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Abstract

Introduction: Breast cancer is the most common cancer among Egyptian women. The disease is often advanced at diagnosis. Since
molecular profiling is not feasible in routine practice, we sought to examine the association of age distribution with hormone receptor
profile, disease stage and outcome among Egyptian women.

Patients and methods: We conducted a retrospective review of breast cancer patients treated at Mansoura University Cancer Center in
the Nile Delta from 2006 through 2011. Age groups were examined in relation to hormone receptors status and tumor clinicopathologi-
cal criteria. Additionally, the effect of receptor status on disease relapse and disease-free survival was examined with logistic regression
and Kaplan—Meier analysis.

Results: A total of 263 patients were included in the current analysis. About 66.9% (n = 176) of patients were hormone receptor posi-
tive, 14.1% (n = 37) were Her /neu positive, and 19.0% (n = 50) were triple negative. Median age of the patients was 52 years and was
equal across all receptor status types. Triple negative status correlated with increased risk of disease relapse (odds ratio = 1.8, P =0.03)
and with shortened disease-free survival (hazards ratio =2.6, P < 0.01).

Conclusion: The age distribution and receptor status pattern in the Nile Delta region does not explain the aggressive behavior of the
disease. The age of the patients at diagnosis is older than patients in earlier studies from Egypt emphasizing the importance of imple-
menting mammographic screening programs.
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Introduction

Breast cancer is the most common cancer of women
worldwide.! In Egypt, the disease accounts for
37% of women’s cancer with an incidence rate of
49.6/100,000.> The disease is often advanced at
diagnosis, and the mortality is still high.>* Since the
behavior of the disease is generally governed by its
molecular subtype,>® there have been speculations
that Egyptian women suffer aggressive subtypes more
frequently. The molecular pattern of breast cancer
in the Egyptian population was recently published.
Salhiaetal’ examined around 200 tumor samples from
Egyptian patients with immunohistochemistry (IHC)
and classified them into luminal A, luminal B, Her+,
and basal-like subtypes based on estrogen receptor,
progesterone receptor, Her/neu, ki67, EGFR, and
CK 5/6 markers. Contrary to popular belief, basal-
type carcinomas accounted for only 11% of the
Egyptian samples.” These authors concluded that
the advanced disease stage encountered in Egyptian
practice cannot be explained by an increased inci-
dence of the aggressive molecular subtypes. We
sought to examine the association of age distribution
with hormone receptor profile, disease stage, and
outcome among Egyptian women. Additionally, to
better understand the relation between tumor char-
acteristics and the disease outcome, we sought to
examine the association of receptor status on disease
relapse and disease-free survival. We relied entirely
on routinely performed laboratory tests as markers
for tumor subtypes, and we considered the triple
negative breast cancer as a rough surrogate for basal-
type carcinoma.® !

Patients and Methods

We retrospectively reviewed the data for all breast can-
cer patients treated at Mansoura University Oncology
Center from 2006 through 2011. Data abstracted from
patients’ charts included clinicopathological criteria,
diagnostic and therapeutic procedures, and follow-up
visits. Specifically, patient age, American Joint Cancer
Committee (AJCC)stage, tumor grading, receptor status,
date of diagnosis, date of last follow-up, and the occur-
rence of tumor-related events were extracted. Tumor
staging was recorded according to the 2010 AJCC can-
cer staging. For the purpose of this study, we recorded
the pathological staging on file.

Receptor status was determined by IHC on paraffin
sections according to manufacturer’s instructions (all
from Thermo Scientific, Lab Vision Corp., Fremont,
CA) using antiestrogen-o. rabbit monoclonal (clone
SP1, catalog # RM-9101-S1), progesterone receptor
mouse monoclonal Ab-2 (catalog # MS-192-P) and
Her,/neu Ab-17 (clone €2-4001+3BS5, catalog # MS-
730-P0). Weak staining or infrequent staining (<<1%)
was considered as negative for hormone receptors. 30%
cut off threshold was used for Her,/neu. FISH was not
routinely utilized due to low availability. For the sake of
the current study, ER and/or PR positivity qualified the
case as receptor positive regardless of Her /neu status.

