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ABSTRACT
Introduction: Oncotype DX recurrence score is used to categorize estrogen-receptor-positive, human 

epidermal growth factor receptor-2 negative, lymph-node negative early breast cancer in high- or low-recur-

rence risk groups. It has a guiding significance for whether post-operative chemotherapy or only hormonal 

manipulation is selected as an adjuvant treatment.

Aims: Assess the impact of the Oncotype DX recurrence score on adjuvant chemotherapy-related man-

agement decision-making in the cases of ER+ve, HER2–ve, LN–ve early breast cancer in our local unit.

Material and methods: A cohort of 76 patients with early breast cancer were included, two had bilateral dis-

ease. All were operated for estrogen-receptor-positive, human epidermal growth factor receptor-2 negative, 

lymph-node negative early breast cancer. Tumor grade, Ki67 proliferative index, PREDICT and Oncotype 

DX recurrence score results were obtained in addition to the offered treatment information for each case.

Results: After the primary tumor surgery and an Oncotype DX recurrence score assessment, 18 patients 

(24%) were eligible for adjuvant chemotherapy; out of them, 10 patients (56%) had a chemotherapy ab-

solute survival benefit of > 15% at 10 years, where 5 patients (30%) had a chemotherapy relative survival 

benefit of ~ 6.5%, 3 patients (17%) had a chemotherapy relative survival benefit of ~1.6%. In this cohort, 

10 patients (13%) had a low Oncotype DX recurrence score; however, they received adjuvant chemother-

apy based on other clinico-biological parameters. The other 48 patients (63%) with a low recurrence risk 

were spared potential adverse events related to the systemic therapy. Based on the menopausal status, 

every patient had received suitable hormonal manipulation therapy. The data also revealed the absence 

of a relationship between the Ki67 proliferative index and the Oncotype DX recurrence score (p = 0.06); 

moreover, the size of the tumor did not correlate with the Oncotype DX recurrence score (p = 0.5).

Conclusion: The Oncotype DX recurrence score provides a credible prediction of distant disease recurrence 

risk in early breast cancer; however, it does not correlate with other prognostic markers, such as the Ki67 

proliferative index as well as the tumor size. In this cohort, the use of the Oncotype DX recurrence score 

led to a 24% rate of treatment recommendations in the direction of adjuvant chemotherapy in addition to 

anti-hormonal therapy for estrogen-receptor-positive, human epidermal growth factor receptor-2 negative, 

lymph-node negative early breast cancer.
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Introduction

Worldwide, breast cancer is regarded as the most 
frequent malignancy; however, it occupies the fifth 
place on the list of cancer-related mortality after lung, 

colon, liver, and stomach cancers. According to the 
2017 UK data, in both genders, it is reported to be the 
most diagnosed cancer with over 55,000 new cases 
diagnosed yearly. It accounts for 15% of all newly diag-
nosed cancers and also is considered to be the most 
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common female cancer. Up to 80% of these cases are 
categorized as early breast cancer [1, 2].

The standard treatment of estrogen-receptor-pos-
itive (ER+ve), human epidermal growth factor re-
ceptor-2 negative (HER2–ve), lymph-node negative 
(LN–ve) early breast cancer is hormonal manipulation 
therapy administered in addition to chemotherapy and 
radiotherapy as appropriate. Adjuvant-chemotherapy 
treatment decision in breast cancer may be affected by 
different biological and molecular parameters, such as 
tumor size, nodal status, histological grade, oestrogen 
hormone status, the HER2 receptor expression or the 
Ki67 proliferative index (Ki67-PI) (Fig. 1). The system-
ic treatment recommendation is also supported by 
online tools, such as PREDICT and NPI (Nottingham 
Prognostic Index) – these tools utilize demographic 
patient characteristics as well as tumor’s biological 
markers [3]. Few molecular technologies have been 
developed to aid in decision-making when dealing with 
moderately aggressive tumors, and the cancer-biology 
characteristics do not provide enough justification to 
proceed with adjuvant chemotherapy. Such technolo-
gies include the Oncotypoe DX recurrence score (RS) 
and Mammaprint70 [4]. The RS is an RT-PCR (real-time 
reverse transcriptase-polymerase chain reaction) based 
multigene assay, involving 21 genes, performed on fixed 
paraffin-embedded tissues of the excised tumors. Its re-
sult is used for the prediction of adjuvant chemotherapy 
benefits and disease prognosis.

