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ABSTRACT

Background: Breast cancer is the second most common cancer in the world and by far the most frequent
cancer among women with an estimated 1.67 million new cancer cases diagnosed in 2012 (25% of all
cancers). Breast cancer allocated into Luminal, HER2 augmented and basal subtype according to
immunohistochemically indicators like ER, PR and HER2/neu. High body mass index (BMI) associated
with more aggressive tumor behavior and a poor prognosis. Objective: The goal of this study is to
determine the impact of BMI on molecular subtypes defined by (ER), (PR), and (HER2/neu) expression,
histopathological types, grade and stage of breast carcinoma in pre- and postmenopausal patients.
Method: This study carried out on (70) cases of breast cancer. Results: no significant differences between
BMI means according to immunohistochemistry of breast Cancer in perimenopause and postmenopausal.
No significant association between histopathological subtypes, grade and stage of breast cancer and BMI
among study sample. Conclusions: The obese patients constitute the largest percentage of women with
breast carcinoma. Occurrence of large Percentage of invasive ductal carcinoma of (NOS) among the

obese women.
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INTRODUCTION

Breast cancer is the 2nd utmost communal malignancy
wild world and most recurrent malignancy among
women an assessed 1.7 million current patients
diagnosed in 2012 (25% of all malignancies). It is the
peak communal malignancy in females together in high
and low developed republics with considerably high
patients in fewer developed countries (883) thousand
patients than in high developed countries (794)
thousand.™ Obesity has been found to increase risk of
breast cancer in postmenopausal patients.?

The fact that the involvement of hormone receptors
(estrogen and progesterone) in tumor tissues correlates
well with the response to hormone therapy and
chemotherapy has been a key advancement in the
treatment of breast carcinoma.®! Breast cancer allocated
into Luminal, HER2 augmented and basal subtype
according to immunohistochemically indicators like ER,
PR and HER2/neu. High body mass index (BMI)
associated with more aggressive tumor behavior and a

poor prognosis. Therefore, there are little studies in
relation of BMI and increase proliferation guide,
histological status, and big size of malignancy and
increase phase of diagnosis time.*! The aim of study is to
determine the impact of BMI on molecular subtypes
defined by (ER), (PR), and (HER2/neu) expression,
histopathological types, grade and stage of breast
carcinoma in pre- and postmenopausal patients.

METHODS

This cross sectional study includes (70) cases of breast
cancer collected from patients referred to the Marjan
medical city hospital department of medical oncology in
Babylon during the period from February to August
2019, 2020. The age of the patients ranged between (25-
78) years. relevant data (demographic and clinical) were
obtained by direct communication with the patients and
from the file sheet questionnaire records. The studied
parameters include age, stage of the disease, histological
type, grade of breast cancer besides IHC description of
ER, PR, HER2, those cases were randomly selected.
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breast cancers were classified into five subtypes as
follows: luminal A (ER+, PR+ or PR-, HER2-, and low
Ki-67 index), luminal B (HER2 -) (ER+, PR+ or PR-,
HER2-, and high Ki-67 index), Luminal B (HER2+)
(ER+, PR+ or PR-, and HER2+), HER2 (ER-, PR-, and
HER2+), and basal-like (ER-, PR-, And HER2-). BMI
(Kg/m2) according to WHO; Underweight (<18.5),
Normal (18.5-24.9), Overweight (25-29.9), Obese (> 30).
Statistical analysis done by SPSS 22 frequency and
percentage used for categorical data, mean and SD for
continuous data. Chi-square used for assessed association
between variables, ROC curve also used to show more
specific and sensitive cutoff point. P-value less or equal
to 0.05 is consider significant.

RESULTS

Mean age was (51.03 + 13.38) and range was (25-78),
mean BMI was (30.83 + 5.86) and range was (18.0-
46.0). (52.9%) of patients at age 40-60 years old. (61%)
of females postmenopausal. (58.6%) of female are obese.
(92.9%) of females are invasive lobular cell carcinoma.
(58%) of females are in grade 2. And (64.3%) of females
are in stage Il. As in table (1).

