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Abstract

Background: Breast cancer is the most frequent malignant
disease in women. Neoadjuvant chemotherapy of breast cancer
leads to high clinical response rates of 70% to 90%. Breast
density (BD) is one of the most important factor that affect
pathological complete response. Low BD is associated with
more likelihood of pCR. Similarly low MBD (<25%) was
associated with better progression free survival in locally
advanced patients treated with neoadjuvant chemotherapy.

Aim of the Study: Is to evaluate the impact of mammo-
graphic breast density as a predictive factor for pathological
and clinical response to neoadjuvant chemotherapy in breast
cancer patients.

Patient and Method: The present study was carried out
on 50 patients with confirmed diagnosis of invasive breast
cancer and treated with neoadjuvant chemotherapy. Mammo-
graphic breast density was assessed for each patient and its
impact on clinical and pathological response to treatment.

Results: Patients with low breast density were more likely
to achieve pCR than patients with high breast density.

Conclusion: Patient with low breast density are more
likely to achieve complete and partial response to neoadjuvant
chemotherapy.

Other factors affect response to neoadjuvant chemotherapy
as, age less than 40, low body mass index, premenopausal
women, tumor grade 1, no lymphovascular invasion, absence
of multicenteric tumor are more likely to achieve complete
and partial response.

Key Words: Breast density (BD) — Pathological complete
response (pCR).

Introduction

BREAST cancer is the second most frequent cancer
worldwide and the first among women, excluding
non-melanoma skin cancer [1].
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Neoadjuvant chemotherapy was originally ap-
plied in locally advanced breast cancer patients
with the aim of tumor downstaging to allow for
surgical resection [2].

Neoadjuvant chemotherapy has some potential
advantages; it treats the systemic micrometastatic
disease from the beginning; reduces the tumor
load; increases the rate of conservative surgery;
allows the in vivo evaluation of sensitivity to chem-
otherapy and a rapid modification of the therapeutic
regimen [3].

Evidence then emerged that induction of path-
ological complete response (pCR) is a predictive
of long-term outcome with improved survival [4].

Several predictive factors for response to neo-
adjuvant chemotherapy have been studied such as:
Breast density, age, body mass index, hormonal
receptors.

Mammographic breast density refer to the tissue
composition of the breast which consist of stromal
and epithelial components (radiodense tissue),
which appear white on mammogram and fatty
tissue (radiolucent tissue) which appears black on
mammogram |[3].

Patients and Methods

This is a retrospective study including 50 pa-
tients with confirmed invasive breast cancer pre-
sented at Clinical Oncology and Nuclear Medicine
Department, Tanta University Hospital, between
January 2014 to December 2016.

Method:

Data are collected and analysed include history
and clinical examination and Local examination
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of the breast to assess tumor size, consistency,
shape, fixation to overlying or underlying structure,
its site within the breast. The breast skin is evaluated
for edema, erythema, ulceration or dimpling and
assessment of the nipple as regard the color, erosion,
retraction or displacement.

Baseline mammaography was performed for all
patients through visual assessment of screen films
of two-view mammograms (craniocaudal and me-
diolateral oblique) of each breast already performed
at the time of diagnosis.

Mammaography and ultrasonography was done
after the last cycle of chemotherapy to compare
the findings with mammography done at the start
of the treatment.

Satistical analysis of data:

Data were analyzed using IBM SPSS Statistics
software package version 20. Categorical datawere
presented as number and percentage. To detect
impact of different parameters on clinical and
pathological response to neoadjuvant chemotherapy
in breast cancer patients Univariate logistic regres-
sion analaysis was used.

Predictors which are significant in Univariate
logistic regression analaysis were entered in mul-
tivariate logistic regression analaysis.

Results

Table (1) illustrates, with univariate logistic
regression analysis there are statistically significant
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impact of each sociodemographic parameters on
pathological complete response separately, as less
than 40 years old patients were more likely to have
PCR compared to those whose age more than 40
years old, (OR=38 (.15-.96), p=.04).

Also Menopausal state had stetistically signif-
icant impact on pCR, with [OR=409 (.19-.89),
p=.024], aswell as BMI as showed in (Table 1).

Table (2) illustrates, with univariate logistic
regression analysis there are statistically significant
impact of some a histopathological parameters on
clinical and pathological response separately, as
tumors with grade 1, absence of multicentric with
no lympphovascular invasion more likely to have
response as [OR=.45 (.205-.98), p=.047, .OR=.370
(.18-.76), p=.007, OR=.381 (.17—.86), p=.02] re-
spectively. While tumor stage has no stetistically
significant impact on response the same like estro-
gen/progesterone status. In contrast the patients
with positive HER2 more likely to have response
[OR=214 (.062-.74), p=.015].

Table (3) illustrates, with univariate logistic
regression analysis there are statistically significant
impact of Chemotherapy Type parameters on clin-
ical and pathological response as p=.038 while
number of cycle has no impact on response).

Table (4) illustrates that by Univariate logistic
regression analysis, the difference between low
breast density and high had statistically significant
impact on response, as the odds ratio is[OR=.31
(.117-.620) and p=.002].