For stage I and II, surgical treatment consisted of
modified radical mastectomy (MRM) or breast conser-
vative (BCT) therapy according to patient preference
and coexisting contraindication for BCT. Stage III
cases were offered MRM. A few of these patients opted
for immediate autologous tissue breast reconstruction.

Adjuvant treatment protocols followed at the
hospital were in accordance with the current recom-
mendations at the time of therapy.'? In particular,
adjuvant chemotherapy regimen used was CAF X 6
(cyclophosphamide 500 mg/m? intravenous [IV] day
one, doxorubicin 50 mg/m? IV day one, 5-FU 500mg/m?
IV day one, every three weeks X 6 cycles). For triple
negative cases, CAF x 3 followed by TAC x 3 (doc-
etaxel 75 mg/m? IV day one, doxorubicin 50 mg/m?
IV day one, cyclophosphamide 500 mg/m? IV day one,
every three weeks x 3 cycles). For Her /neu cases, tras-
tuzumab was added. Similar chemotherapeutic proto-
cols were used as neoadjuvant in cases that were not
technically resectable at presentation, for example, due
to extensive skin involvement. These cases were not
substratified for sake of simplification.

Statistical analysis was performed using SPSS
Gradpack 17.0 (IBM SPSS Inc., Chicago, IL).
Descriptive statistics were presented as medians and
95% confidence intervals (Cis). Correlation of age
with disease survival, stage, and grade was examined
with the Spearman nonparametric test. Tumor relapse
association with receptor status was examined with
the chi-square test. Disease survival was modeled
using the Kaplan—Meier method, and the effect of
receptor status on survival was evaluated with the
log-rank Mantel-Cox test. Multivariate analysis was
performed with the logistic regression model for the
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event of relapse and with the Cox regression model
for event-free survival.

Results
A total of 263 patients with completed receptor status
and follow-up information were included in the current
analysis. The mean age of the patients was 53 years
(£ 11.6 SD). The 25th, 50th (median), and 75th age
percentiles were 45, 52, and 60 years, respectively.
Pathological AJCC stage classification showed that
21 (9.5%) patients were in stage I, 92 (41.6%) were
stage II, 104 (47.1%) were in stage 111, and 46 (1.8%)
were in stage I'V. Tumor grading showed that grades I,
II, and III represented 14 (5.5%), 195 (77.1%), and
44 (17.4%) of the tumors, respectively. In addition,
10 cases were ungradable special type tumors. A total
of 176 (66.9%) patients’ tumors were hormone recep-
tor positive (HRP), 37 (14.1%) were Her,/neu posi-
tive (HER), and 50 (19.0%) were triple negative (TN)
(Fig. 1). At a median follow-up of 31 months, 151
(69.6%) patients were disease free and 66 (30.4%)
patients had relapses.

The age distribution was similar across the
3 types of patients as defined by the hormone recep-
tor status (Fig. 2). Free and relapsed patients had the
same median age of 52 years. Patient age was sig-
nificantly correlated with tumor grade (Fig. 3), with
younger age being correlated with high grade tumors
(Spearman rho = —0.27, P < 0.01). Patient age was
also correlated to a modest degree with tumor stage
(Spearman rho = —0.14, P = 0.04). However, patient
age was not correlated with patient survival (Fig. 4)
(Spearman rho =-0.16, P = 0.80).
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Figure 1. The distribution of receptor status tumor type across the study
population.
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Figure 2. Patients’ age distribution according to the receptor status pattern.
Median age of the whole population is depicted by a transverse line.
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Figure 3. Patients’ age distribution according to tumor grade. Median
age of the whole population is depicted by a transverse line.
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Figure 4. Patients age according to the incidence of tumor relapse dur-
ing the study period. Median age of the whole population is depicted by
a transverse line.
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Patients with triple negative status had higher risk
of relapse than other patients. Relapse rate was 25.2%
in HRP (36 patients), 28.1% in HER (nine patients),
and 50.0% in TN (21patients) (chi-square = 9.55,
P =0.01). The significance remained when compar-
ing TN with non-TN (chi-square = 9.44, P < 0.01)
(Table 1).