In table 2; no significant difference in BMI of patients
according to immunohistochemistry of breast cancer. In
table 3; no significant difference in BMI of patients
according to immunohistochemistry of breast cancer
among premenopausal patients. In table 4; no significant
difference in BMI of patients according to
immunohistochemistry among premenopausal patients.
In table 5; no significant difference in BMI of patients
according to immunohistochemistry of breast cancer
among premenopausal patients.

In table 5; no significant association between
histopathological subtypes, grade and body mass index.
In table 6; no significant association between stage of
breast cancer and body mass index.

DISCUSSION

Breast cancer is the second most common cancer in the
world and by far the most frequent .cancer among
women (1). In this study, the peak age frequency of
breast cancer was displayed in middle. age women with
mean age (51.03+13.38). These findings are in
accordance with the Iragi Cancer Registry (14) an and
other studies performed in Iraq (5, 6, 7, 8). In current
study bulky of patients (93%) associated with invasive
ductal cancer of breast and (7.1%) was invasive lobular
cancer this close to what was observed in the results of
published research in Irag and China (9,10). Mean BMI
was (30.83+5.86) and range was (18.0-46.0) and the
obese patients comprised 58.6% this agree. With results
of Iraqgi study at Erbil (11), and disagree with Indian that
revealed .the mean BMI of 476 patients was 24.1 kg/m2
and the obese patients constituted 10% (12), which
could be due to difference in .sample size, different life
style and body activities. We find the Majority of

patients presented with grade 2 (58.6%) and in stage Il
(64.28%),. which were In agreement. With the results of
Iragi (11, 13), current results were not agree with Indian
study (14) that stated 68% in stage 1, 22% in stage 2 and
10% in stage 3. Regarding immunohistochemically
profile of the molecular subtypes of breast cancer
including (ER +and/or PR+ 22/70 (31%), ER +and/or
PR+\Her2+ 29/70 (41%), human epidermal growth factor
receptor-2 (HERZ2enriched) 7/70 (10%) and Triple
negative 12/70 (17%). While P. Urmila Devi et al
(2015).2 In India, ER/PR that revealed the. Followings
ER+/PR+/HER2 —ve: 9/31 (29%), ER-/PR-/HER2/neu
+ve: 5/31 (16%), ER- /PR-/HER2-ve (Three-way
negative): 17/31 (55%), and reported results by Sahar A
Ahmed et al 2019™Y have. shown the most frequent type
was. ER+/PR+/Her2- 35/74 followed by
ER+/PR+/Her2+ 21/74, ER-/PR-/ Her2+ 5/74, triple
negative 13/74. After the evaluation of the results of the
menopausal status of the patients in recent study, they
were in accordance with study on lranian women, which
revealed 3 fold increase of occurrence of breast
carcinoma in postmenopausal obese women due to high
level of estrogen in blood (15). Aromatase enzyme that
play important role in conversion androstenedione to
estrogen and testosterone to estradiol, this enzyme
activate by interleukin-6 and tumor necrosis. factor-a,
which are frequently abundant inside the adipose
tissue.'*"! High androgen level (estrogen and
progesterone) contain mutagenic and morph genic effects
on breast tissue 4, 18. In premenopausal females, these
effects become very little because of increase baseline
level. Despite The non-significant differences between
means of BMI and molecular subtypes of breast cancer p
value (>0.05%) in our. study, we detected increasing
frequencies of luminal like (hormone receptors positive
/Her2 —ve or +ve) tumours with increasing average of
BMI to reach its peak in the obese and largest percentage
of triple negative (ER-/PR-/Her2-) tumours (8 cases out
of total 12 cases) was among the obese patients, this in
agree with Iranian study in which differences between.
three subtypes of breast cancers (luminal like,
HER2enriched and Triple negative were not statistically
significant. In contrast to our study the proportion of
obese Iranian. Women was higher in triple-negative.
group which comprised (35.3%) of total 374 patients™,
so the sample size difference might explain the. variety
in these results. In our study there was no significant
association between immunohistochemically profile
(molecular subtypes) and BMI in postmenopausal
women and in premenopausal p value (>0.05%). this was
in agree with results of Iragi study and Turkish in
Ankrah™ 8 While other study in India™ detected a
significant.  correlation between mean BMI and
molecular. subtypes of breast cancer, this difference
could be attributed to difference in the size of sample. In
this study, we also observed no significant association
between histopathological subtypes and body mass index
this in agree with study in US that stated the absence of
significant association between BMI and danger of
cancer according to subtype!®, in current study detected
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large percentage of invasive ductal carcinoma of (NOS)
among the obese women. BMI was further powerfully
relate with ductal cancer when compared with lobular
cancer®, an inverse relationship between BMI and
mixed cancer of ductal-lobular with no significant
relations for the other subtypes.!? There was no
significant association between, grade and body mass
index among studied sample. These finding are
consistent with study in western chinal”, they recorded
no significant correlation of mean BMI with the tumor
grade in both premenopausal and postmenopausal