Material and methods

The patients that were enrolled in this study, ac-
cording to the inclusion criteria for had (1) operable 
estrogen-receptor positive, human epidermal growth 
factor receptor-2 negative and lymph-node negative 
(including micro-metastatic disease) operable early 
breast cancer, (2)  an intermediate risk of distant re-
currence using a validated tool such as PREDICT or 
the NPI (Nottingham Prognostic Index). A cohort of 
76 patients with operable early breast cancer was 
included; two of them had bilateral disease, and the 
RS was examined for 78 tumors. The patients’ age 
ranged  from 37 to 74 years, with a median age of 
55 (Fig. 2). All the patients underwent tumor surgical 
excision with breast conservation surgery or mastec-
tomy in addition to axillary node staging via sentinel 
lymph node biopsy or axillary node sampling. Tumor 
size, grade, Ki67-PI, PREDICT, and Oncotype DX 
recurrence score results, and the information related 
to the offered treatment was obtained and analyzed. 
The value of 20% was used as a cut-off point for the 
Ki67-PI level, a low Ki67-PI is < 20%, whereas it is 
high if the level is ≥ 20%. 
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Figure 1. Oncotype DX and Ki67-PI in breast cancer 
diagnosis workup (the illustration was created by Dr. 
Abdalla Saad Abdalla Al-Zawi)

Results

The Ki67-PI analysis categorized most of the cohort 
within the low Ki67-PI group < 20% (68%), where only 
25 tumors showed high Ki67-PI expression ≥ 20% (32%).
There were only 17 (22%) tumors with a high Ki67-PI and 
a low Oncotype DX recurrence score; on the contrary, 
8 patients had a low Ki67-PI with a high RS (Tab. 1). Our 
data revealed the absence of a relationship between the 
Ki67-PI and the RS (p = 0.06). Looking at the tumor size, 
T3 tumors (>50mm) were detected in 5 lesions (6%); 
37 of them had a low RS. However, 53 lesions (68%) 

http://www.predict.nhs.uk/index.html
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Figure 2. Age distribution of 76 patients treated for early breast cancer

Table 1. The Oncotype DX recurrence score and the Ki67 proliferative index in 78 excised tumors

Age group ≤ 50 years

Oncotype DX recurrence score Chemotherapy (CTH) benefit Low Ki67-PI group* High Ki67-PI group**

0–15 No CTH benefit 12 6

16–20 ~1.6% CTH benefit 2 4

21–25 ~6.5% CTH benefit 4 2

26–100 15% absolute CTH benefit 1 3

Age group > 50 years

0–25 No CTH benefit 24 13

26–100 15% absolute benefit 2 5

*Low Ki67-PI < 20%; **High Ki67-PI ≥ 20%

were T2 tumors (20–50 mm). Out of these,  37 (70%) had 
a low RS, and only 8 (15%) showed a high RS (p = 0.5). 
This means that tumor size is not associated with an 
Oncotype DX recurrence score. Regarding tumor grade, 
G2 lesions were seen in 59 tumors (76%), only 5 (6%) 
were associated with RS > 20. Sixteen lesions (21%) 
were G3 tumors, only 3 (4%) had a high RS (p = 0.46).

By using the PREDICT online tool, two (3%) patients 
in the age group of ≤ 50 years had a high PREDICT and 
RS; one patient aged ≤ 50 had a low PREDICT score 
and a high RS. In the age group > 50 years, 4 patients 
(5%) had a high PREIDCT with a low RS, 4 patients 
(5%) a low PREDICT and RS; only only 2 had high 
both the PREDICT and the RS. After primary tumor 
surgery and an RS assessment, in total, 28 patients 
(36%) were eligible for adjuvant chemotherapy (Tab. 
2). Adjuvant chemotherapy was determined by RS in 
18 patients (24%). Out of them, ten patients (56%) had 
a chemotherapy absolute survival benefit of > 15% at 

10 years, where 5 (30%) patients had a chemotherapy 
relative survival benefit of ~6.5%, 3 patients (17 %) 
patients had a chemotherapy relative survival benefit of 
~1.6%. Ten patients (13%) had a low RS; however, they 
had chemotherapy based on other clinico-pathological 
parameters. This means 48 patients (63%) with a low 
recurrence risk had been spared potential adverse 
events related to the systemic therapy. 