On multivariate analysis, tumor AJCC stage and
receptor status predicted disease relapse. Triple nega-
tive status had almost double the risk of relapse com-
pared with receptor positive status (odds ratio = 1.8,
95% CI = 1.1-3.0). (P = 0.03, logistic regression). On
the other hand, tumor grade and patient age did not
predict tumor relapse in the logistic regression model.

Median disease-free survival for the whole cohort
was 60 months (95% CI = 45.7-74.3). Hormone
receptor positive patients had a median survival of
63 months (95% CI=151.4-74.6), Her /neu cases had a
median survival of 36 months (95% CI = 18.8-53.2),
and triple negative patients had a median survival of
42 months (95% CI = 21.4-62.6), (Fig. 5). Receptor
status had significant associations with disease-free
survival for all patients and at every disease stage
(P < 0.01, log-rank, Mantle Cox).

Median disease-free survival for patients younger
than 50 years was 45 months (95% CI =30.19-59.81)
(Fig. 6). For patients =50 years, median disease-free
survival was 63 months (95% CI = 51.42-74.58)
(Table 2 and Fig. 7). On multivariate analysis, tumor
stage and receptor status independently predicted
shorter disease-free survival.

Table 1. The risk of relapse (number and percentage)
by receptor patterns (hormone receptor positive, Her,/
neu positive and triple negative) was compared using the
chi-square test.

Free Relapse Total
HRP 107 36 143
74.8% 25.2% 100.0%
HER 23 9 32
71.9% 28.1% 100.0%
TN 21 21 42
50.0% 50.0% 100.0%
Total 151 66 217
69.6% 30.4% 100.0%

Notes: The TN had significantly higher relapse than other groups (chi-
square = 9.55, P=0.01). The significance remained when comparing TN
with non-TN (chi-square = 9.44, P < 0.01).

Abbreviations: HRP, Hormone receptor positive; HER, Her,/neu
positive; TN, Triple negative.
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Figure 5. Kaplan—Meier curve for disease-free survival in the entire study
population stratified by receptor pattern.

Abbreviations: HRP, Hormone receptor positive; HER, Her /neu positive;
TN, Triple negative.

Discussion

In this cohort, we determined the age distribution and
the receptor status profile of Egyptian breast cancer
patients and their relation to the disease outcome. The
disease was diagnosed at a median age of 52 years,
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Figure 6. Kaplan—Meier curve for disease-free survival in patients
younger than 50 years stratified by receptor pattern.

Abbreviations: HRP, Hormone receptor positive; HER, Her,/neu
positive; TN, Triple negative.
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Table 2. The disease-free survival (Median and 95% ClI) stratified by receptor pattern and age grouping and compared

using Log rank, mantel cox test.

Age Receptor Median Standard 95% confidence interval P value
status survival error Upper bound Lower bound Log rank,
mantel cox
All ages HRP 63.000 5.922 51.392 74.608 0.013
HER 36.000 8.791 18.769 53.231
TN 42.000 10.505 21.410 62.590
Overall 60.000 7.313 45.667 74.333
<50 years HRP 61.000 13.841 33.871 88.129 0.376
HER 36.000 9.743 16.904 55.096
TN 42.000 17.490 7.720 76.280
Overall 45.000 7.554 30.193 59.807
=50 years HRP 63.000 7.372 48.552 77.448 0.032
HER ****. ****. ****‘ *-k**.
TN 37.000 9.088 19.187 54.813
Overall 63.000 5.907 51.423 74.577

Abbreviations: HRP, Hormone receptor positive; HER, Her,/neu positive; TN, Triple negative.

almost two-thirds of cases (67%) were positive for
hormone receptors and the disease outcome was
worse in hormone receptor negative patients.