Table (1): Socio-Demographic features of patients.

patients and disagree with Nihad et al study in Jordan,
which showed Grade of carcinoma was. Significantly
correlated with BMI in the whole population examined
(P=0.003).2% Regarding the stage, our study disclose an
independent relationship between BMI and stage of
breast carcinoma P=0.778, which agree with study in
Morroco that had been included 481 patients and.,
reported no influence of BMI on the tumor stage.® In
addition, disagree. With study in Mexico which showed
that obesity is associated with the more advanced. stages
of breast cancer, (P= 0.02).1?2

variables frequency percentage
Age (years)

20-40 years 15 21.4%
40-60 years 37 52.9%
> 60 years 18 25.7%
Total 70 100.0%
menopausal status

postmenopausal 43 61.4%
premenopausal 27 38.6%
Total 70 100.0%
BMI (kg/m2)

Underweight 1 1.4%
Normal 10 14.3%
Overweight 18 25.7%
Obese 41 58.6%
Total 70 100.0%
histopathological subtypes

Invasive ductal cell carcinoma 5 7.1%
Invasive lobular cell carcinoma 65 92.9%
Grade of breast cancer

Grade 1 0 0.0%
Grade 2 41 58.6%
Grade 3 29 41.4%
Total 70 100.0%
Stage of breast cancer

I 6 8.6%
I 45 64.3%
1l 17 24.2%
v 2 2.9%
Total 70 100.0%

Table (2): The mean differences of BMI according to immunohistochemistry of breast cancer.

ER+and/orPR+ | ER+and/orPRHer2+ Her2 Triple
BMI - . . . Total P value
Luminal Luminal enriched negative
Under weight 0 0 0 1(100%) 1(1.42%)
Normal 4(40%) 5(50%) 0 1(10%) 10(14.29%) 50.05
Over weight 4(24%) 8(47%) 3(17%) 2(12%) 17(24.29%) '
Obese 14(33.3%) 16(38.1%) 4(9.5%) 8(19.1) 42(60%)
Total 22(31.4%) 29(41.4%) 7(10%) | 12(17.1%) 70(100%)
P <0.05 was significant
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Table (3): The differences of BMI means according to immunohistochemistry of breast cancer among
premenopausal patients.

ER+and/orPR+ | ER+and/orPR+Her2+ Her 2 TN (Triple
BMI . i ; . Total P value
Luminal Luminal enriched negativ)
Under weight 0 0 1(100%) 0 1(3%)
Normal 2(40%) 3(60%) 0 0 5(19%)
Over weight 2(25%) 4(50%) 1(12.5) 1(12.5%) 8(30%) >0.05
Obese 3(23.1%) 4(30.7%) 3(23.1%) 3(23.1%) 13(48%)
Total 7(26%) 11(40.7%) 5(18.5%) 4(14.8%) 27(100%)

P < 0.05 was significant

Table (4): The mean differences of BMI according to immunohistochemistry among postmenopausal patients.

