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Abstract

Introduction: Breast cancer is the most common cancer and the
leading cause of cancer-related death in women. Clinicopathological
variables are important factors in deciding on breast cancer
treatment. This study evaluated the association between the
recurrence score generated by the Oncotype DX® 21-gene assay and
classic clinicopathological variables.

Methods: A single-institution retrospective study on 44 Iraqgi breast
cancer patients was conducted using the Oncotype DX test at
Baghdad Oncology Teaching Hospital. Patients positive for estrogen
receptor and negative for ERBB2 (HER2/neu) were included. The
cases were divided into three groups of low-, intermediate-, and
high-risk according to the Oncotype DX Breast Recurrence Risk
Score and were compared on clinicopathological variables.

Results: Of the 44 women included in this study, low, intermediate,
and high recurrence scores were noted in 16 (36.4%), 16 (36.4%),
and 12 (27.2%) patients, respectively. The mean age of participants
was 49.3 years, and the median size of the tumor was 2.3 cm. None
of the examined clinicopathological variables were statistically
associated with the recurrence risk score.

Conclusion: This study indicated that standard clinicopathological
variables are not good predictors of early-stage breast cancer
recurrence. Because of the high cost of the Oncotype DX test, its
incorporation in breast cancer protocols needs stronger evidence.
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Introduction

Several prognostic factors predict the
future recurrence of or death from breast
cancer. The strongest prognostic factors
are patient age, comorbidity, tumor size,
tumor grade, number of involved axillary
lymph nodes, and tumor ERBB2
(HER2/neu) expression (1). The Oncotype
DX Breast Recurrence Score (ODxRS) test
is a clinically validated genomic assay that
can predict the likelihood of early-stage
breast cancer recurrence and may be
helpful in the decision-making concerning
systemic therapy. In the current study, the
association of this score with important
clinicopathological variables was
estimated. Since the Oncotype DX assay is
an expensive procedure, presenting its
correlation with clinicopathological
variables may provide valuable data for

developing breast cancer treatment
protocols.

Materials and Methods

A single- institution  observational

retrospective study was conducted using
44 female breast cancer patients' medical
records from 1 November 2017 to 12
December 2018 in Baghdad Oncology
Teaching Hospital. The patients had early-
stage estrogen receptor (ER)-positive and
Her2/neu negative invasive breast cancer
and had been surgically treated by either
modified radical mastectomy  or
lumpectomy with axillary dissection. The
hospital anonymized the data before
providing them to the researchers. The
patients had undergone the ODXRS test as
well. The ODXRS test assigns a score
between 0 to 100 to the early-stage breast
cancer, with higher scores meaning
increased recurrence risk and a higher
likelihood of benefiting from
chemotherapy. Patients with ODXRS

scores of< 20, 21-25, and> 26 were
categorized as low-, intermediate-, and
high-risk  groups, respectively. The
association of the ODXRS score with
clinicopathological variables, including
age at diagnosis, tumor size, histologic
type, tumor grade, lymphovascular
invasion (LVI), and progesterone receptor
(PR) status, were assessed with chi-square
and 'Fisher's exact tests.

Results

The mean age of the patients was 49.3 £ 10
years, and the mean size of tumors was
2.3+1.03 cm. The ODxRS mean was
24.8+16.2, and low, intermediate, and
high-risk scores were noted in 16 (36.4%),
16 (36.4%), and 12 (27.2%) patients,
respectively. In terms of clinical variables,
tumor size of T1 (52.3%), tumor grade 2
(79.5%), positive LVI (52.3%), and
positive PR (88.6%) were the more
frequent categories (Table 1).

As shown in Table 2, most patients
younger than 40 had intermediate (37.5%)
and high risk (37.5%) scores, while the
low-risk category had the highest
frequency in >40 age group (38.9%). In
terms of tumor size, most women with T1
(39.1%) and T2 (42.9%) tumors had low
and intermediate-risk scores, respectively.
Among cases with grade 2 tumors, 37.1%
had low recurrence risk scores, while most
cases with intermediate recurrence risk
scores (42.8%) had grade 3 tumors. Most
people without LVI had a low-risk score
(42.8%), while LVI was mainly detected in
patients with intermediate and high
recurrence risk scores (both 34.8%).
Invasive ductal carcinoma (IDC) was seen
in 60% of the patients with an intermediate
recurrence risk score, while invasive
lobular carcinoma (ILC) was recorded in
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35.9% of the low-risk group. Sixty percent
of PR-negative cases had high recurrence
risk scores, while, among PR-positive
cases, patients  with intermediate
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recurrence scores had the highest
frequency (41%). Our results showed no
significant association between ODXRS
and any clinicopathological variables.