There is a widely held belief that breast cancer is
a disease of younger Egyptian women. Median age
at diagnosis is often quoted to be midforties.>!*!* The
Middle East cancer consortium report is a landmark
source for population-based cancer incidence in Egypt
and included cancer incidence information from the
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Figure 7. Kaplan—-Meier curve for disease-free survival in patients
50 years and older stratified by receptor pattern.

Abbreviations: HRP, Hormone receptor positive; HER, Her,/neu
positive; TN, Triple negative.

Gharbia governorate in the Nile Delta.>!* This report
indicated an exceptionally high incidence of breast
cancer in the age group 25 to 34 years. Hospital-based
reports from The National Cancer Institute in Cairo
indicated a median age of 46 years.” Consequently,
practitioners in our country adopted a concept of lim-
ited utility of mammography as a screening tool not
only because of'its cost but also because of the youth of
the target population. We previously proposed a breast
cancer screening program based on clinical breast
examination with selective use of mammography, and
we rationaled our proposal on the decreased accuracy
of mammography at young ages.'® The data in the cur-
rent study and other recent reports from Egyptian data-
bases indicate a trend towards an age distribution shift
from the midfifties to the early sixties.”!” This chang-
ing trend in age at diagnosis emphasizes the impor-
tance of implementing screening mammography in
our community and advises against the reticence of
many practitioners to recommend mammography for
routine screening. In fact, a recent governmental out-
reach program for mammographic screening imple-
mentation in Egypt showed encouraging results.'®
However, the age at diagnosis described herein is still
younger than the median age of 61 years in the United
States as published by the Surveillance, Epidemiol-
ogy and End Results (SEER). The age difference from
US figures may be partially explained by the overall
younger population in Egypt.

Interestingly, Stage I disease is twice as frequent in
our series compared with the Gharbia Cancer Registry
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data (9.5% vs. 4.4% respectively). Metastatic cases
decreased dramatically, while the percentage of locally
advanced cases remained unchanged. This change is
possibly associated with a time trend from the years
1999-2006 in Gharbia registry to 2006-2011 in our
series.

The prevalence of hormone receptor positive
cancer however seems comparable to Western data.
Overall, 67% of cases were positive, and 23% were
negative for hormone receptors as examined by IHC.
These results are comparable to other published
data from Egyptian databases. Dye and colleagues
reported a 69% incidence of hormone receptor pos-
itivity in all cases with known receptor status in
Gharbia Cancer Registry in Egypt.! Similar reports
from Asia described 17.6% of triple negative cancer
in 3 ethnic populations of Malaysia®® and 20.6% in a
Chinese population.?!

The current study is the first local study to exam-
ine the association of age distribution with hormone
receptors. Nevertheless, we acknowledge some
limitations. As we used databases from governmen-
tal health care institutions, the examined population
probably represent a lower income group than typi-
cal Egyptian breast cancer patients. This limitation is
basically universal to all published reports from the
Nile Delta region that examines patients who seek
mostly free governmental healthcare services. Due to
the absence of a national medical insurance coverage,
the private health care sector accommodates many
of the higher income population. However, hospital
based-data from the National Cancer Institute in Egypt’
representing an income group similar to our patients
still showed a younger median age than the present
study. Using a retrospective design, we could not
identify a primary source for mortality data. However,
disease-free survival data clearly show the pattern of
disease biological and outcome features.

In conclusion, the profile of breast cancer in
this Egyptian cohort shows an age distribution
that is different from those of Western countries.
Stage at diagnosis is still relatively advanced and
the treatment results are disappointing. This pat-
tern is typical for developing communities where
Western lifestyles import several risk factors for
increased cancer, while the health care service is
still lagging behind. The present data dispel the
concept of the limited utility of mammographic

screening and strongly advise more effort to
implement screening programs and provide adju-
vant therapy.
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