BMI ER+\.PR+ ER+\PRT\Her2+ Her2+ enriched TN Total P value
(luminal) (luminal)
Under weight 0 0 0 0 0
Normal 2(40%) 2(40%) 1(20%) 0 5(11.63%)
Over weight 2(22.22%) 4(44.44%) 1(11.11%) 2(22.22%) | 9(20.93%) >0.05
Obese 11(38%) 12(41.3%) 5(17.2%) 1(3.5%) 29(67.44%)
Total 15(34.88%) 18(41.86%) 7(16.27%) 3(7%) 43(100%)
P <0.05 was significant
Table (5): Association between histopathological subtypes, grade and body mass index (n=70)
. Histopathological subtypes P-value
Study variables Ductal Lobular Total
BMI
Underweight 1(1.5) 0 (0.0 1(1.4)
Normal 9 (13.8) 1(20.0) 10 (14.3) 0.452
Overweight 18 (27.7) 0 (0.0 18 (25.7) '
Obese 37 (56.9) 4 (80.0) 41 (58.6)
Total 65 (100.0) 5 (100.0) 70 (100.0)
. Grade
Study variables Grade 2 Grade 3 Total P-value
BMI
Underweight 0(0.0) 1(3.4) 1(1.4)
Normal 6 (14.6) 4(13.8) 10 (14.3) 0.369
Overweight 13 (31.7) 5(17.2) 18 (25.7) '
Obese 22 (53.7) 19 (65.5) 41 (58.6)
Total 41 (100.0) 29 (100.0) 70 (100.0)
P <0.05 was significant
Table (6): Association between stage of breast cancer and body mass index (n=70)
. Stage
Study variables Stage | Stage I Stage 11l | Stage IV Total P-value
BMI
Underweight 0 (0.0) 1(2.2) 0 (0.0) 0 (0.0 1(1.4)
Normal 1(16.7) 7 (15.6) 2 (11.8) 0 (0.0 10 (14.3) 0.778
Overweight 0 (0.0 11 (24.4) 6 (35.3) 1(50.0) 18 (25.7) '
Obese 5 (83.3) 26 (57.8) 9 (52.9) 1(50.0) 41 (58.6)
Total 6 (100.0) | 45(100.0) | 17 (100.0) | 2(100.0) | 70 (100.0)
P < 0.05 was significant
CONCLUSION REFERENCES

The obese patients constitute the largest percentage of
women with breast carcinoma. Occurrence of large
percentage of invasive ductal. carcinoma of (NOS)
among the obese women.

1. Release, P. Latest world cancer statistics Global
cancer burden rises to 14. 1 million new cases in
2012 : Marked increase in breast cancers must be

www.wijahr.com

|  Volume6, Issue 4.2022 |

ISO 9001:2015 Certified Journal |

34




Ejam et al.

World Journal of Advance Healthcare Research

10.

11.

12.

13.

addressed. International Agency for Research on
Cancer, World Health Organization 2012-2014.
Eliassen AH, Colditz GA, Rosner B, Willett WC,
Hankinson SE: Adult weight change and risk of
postmenopausal breast cancer. JAMA., 2006; 296:
193-201.

Feldman, A. L. & Yi, E. S. Rosai and Ackerman’s
Surgical Pathology. JAMA, 2012; 307: 201.

Ben Abdelkrim S, Fathallah K, Rouathi R, Ayachi
M, Hmissa S, Mokni M. Om.breast cancer in very
young women aged 25 year-old or below in the
center of Tunisia and review of the literature. Pathol
Oncol Res., 2015 Jul; 21(3): 553-61.

Alwan NAS. Breast Cancer Among Iragi Women:
Preliminary Findings From aRegional Comparative
Breast Cancer Research Project. Journal of Global
Oncology, Oct. 2016; 2(5): 255-258.

Alwan NAS: Breast Cancer: Demographic
charecteristics and Clinocopathological Presentation
of Patients from Irag. EMHJ, WHO, Eastern
Mediterranean Regional Office, 2010; 16(11):
1073-1078.

Alwan NAS: Family History among lraqgi Patents
Diagnosed with Breast Cancer, 1JSR, 2017; 6(2):
868-872.

MOHAMMED, Dahlia Raouf; ALWAN, Nada A.S.;
HUSSEIN, Raji. Immunohistochemical Assessment
of Estrogen, Progesterone Receptors and HER2-neu
Over Expression by Core Needle Biopsy in a
Sample of Iraqi Breast Cancer Patients. Journal of
Contemporary Medical Sciences, [S.1.], oct. 2019; 5:
4. 1SSN 2413-0516.