Table 1: Demographic and Clinical Characteristics of Patients

Variable Number Percent
T1 23 52.3%
Size T2 21 47.7%
T3 0 0%
1 2 4.5%
Grade 2 35 79.5%
3 7 15.9%
No 21 47.7%
Lvi Yes 23 52.3%
Negative 5 11.4%
PR Positive 39 88.6%
. . ILC 5 12.4%
Histologic type IDC 39 82 6%
low 16 36.4%
Oncotype DX Breast |niermediate 16 36.4%
Recurrence Score .
High 12 27.2%
<40 year 8 18.2%
Age >40year 36 81.8%

LVI: lymphovascular invasion, PR: progesterone receptor, IDC: invasive ductal carcinoma, ILC: invasive
lobular carcinoma

Table 2: The Association Between ODxRS and Clinicopathological Variables

. ODxRS
Variable Low Intermediate High P-Value
<40 years 2 (25%) 3 (37.5%) 3 (37.5%) .
Age S40years 14(38.9%) 13 (36.1%) 9 (25%) 08
Size T1 9 (39.1%) 7 (30.4%) 7 (30.4%) o7
T2 7 (33.3%) 9 (42.9%) 5 (23.8%) :
1 (50%) 1 (50%) 0 (0%)
Grade 13(37.1%)  12(34.3%)  10(28.6%) (.2™
2 (28.6%) 3 (42.8%) 2 (28.6%)
No 9 (42.8%) 8 (38.1%) 4 (19.0%) .
LVI 0.9
Yes 7 (30.4%) 8 (34.8%) 8 (34.8%)
Histologic ILC 2 (40%) 3 (60%) 0 (0%) o
Type IDC 14 (35.9%)  13(333%) 12 (308%) OB
R Negative 2 (40%) 0 (0%) 3 (60%) 07"
Positive 14 (35.9%) 16 (41.0%) 9 (23.1%) :

* Chi-square test ** ' 'Fisher's exact test

Discussion
The study results showed that increasing

ODxRS had a statistically nonsignificant
association  with  clinicopathological
variables related to poor prognosis. In this

study, the mean age of the patients was
49.3 years, which was compatible with
Ozmen et al. (2) and Markopoulos et al. (3)
but not consistent with the median age of
54 years as reported by Wolf et al. (4).
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This difference may be due to various
demographic  characteristics in  those
populations.

The mean tumor size in our study was
2.3+ 1.03 cm, which was comparable to the
mean tumor size in Ozmen et al. (2), which
was 2 cm, while in Joh et al. (5) and Wolf
et al. (4), it was 1.49 and 1.6 cm,
respectively. Some parts of this difference
may be due to including patients with
early-stage breast cancer.

The most common histologic type in our
study was IDC (88.6%), which is
comparable to similar studies where IDC
histology accounted for nearly 80% (3) and
77% of cases (5). Grade 2 tumor was
found in 79.5% of patients. In a study by
Joh et al. (5), grade 2 accounted for 50% of
cases. In our study, 52.3% of patients had
LVI, and 88.6% were positive for PR,
while other studies have shown positive
LVI in 16% of cases (5) and PR positivity
in 86% of patients (3). Limiting the
inclusion criteria to invasive breast cancer
may justify these discrepancies.

In our study, the mean of ODxRS was
24.8 £16.2, which was higher than that
reported by Ozmen et al. (18.8 +14.0) (2).
On the other hand, 36.4%, 36.4%, and
27.2% of patients had low, intermediate,
and high recurrence scores, respectively.
This finding is compatible with the study
by Joh et al. (5), where low, intermediate,
and high recurrence scores were noted in
36%, 45%, and 19% of individuals.
However, Ozmen reported low,
intermediate, and high recurrence scores in
57%, 35%, and 8% of cases (2). This
difference may be due to the selection of
patients in the early stage of the disease,
which confirms the association of low
recurrence risk scores with the early stages
of breast cancer. The repetition of this
study in populations with different

distributions of clinical and pathological
characteristics would provide different
results.

In an analysis of two age groups (<40 and
>40 years), age was not a significant
predictor of recurrence score. This finding
is consistent with other studies that
indicated patients' age correlates poorly
with recurrence scores (2, 4, 5). In a study
by Farouq et al. (6), patients' age was
significantly associated with recurrence
scores. These results may be due to
differences in sample sizes and age
distribution in studies.

Our study found no association between
tumor size and recurrence score. It seems
that smaller and larger tumors were more
frequent in the low— and high—recurrence
score groups, respectively. This finding is
consistent with a similar result in the
studies by Farouq et al. (6) and Ozmen et
al. (2). However, Wolf et al. (4) noted only
a modest association between the
recurrence score and tumor size. Repeating
the study by modifying the effect of
differences in demographic characteristics
and larger sample size can provide a more
accurate estimate of this relationship.

In the current study, the recurrence risk
score tended to be higher in patients at
higher stages of the disease, although this
relationship ~ was not  statistically
significant. The higher recurrence risk was
associated with IDC pathology, too.
Similar results were reported for the
association between recurrence risk score
and histological types by Nguyen et al. (7)
and Joh et al. (5), indicating the
importance of tumor histological type in
disease recurrence.

Our study showed no association between
recurrence  risk score and LVI
(P-value=0.9). Other studies have reported
similar (7) or different (5) findings, which
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may be due to the diagnostic accuracy of
pathology in those studies. So, the
necessity of research with standard
diagnostic conditions is recommended.

The present study results indicate that none
of the classic clinicopathological predictors
had significant different between low-,
moderate—, and high-recurrence risk
groups. The observed discrepancies
between our findings and other mentioned
studies may reflect racial differences.
Furthermore, the small sample size in our
study may have lowered the power of the
study. Using the Oncotype DX test in
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This study indicated that standard
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