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ABSTRACT

Background: Breast cancer is increasingly regarded as a heterogeneous disease which can be classified into
distinct molecular subtypes with prognostic significance.

Objectives: Retrospective evaluation of the response to neoadjuvant chemotherapy for patients with the major
molecular subtypes of breast cancer as classified using immunohistochemical assay and to investigate the
patterns of benefit from the neoadjuvant chemotherapy in different molecular subtypes

Materials and methods: ER, PR, HER2 and ki-67 were used to divide102 breast cancer patients treated with
neoadjuvant chemotherapy (NCT) into 4 subtypes: luminal A (ER+,PR+ HER2-, and ki-67 <14%), luminal B
(ER+, PR+,HER2- and ki-67>14% ; ER+ and/or PR+, HER2+), HER2-overexpression (ER-, PR- and HER2+)
and triple-negative (ER-, PR-,and HER2-). Results: Of the 102 patients analyzed, 9 patients (8.8% of all
patients) achieved pCR with 2.6% (2/76) for luminal subgroup, 0.0% (0/8) for HER2-overpression subgroup
and 38.9% (7/18) for triple-negative subgroup with a high statistical significant value (p=0.000). Conclusions:
Molecular subtypes are good predictors for response to NCT in breast cancer patients. Compared to luminal A
tumors, HER2-overexpression and triple-negative subtypes are more sensitive to NCT.

Keywords: Breast cancer - molecular subtype - predictive factor - chemotherapy - pathologic complete
remission.

INTRODUCTION surrogate marker of better survival ®. Luminal

Breast cancer is a heterogeneous disease, tumors are considered to be less chemotherapy
therefore, tumor with the same clinicopathological responsive, and someone even believe that luminal
characteristics may be diverse in disease behavior, A tumors should receive endocrine therapy only
response to therapy and prognostic. Gene and should avoid NCT. However, we implemented
expression profiling studies have identified at least NCT in breast cancer patients not only to achieve
four categories of breast cancer: luminal A, luminal pCR but also to change the choice of surgery.
B, HER2-overexpression, and basal-like subtype . Treatment of luminal tumors with NCT can allow

Traditionally, neoadjuvant chemotherapy breast-conserving surgery to take place and as such
(NACT) has been used in locally advanced breast can be an effective treatment option for this group
cancers that are deemed inoperable. Also, it has @

been increasingly used for tumors that are
resectable, but the intent is to reduce the tumor size
by NACT and subsequently remove a smaller
portion of breast tissue than would otherwise be
removed at primary surgery. The aim of NCT is to
downstage the tumor load to increase the rate of
breast-conserving surgery and to gain information
on drug response by breast assessment .
Moreover, NCT provides the opportunity to
discover predictive markers of chemotherapy.
Several researches had demonstrated that patients
achieved pathologic complete remission (pCR) had
better prognosis than those that did not. The
prediction of the possibility of pCR before starting
NCT can be used to maximize the treatment and
minimize unnecessary toxicity ®. It is well
accepted that various subtypes of breast cancer
show different sensitivities to NCT. A large number
of clinical trials had revealed that pCR was related
to good treatment outcomes and could be used as a

AIM OF THE WORK

The aim of this study is to report and
evaluate  retrospectively the response to
neoadjuvant chemotherapy for patients with the
major molecular subtypes of breast cancer as
classified using immunohistochemical assay and to
investigate the patterns of benefit from the
neoadjuvant chemotherapy in different molecular
subtypes in Clinical Oncology Department, Ain
Shams University hospitals from 2011 to 2014.

PATIENTS AND METHODS
Study Population

Our study is retrospective study included
102 patients from 2011 till 2014. The patients who
were initially diagnosed by core needle biopsy and
treated with NCT followed by definitive surgical
resection were retrieved from the Clinical
Oncology Department, Ain Shams University
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hospitals. The study was approved by the Ethics
Board of Ain Shams University.

Response evaluation

The response to treatment at the time of
surgery was taken as an end point. Both pathology
and clinical findings were used for response
evaluation. After two cycles of chemotherapy, we
evaluated the treatment outcome by using
ultrasound or MRI. Patients with favorably
responding tumors continued their initial
chemotherapy to four cycles or more, and patients
with minimal response or stable disease were
switched to the alternative chemotherapy regimen
or immediate surgical operation. According to the
diameter of primary tumor and the axillary lymph
node status, the clinical response was classified as
complete response (CR), partial response (PR),
stable disease (SD), or progressive disease (PD).
Molecular subtyping

Luminal A tumors were defined as ER+,
PR+, HER2, and ki-67 <14%. Luminal B tumors

were defined as ER+, PR+, HER2-ki-67>14%;
ER+ and/or PR+, HER2+. HER2-overexpression
tumors were defined as ER-, PR-, and HER2+.
Triple negative tumors were defined as ER-, PR-,
and HER2-.