Table (1): Pathological complete response (pCR) rate according to sociodemographic

parameters.
pCR
Parameters Response No response OR! (95% ClI 2) p
No. % No. %
Age:
<40 6 12 16 32 .38 (.15-.96) .04*
>40a 6 12 22 44
Menopause:
Premenopause 18 22 44 409 (.19-.89) .024*
PostmenopaLiseb 3 6 16 32
BMI:
(18-24.9) 3 5 10 .6 ((14-2.5) .045*
(25-29.9) 4 8 10 20 4 (112-1.3)
(30-39.9) 5 10 16 32 3 (.11-85)
(>40)¢ 0 0 7 14

*: Statistically sig <.05. 1: OR, Oddsratio. 2: Cl, Confidence interval.

a,b,c: Reference groups.
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Table (2): Pathological complete response (pCR) rate according to histopathological
Characteristics parameters.

pCR
2
Parameters Response No response OR' (95% CT ) p
No. % No. %
Tumor grade:
Grade 1 9 18 20 40 45 (.205-.98) .047*
Grade2a 3 6 18 36
Multicentric tumours:
Yesb 2 4 11 22 .370 (.18-.76) .007*
No 10 20 27 54
LVI:
Yes¢ 4 8 17 34 381 (.17-.86) .02%
No 8 16 21 42
Tumor stage:
Stage 1 1 2 1 2 1 .067
Stage2 4 8 6 12 .67
Stage3A 4 8 17 34 235
Stage 3B 3 6 14 28
ER/PR status:
Positive 9 18 23 46 S (1199-2.2) 37
Negative 3 6 15 30
HER2:
Positive 9 18 14 28 214 (.062-.74) .015%*
Negativee 3 6 24 48

1: OR, Odds ratio.  2: CI, Confidence interval.  a, b,c,d,e: Reference groups.

Table (3): Pathological complete response (pCR) rate according to treatment modalities.

pCR
2
Parameters Response No response OR' (95% CI1 ) p
No. % No. %

Chemotherapy Type:

Anthracycline & 10 20 23 46 43 (.21-913) .038*

Taxane 2 (.04-913)

Anthracycline 2 4 10 20

Taxanea 0 0 5 10
NO. cycle:
<6 2 4 11 22 49 (.09-2.6) 404
6-8 10 20 27 54
*: Statistically sig <.05 1: OR, Odds ratio. 2: CI, Confidence interval. a: Reference groups.

Table (4): Pathological complete response (pCR) rate according to breast density.

pCR
2
Parameters Response No response OR' (95% CT1 ) p
No. % No. %
Breast Density:
Low 7 14 52 68.4 31 (.117-.620) .002%*
Higha 5 10 24 31.6

1: OR, Odds ratio. ~ 2: CI, Confidence interval.  a: Reference groups. *: Statistically sig <.05



3110 Mammographic Breast Density as a Predictive Factor for Response

Discussion

Neoadjuvant chemotherapy is the standard care
for treatment of locally advanced and inoperable
breast cancer [6].

Theidea outcome of NAC isthe complete
absence of residual invasive tumor cells within
excised breast tissue following NAC, or patholog-
ical complete response (pCR), which strongly
predicts favorable prognosis as compared with
patients who experience partial or no response
(non-pCR) [7].

Neoadjuvant chemotherapy help for more rapid
assessment of the efficacy of new therapeutic
agents and early cessation of ineffective treatment

(8]

In this study we aimed to evaluate the impact
of mammographic breast density and other clinical
and histopathological factors on clinical and path-
ological response rate to neoadjuvant chemotherapy
in breast cancer patients.

In this study several factors affect the response
to neoadjuvant chemotherapy.

In this study, 10% of patient achieve complete
response, 66% achieve partial response, 14% of
patients have stable disease, 10% of patients have
progressive disease.

One of the factors that affect response to neo-
adjuvant chemotherapy is the breast density, in
this study about 10% from patient with high breast
density achieve response (complete and partial)
while 14% of patient of low breast density achieve
response.

In Elsamany Set a., study 241 patients involved
in this study after receiveing neoadjuvant chemo-
therapy; Low BD patients were more likely to have
pPCR compared to those with high BD, however,
the difference was of borderline significance (30.5%
vs 19.5% respectively, OR=1.8, 95% CI=0.98-3.3,
p=0.056) [9] .

However, Castanedaet al., 2014 failed to show
any correlation between mammaographic BD and
pCR [10].

This difference may be due to the difference in
the number of the patient included in different
studies and also the quantitative visual assessment
of mammographic BD utilized in our study has
some limitations. It lacks the accurate estimation

of BD provided by computer-aided assessment in
addition to the hazard of inter-observer variation
in BD evaluation.

However, this method has some advantages. It
isasimple method that can be easily implemented
in the routine practice without requiring special
software and it classifies patients into easily inter-
pretable groups.

Other factors also affect response to neoadjuvant
chemotherapy and achievement of clinical and
pathological response such as. Age, menopause,
BMI, tumor grade, stage, multicenteric tumor,
lymphvascular invasion, hormonal receptor status
and HER2, treatment regimen and number of cy-
cles.

