX assay here would be to 
otherwise convince the clinician that chemotherapy may 
not be necessary if the patient was strongly against receiv-
ing treatment. And again, it is important to remember that 
in node-positive patients even a low risk prognosis resulting 
from an Oncotype DX assay is still markedly higher com-
pared with a low risk prognosis in node-negative patients.
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Case 5: The patient is 61 years old and is 
referred for a second opinion. She is node-
negative and has a 1.4 cm ER-positive tumor 
that is HER2-positive by FISH but found to be 
HER2-negative in an Oncotype DX assay, and 
has a Recurrence Score of 14. 

NMH  In this situation, the low Recurrence Score would not 
be weighed as heavily for determining treatment, because of 
the HER2-positive status. This patient would likely undergo 
more aggressive treatment. However, it may be worthwhile 
to retest the FISH results since the testing was not done at 
our institution.
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