RESULTS

A total of 102 patients were eligible for
final analysis. Luminal subtype was detected in 76
(74.5%) patients, HER2 overexpression subtype
was detected in 8 patients (7.8%) while triple-
negative subtype was detected inl8 patients
(17.6%).

Of the 102 patients analyzed, 9 patients
(8.8% of all patients) achieved pCR with 2.6%
(2/76) for luminal subgroup, 0.0% (0/8) for HER2-
overpression subgroup and 38.9% (7/18) for triple-
negative subgroup with a high statistical significant
value (p=0.000) as shown in table (1) .Four patients
had stationary disease and all are in the luminal
subgroup and no patients developed progressive
disease in our study.

Table (1): Response of different molecular subtypes to neoadjuvant chemotherapy

)Iumlna)\/lo HER20 ;’lpplej—/;/e value*  lalue )
Minimal ) .6% 0% 6%
Good | 5% 0% D 6%
gggjje 0 fe?tehfe':g(')ﬁi'e 6% 0% 9%  |l0s4  Dor B
tionary disease 3% 0% 0%
rogressive 0% 0% 0%

NS: Non significant; S: Significant; HS: Highly significant
*:Chi-square test

DISCUSSION

Breast cancer (BC) is a heterogeneous
disease not only in clinical but also in biological
features. The heterogeneity of BC results in
significant differences between certain histo-
molecular subgroups in treatment efficacy and
prognosis. Gene expression profiling has led to
identification of 4 different molecular subtypes
(luminal A, luminal B, basal-like, HER2+) @),

Neoadjuvant ~ chemotherapy  (NAC),
known as induction or preoperative treatment, has
been widely used to treat locally advanced and
inflammatory breast cancer. In addition, this
approach was introduced in operable BC with the
initial aim to downstage the tumor for better loco-
regional control and increased conservative surgery
rate ®. Another important advantage of using NAC
was an early identification of unresponsive tumors
that gives an opportunity to terminate the

ineffective therapy and/or to switch to an
alternative regimen ©.

Regarding pathological response for
neoadjuvant therapy, 9 patients achieved pCR
(8.8%). The percentage of pCR cases differed
significantly among the 3 molecular subtypes with
highest percentage in triple-negative subtype 38.9%
(7/16). Much lesser percentage for luminal subtype
2.6% (2/76) being luminal B with HER2- and no
cases had pCR in HER2-overpression subtype (0/8)
(p=0.000).

Our results are similar to results of
Krijgsman et al. ™ who tested neoadjuvant
chemotherapy response in 133 breast cancer patients,
treated with FAC /Taxotere  neoadjuvant
chemotherapy. BluePrint classification of a patient
cohort that was treated with neoadjuvant
chemotherapy (n = 133) showed significant
difference of pathological complete response (pCR),




among molecular subgroups, 3% of patients in
MammaPrint low-risk, luminal-A type subgroup,
11% of a patients in the MammaPrint high-risk,
luminal- B type subgroup.

In our study pathologic complete response
in HER 2 enriched breast cancer was 0.0% (0/7)
and this shows disagreement with all studies as in
our study no anti HER 2 therapy used. This
indicates the importance of using anti HER2
therapy in all HER2 enriched molecular subtype of
breast cancer and its significant difference in
pathologic complete response.

In our study, pCR was 38.9% (7/18) for
triple-negative subtype (p=0.000). This result shows
agreement with Wu et al. ® retrospective study
where 249 patients treated with neoadjuvant
chemotherapy were included in this retrospective
study. All the patients were classified as TNBC and
non-TNBC Among all 249 cases, 54 (21.7%) were
TNBC patients, 195 (78.3%) were non-TNBC
patients. Compared with non-TNBC patients, the
pathological complete response (pCR) rate of
patients with TNBC was 25.9%, which was
significantly higher than that of patients with non-
TNBC (P =0.019). Patients with TNBC were more
sensitive to neoadjuvant docetaxel plus epirubicin
chemotherapy. Compared with non-TNBC patients,
TNBC patients had increased pCR rate.

CONCLUSION

Molecular subtypes based on ER, PR,
HER2 and ki-67 can predict the pathological
response of breast cancer patients treated with
neoadjuvant chemotherapy. pCR rate varies
significantly among different breast cancer
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molecular sub-groups. pCR rate is higher in triple
negative breast cancer than HER 2 enriched and
luminal subtypes.
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