Discussion

The Oncotype DX recurrence score is a 21-multi-
gene real-time reverse transcription polymerase chain 
reaction assay (Fig. 3). It is performed on the excised 
tumor cells, and the outcomes are presented as nu-
merical results (0–100%) (Tab. 3). It is recommended 
to be used as a systemic recurrence predictive tool 
for guiding adjuvant-chemotherapy decisions in 
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Table 2. The Oncotype DX recurrence score and chemotherapy indication for the cohort

Age group ≤ 50 years

Oncotype DX  
recurrence score

Chemotherapy (CTH) benefit Total patients number (%) Patients for CTH(%)

0–15 No CTH benefit 17 (22) 4 (5)

16–20 ~1.6% CTH benefit 6 (8) 3 (4)

21–25 ~6.5% CTH benefit 7 (9) 5 (7)

26–100 15% absolute CTH benefit 3 (4) 3 (4)

Age group > 50 years

0–25 No CTH benefit 36 (47) 6 (8)

26-100 15% absolute CTH benefit 7(9) 7(9)

 

PROLIFERATION

 

Ki67-PI

 

STK15

 

Survivin
 

Cyclin B1
 

MYBL1 

 

INVASION

 

Stromelysin 3

 

Cathepsin L2

 

 

OESTROGEN
 

ER

 PR

 
Bcl2

 

SCUBE2

 

HER2

 

GRB7

HER2 

REFERENCE
 

Beta-actin

 GAPDH

 
RPLPO

 

GUS

 

TFRC

OTHERS
 

GSTM1

CD68

BAG1

 

moderately aggressive ER+ve, HER2–ve, LN–ve early 
breast cancers [5]. This gene panel is formed of five 
reference genes and sixteen cancer-related genes, the 
latter include those associated with tumor invasion, cell 
proliferation, and hormone receptors expression. The 
test result will have a recurrence score between 0 and 
100. This score will give an idea about the likelihood of 
disease recurrence within 10 years after diagnosis [6], 
and it estimates the chemotherapeutic benefit in ER+ve, 
HER2–ve, LN–ve early breast cancer [7]. After the intro-
duction of the Oncotype DX recurrence score used to 
measure the systemic recurrence score risk on the basis 
of tumor genomic signature, the adjuvant-chemotherapy 
indications in ER+ve, HER2–ve, LN–ve breast cancer 
disease have been changed notably. The genomic 
assay results (the Oncotype DX recurrence score) are 
used as a decision-making tool and to aid in determining 

whether the patient will be only treated with adjuvant 
hormonal therapy (a low RS) or, additionally, with adju-
vant chemotherapy (a high RS), so that overtreatment 
can be avoided in the earlier group. The Oncotype DX 
recurrence score also has a place in male breast cancer 
management [8] because male breast cancer, compared 
with female breast cancer, is usually diagnosed at a later 
stage, has a larger tumor size, more lymph node-positive 
disease, higher rates of estrogen-receptor positivity and 
lower rates of HER2 expression. 

The Oncotype DX recurrence score results interpre-
tation is categorized according to age (Tab. 3), for pa-
tients > 50 years of age, it is classified into two groups:
(I)	 Oncotype DX recurrence score of 0–25: There 

is a low risk of recurrence and benefits of adjuvant 
chemotherapy are not likely to outweigh the risks of 
side effects. 

Figure 3. The 21 genes tested by RT-PCR (real-time reverse transcriptase-polymerase chain reaction) to generate the 
Oncotype DX recurrence score
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Table 3. Interpretation of Oncotype DX recurrence score 
and the chemotherapy survival benefit at 10 years

Age group ≤ 50 years

Oncotype DX recurrence 
score

Chemotherapy (CTH)  
benefit 

0–15 No CTH benefit

16–20 ~1.6% CTH benefit

21–25 ~6.5% CTH benefit

26–100 15% absolute CTH benefit

Age group > 50 years

0–25 No CTH benefit

26–100 15% absolute CTH benefit

(II)	 Oncotype DX recurrence score of 26–100: Breast 
cancer is associated with a high risk of recurrence, 
so adjuvant chemotherapy benefits are likely to be 
greater than the risks of side effects. 

	 For patients aged 50 years and younger, the On-
cotype DX recurrence score results interpretation 
is categorized into four groups (Tab. 3):

(I)	 Oncotype DX recurrence score of 0–15:  The 
cancer is associated with a low recurrence risk, and 
chemotherapy benefits are not likely to outweigh 
the risks of chemotherapy adverse effects.