In our study patients with age less than 50 were
more likely to have clinical and pathological re-
sponse as compared to those whose age more than
50 years old [OR=.38 (.15-.96), p=.04].

Y oung patients seem to achieve higher response
rates after neoadjuvant chemotherapy. In the Gepar-
Trio study, age was the only independent predictive
factor for achieving a pCR in triple negative breast
cancer [11].

Body mass index also affect response to neo-
adjuvant chemotherapy, in our study patient with
low BMI are more liable to achieve clinical and
pathological response. (p=.045).

So higher BMI was associated with worse pCR
to NAC. In addition, its association with worse
overall survival suggests that greater attention
should be focused on this risk factor to optimize
the care of breast cancer patients [12].

Thisrefersto the importance of keeping normal
body weight to improve the outcome of therapy of
breast cancer patients. This poor outcome is con-
sistent with data reported by Dawood et al., who
displayed worse survival outcome in obese and
over-weight patients with locally advanced breast
cancer compared to normal/underweight counter-
parts [13].

Also menopausal status play arolein response
to neoadjuvant chemotherapy, in our study premen-
opausal women are more likely to achieve response
as compared to postmenopausal group (p=0.024).

This can be explained as higher level of oestra-
diol produced in postmenopausal women through
aromatisation of androgens in the adipose tissues
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lead to worse response to neoadjuvant chemother-
apy [14].

There are also other histopathological parame-
ters that affect response to neoadjuvant chemother-
apy such as, tumor grade, stage, lymphovascular
invasion, multicenteric tumors.

In our study; there are statistically significant
impact of some histopathological parameters on
clinical and pathological response separately, as
tumors with grade 1, no multicentric with no LVI
more likely to have response as [OR=.45 (.205-
.98), p=.047, OR=.370 (.18-.76), p=.007, OR=.381
(17-.86), p=.02] respectively. While tumor stage
has no statistically significant impact on pCR.

The current Dutch guidelines recommend NAC
in patients with atumor larger than 2cm or smaller
high-risk tumors with as main goal a safer and less
extensive surgery [15].

Some studies have shown that lymphovascular
invasion is associated with “chemoresistant” can-
cers [16] and that its absence on core biopsiesis
associated with pathological complete response
(PCR) and improved survival [17].

Othersfound that LVI was a significant com-
ponent of clinical, pathologic scores that predict
response and survival in women receiving NAC
[18].

Although the exact mechanism is unknown,
LVI may represent an aggressive tumor or tumor
environment that could portend aworse prognosis.

In our study we found that patients with multi-
centeric tumor were less liable to achieve response.

This datais supported by GeparTrio, Gepar-
Quiattro, and GeparQuinto trials including 6134
women with breast cancer. The patients were
classified as having unifocal (n=4,733, 77.1%),
multifocal (n=820, 13.4%), or multicentric (n=581,
9.5%) tumors.

The respective pCR rates were 19.4, 16.5, and
14.4% respectievely.

So pCR was obtained more in patients with
unifocal tumor than multicentreic tumor [19].

Hormonal receptor status and HER? status also
affect response to neoadjuvant chemotherapy. In
our study ER, PR have no statistically significant
impact on response, however the patients with
positive HER2 more likely to have complete and
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partial response than patients with HER2 negative
[OR=.214 (.062—,74), p=.015].

In Houssami N et al., study data were collected
from NAC trials study the effect of hormonal
receptor on pCR; the highest rates of response was
observed among patients with triple-negative or
estrogen receptor (ER)-negative, human epidermal
growth factor receptor-2 (HER2)—positive (ER—/
HER2+) cancers, while very low pCR rates are
seen in patients with ER+/HER2—tumors [20].

Treatment modalities also affect response rate,
in our study patients treated wih anthracycline and
taxenes achieve response more than patients re-
ceived anthracycline only or taxenes and cyclo-
phophsamide.

New studies evaluated the therapeutic response
of combination therapy with anthracycline-taxane
versus anthracycline alone [21] .

Combination chemotherapy regimens, whether
simultaneous or sequential, may duplicate the
pathol ogic compl ete response rate (pCR), reaching
30% in a population that includes initial stages
[22].

Conclusion:

* Response to neoadjuvant chemotherapy is affected
by several factors such as; demographic factors,
histopathological factors and breast denisty.
Patient with low breast density are more likely
to achieve complete and partial response to neo-
adjuvant chemotherapy.

* Other factors affect response to neoadjuvant
chemotherapy as, age less than 40, low body
mass index, premenopausal women, tumor grade
1, no lymphovascuar invasion, no multicenteric
tumor are more likely to achieve complete and
partial response.

» Treatment modalities also affect complete and
partial response, in our study patients treated
with anthracycline and taxenes achieve response
than patients received anthracycline only or taxe-
nesonly.

Recommendation:

* More studies are needed on larger number of
patients to asees effect of breast density on neo-
adjuvant chemotherapy.

* Breast density should be assesd before start of
treatment.
Conflict of interest:
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