Sura Salman Ejam, R. G. Farhood. Estrogen and
Progesterone Receptors Overexpression in Breast
Carcinoma and Their Correlation with Ages of
Patients, Histopathological Types and Grades of
Tumor, Medical Journal of Babylon, 2013; 10(3).
Wang K, Wu YT, Zhang X, Chen L, Zhu WM,
Zhang AJ, Zheng K, Yin XD, Li F, Kong LQ, Ma
BL, Li H, Liu JP, Jiang J, Li ZY, Shi Y, Ren GS, Li
HY. Clinicopathologic and Prognostic Significance
of Body Mass Index (BMI) among Breast Cancer
Patients in Western China: A Retrospective
Multicenter Cohort Based on Western China
Clinical Cooperation Group (WCCCG). Biomed Res
Int., 2019 Apr 18; 2019: 3692093.

Sahar A. Ahmed, Hameed H. Ali, Basima S.
Ahmed. Relationship between BMI and Risk Factors
for Breast Cancer. Indian Journal of Public Health
Research & Development, February 2019; 10(2):
806.

Govind Babu K, Anand A, Lakshmaiah KC,
Lokanatha D, Jacob LA, Suresh Babu MC, Lokesh
KN, Rudresha HA, Rajeev LK, Saldanha SC, Giri
GV, R C, Koppaka D, Panwar D, Kumar RV.
Correlation of BMI with breast cancer subtype and
tumour size. Ecancermedicalscience, 2018 Jun 26;
12: 845.

Zubair Ahmad, Amna Khurshid, Asim Qureshi,
Romana Idress, Nasira Asghar, Naila Kayani. Breast

14.

15.

16.

17.

18.

19.

20.

21.

22.

carcinoma grading, estimation of tumor size, axillary
lymph node status, staging, and Nottingham
prognostic index scoring on mastectomy specimens.
Indian J Pathol Microbiol, 2009; 52: 477-8.

P. Urmila Devil, Uma Prasadl, A. Bhagya
Lakshmil, G. Santa Rao: A study of correlation of
expression of ER, PR and HER2/neu receptor status
with clinico-pathological parameters in breast
carcinoma at a tertiary care centre International
Journal of Research in Medical Sciences, Jan 2015;
3(1): 165-173.

Ahmadi H, Eslami B, Alipour S, Yazdankhahkenary
A, Omranipour R. Impact of body mass index on
breast cancer subtypes in Iranian women. Clin
Cancer Investig J., 2019; 8: 52-6.

V.Simone, M. D’Avenia, A. Argentiero et al.,
“Obesity and  breast  cancer: molecular
interconnections and potential clinical applications,”
The Oncologist, 2016; 21(4): 404—417.

Kotsopoulos J, Chen WY, Gates MA, Tworoger SS,
Hankinson SE, Rosner BA. Risk factors for ductal
and lobular breast cancer: results from the nurses'
health study. Breast Cancer Res., 2010; 12(6): R106.
Petekkaya I, Sahin U, Gezgen G, et al. Association
of Breast Cancer Subtypes and Body Mass Index.
Tumori Journal, 2013; 99(2): 129-133.

Kotsopoulos J, Chen WY, Gates MA, Tworoger SS,
Hankinson SE, Rosner BA. Risk factors for ductal
and lobular breast cancer: results from the nurses'
health study. Breast Cancer Res., 2010; 12(6):
R106.

Ayoub NM, Yaghan RJ, Abdo NM, Matalka II,
Akhu-Zaheya LM, Al-Mohtaseb AH. Impact of
Obesity on Clinicopathologic Characteristics and
Disease Prognosis in Pre- and Postmenopausal
Breast Cancer Patients: A Retrospective Institutional
Study. J Obes., 2019 Mar 25; 2019: 3820759.

S1 Daoudi. 12 Adrif, N3 Berrada, H4 Errihani.
Correlation of Obesity with Breast Cancer Stages.
Tumori Journal, October 2020; 106: 42.

Carlos Adrian Alarcon Rojas, Maria Teresa Alvarez-
Bafiuelos, Jaime Morales-Romero, Héctor Suérez-
Diaz, Juan Carlos Hernandez-Fonseca, Guillermo
Contreras-Alarcon. Breast Cancer: Metastasis,
Molecular Subtypes, and Overweight and Obesity in
Veracruz, Mexico. Clinical Breast Cancer, August
2018; 19(1): e166-e171.

www.wjahr.com |

Volume 6, Issue 4. 2022 |

ISO 9001:2015 Certified Journal | 35