(II)	 Oncotype DX recurrence score of 16–20: Breast 
cancer possesses a low to medium recurrence risk, 
and chemotherapy benefits are not likely to out-
weigh the risks of chemotherapy adverse effects.

(III)	Oncotype DX recurrence score of 21–25: Breast 
cancer has a medium recurrence risk, and chemo-
therapy benefits are likely to be greater than the 
risks of side effects.

(IV)	Oncotype DX recurrence score of 26–100: Breast 
cancer is associated with a high recurrence risk, 
and chemotherapy benefits are likely to be greater 
than the risks of adverse effects [9].

A number of studies have, indeed, reported differ-
ent rates of treatment recommendations supporting 
adjuvant chemotherapy in ER+ve, HER2–ve, and 
LN–ve early breast cancer. In TAILORx (Trial Assigning 
Individualized Options for Treatment) phase III clinical 
trial, it was reported that adjuvant chemotherapy  can 
be omitted for ER+ve, HER2–ve, and LN–ve breast 
cancer patients aged ≤ 50 years with the Oncotype 
DX recurrence score ≤ 15, in addition to patients 
aged > 50 years and RS ≤ 25 [9]. In 2019, Dieci et al. 
[5] published the ROXANE Italian prospective study, 
which evaluated the impact of the Oncotype DX re-
currence score on adjuvant treatment decision for 
patients with early breast cancer; 251 patients were 
included in the study. The authors found that 15% of 

the patients had a post-RS test recommendation to 
chemotherapy and hormonal manipulation. Overall, 
the change in management recommendation from 
pre-RS testing to post-RS testing occurred in 30% of 
patients, most frequently from hormonal treatment 
and chemotherapy to hormonal therapy alone [5]. In 
other reports, the rates ranged from 13 to 28%, in our 
cohort the rate was 24%, which is within the range of 
the published data [10–13]. The Southwest Oncology 
Group in phase III of SWOG-8814 trial investigated 
whether the RS was prognostic in breast-cancer 
patients treated with tamoxifen alone and whether 
the RS identified those who might not benefit from 
anthracycline-based chemotherapy despite higher 
recurrence risks. The full title of this trial is "Tamoxifen 
with or without Combination Chemotherapy in Post-
menopausal Women who have Undergone Surgery 
for Breast Cancer". The study showed that adjuvant 
chemotherapy with cyclophosphamide, doxorubicin, 
and fluorouracil (CAF) prior to hormonal manipulation 
of tamoxifen (CAF-T) added survival benefit to the 
treatment option with tamoxifen alone [14]. This trial 
was followed by a retrospective study done by Albain 
et al. [15] in 2010, which assessed the impact of the 
Oncotype DX recurrence score on disease-free survival 
by treatment option group (tamoxifen only vs CAF-T). 
It was found that the Oncotype DX recurrence score 
is prognostic for node-positive disease treated with 
tamoxifen alone as there was no benefit of CAF in the 
cases with a low recurrence score. The high Oncotype 
DX recurrence score predicts the significant benefit 
of CAF in breast cancer,  associated with an improve-
ment in disease-free survival for patients belonging 
to this group. A low Oncotype DX recurrence score 
identifies patients who might not benefit from anthra-
cycline-based chemotherapy, despite the presence of 
nodal disease [15].

In 2010, Dowsett et al. [16] found in a cohort of 
1231 patients that the Oncotype DX recurrence score 
assessment is an independent predictor of distant 
disease recurrence in node-negative and node-posi-
tive, hormone-receptor-positive breast cancer patients 
treated with aromatase inhibitors (AI), adding value 
to estimates with standard clinico-pathologic indica-
tors. Generally speaking, compared with clinical and 
other biomarkers, the Oncotype DX recurrence score 
is a more reliable indicator in predicting disease recur-
rence as well as distant metastasis risk in early ER+ve, 
HER2–ve, and LN–ve early breast cancer patients. In 
the patient group associated with a high-risk RS, the 
additional chemotherapy benefit when combined with 
hormonal therapy is higher compared to hormonal 
manipulation alone, where the benefit is minimal in the 
low-risk group.
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Conclusion

The Oncotype DX recurrence score use is an effec-
tive move toward precision medicine, it allows picking 
up the group of patients with unfavorable tumor biology 
to receive the systemic treatment, where a significant 
number of patients will be spared unnecessary over-
treatment. In this cohort, the use of RS testing led to 
a 24% rate of recommendations to administer adjuvant 
chemotherapy for ER+ve, HER2–ve and LN–ve early 
breast cancer.
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