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 Epidemiological studies indicated that estrogens are one of breast cancer 

risk factors and most established risk factors for breast cancer in humans 

probably act through hormone-related pathways. This study included 50 

breast cancer women, 25 women with benign tumor and 25 healthy 

controls. Sera of patients and controls were assessed for the level of 

estradiol using estradiol ELISA kit. The estradiol level was significantly 

decreased in postmenopausal women than premenopausal women for all 

study groups. However, there was no significant difference of estradiol 

level between all study groups in pre or post menopause. 
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1. Introduction 

Breast cancer is a heterogeneous disease with high mortality and morbidity that considered the most 

common cancer in females worldwide. In 2018, approximately 6.8 million women across the world were 

living with breast cancer. But the information in cancer registries is incomplete, it is not documented that 

how many women have metastatic spread and are now cancer free, as only incidence or mortality is being 

registered in cancer registries [1] In Iraq, age-standardized incidence rate (ASIRs) was 37.883/100,000 

(moderate incidence) with significantly rising trend [2]. The etiology of breast cancer is not fully 

understood. A variety of interrelated factors, such as genetics, hormones, the environment, sociobiology and 

physiology can influence its development [3]. 

 

Hormones play an essential role in facilitating the primary function of the mammary glands, milk 

production. Estrogen one of these hormones, plays a role in expanding milk ducts, causing them to branch 

out to hold more milk. During puberty, estrogen and growth hormones cause the mammary glands to 

develop and grow [4]. There are three major endogenous estrogens that have estrogenic hormonal activity: 

estrone (E1), estradiol (E2), and estriol (E3). Estradiol is an estrogen steroid hormone derived from the 

cholesterol molecule. During the reproductive period, the granulosa cells in the ovaries produce estradiol 

from androstenedione. Minor quantities are produced in the adrenal gland, fat cells, the brain, arterial walls 

and placenta [5]. 

 

Estrogens, a group of female sex hormones, are known human carcinogens. Although these hormones have 
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essential physiological roles in both females and males, they have also been associated with an increased 

risk of certain cancers. Being exposed for a long time and/or to high levels of these hormones has been 

linked to an increased risk of breast cancer [6]. The precise molecular mechanisms whereby estrogens 

influence breast tumor formation are poorly understood. While estrogen receptor α (ERα) is certainly 

involved, nonreceptor mediated effects of estradiol (E2) may also play an important role in facilitating 

breast tumor development [7]. High serum estradiol levels were reported to be associated with specific gene 

expression patterns in breast cancer tissue [8]. 

 

Consequently, this study aimed to evaluated the serum levels of Estradiol in Iraqi women with breast 

cancerand benign tumors the compare the results with Healthy control. 

 

2. Material and Methods 

The present study included 50 Breast cancer (BC) patients; 25 women new diagnose without treatment and 

25 women underwent surgery and different types of treatment. In addition to 25 women with Benign tumor 

(BT) and 25 apparently health women (control group (HC)). All groups admitted at Al-Amal National 

Hospital, Al Elwya Hospital and or Al Andalus Hospital, in Baghdad from January to October 2021. All 

participants gave written consent after obtaining approval from the Ethics Committee of the Iraqi Ministry 

of Health and Environment. The age of patients, ranged between 31–70 years, and the control age range 

matched with patient group. Two milliliters of blood were drawn from each participant in a gel tube, then 

left to stand at room temperature (18-25°C) to clot. Sera were separated by centrifugation for 5 minutes at 

3000 round per minute (rpm). The separated serum was distributed into 2 aliquots in Eppendorf tube and 

kept at -20ºC until assayed. Sera of patients and controls were assessed for the level of Estradiol using 

Estradiol ELISA kit according to the manufacturer’s instructions. 

 

3. Statistical analysis 

Statistical analysis was performed using statistical package for social science (SPSS) program version 25 

for windows (SPSS INC., Chicago IL, USA). Data of quantitative parameters were first subjected for 

normality testing using Kolmogorov-Sminov and Shapiro-Wilk tests. The data was non-normally 

distributed;therefore, the parameter was expressed as median and range, and the significance of difference 

between medians was assessed by Mann-Whitney Սtest to compare two group and Kruskal-Wallis test to 

compare more than two groups.P value of ≤ 0.001 were considered to indicate statistical significance. 

 

4. Results and Discussion 

The serum levels of estradiol were analyzed in patient, benign and control groups by ELISA. The serum 

level was tested for normality, and it was found that they distributed not normally (Kolmogorov-Smirnov 

test P value= 0.0048, and by Shapario – Wilk test P value = 0.001), accordingly, they were given as median 

and range. The estradiol level was significantly decreased in postmenopausal women than premenopausal 

women for all study groups (Table-1, Figures-1 and 2). However, there was no significant difference of 

estradiol level between study groups in pre and post menopause. 

 

Table 1: Median serum level of Estradiol distributed according to study groups 

Women study groups Estradiol Median (range) pg/ml P value 

Premenopausal Postmenopausal  

Healthy control 90.85  (81.58 -143.80) 78.88 (76.90 - 80.63) 0.0002 

Benign 88.13  (80.75- 167.98) 77.55  (76.66- 78.5) 0.00001 
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Breast cancer before treatment 87.51  (81.24 -96.43) 77.97  (76.77 -79.82) 0.0011 

Brest cancer after treatment  88.44  (88.64- 98.19) 78.24  (77.08 -78.59) 0.001 

P value  0.531 0.135  

 

 
Figure 2: Boxplot presentation of estradiol serum level in postmenopausal study groups women 

 

 
Figure 2: Boxplot presentation of estradiol serum level in premenopausal study groups women 

 

Increased concentrations of circulating estrogens have been found to be strongly associated with increased 

risk for breast cancer in postmenopausal women [9]. Measurement of estradiol level by sensitive assay in 

postmenopausal women identifies those at high risk of breast cancer. The risk of breast cancer in women 

with estradiol levels of more than 10 pmol/L (2.7 pg/ml) was 6.8 times higher (95% CI, 2.2-21.0) than in 

women with undetectable estradiol [10]. 

 

Some breast cancer cells need estrogen to grow. When estrogen attaches to special proteins called estrogen 

receptors, the cancer cells with these receptors grow. Estrogen receptor-positive breast cancers have many 

cells with hormone receptors and can be treated with hormone therapy. Blockade of estrogen action with 

tamoxifen or raloxifene drug reduces the incidence of breast cancer by 50–75% in high-risk women [11]. 

 

The present control results agreed with [11] who found that the estradiol level of healthy perimenopausal 

women (79.05 +/- 83.62 pg/mL) were significantly higher than that of natural postmenopausal (25.05 +/- 

37.663 pg/mL) group (p = 0.001) and with [12], who reported that the mean serum estradiol level showed a 

non-significant""(P>0.05) elevation in Iraqi breast cancer premenopausal and postmenopausal group (54.0 

+ 22.8 pg/ml and 31.6 + 9 pg/ml), respectively compared to that of control (pre and postmenopausal) group 

from Baghdad city (47.0 + 22.3 pg/ml), (28.4 +10.7 pg/ml), respectively. 

 

However, disagreed with [13], who reported that the levels of estradiol in premenopausal (233 ± 173) and 

postmenopausal, (549 ± 468); estradiol level in postmenopausal was higher than normal level (50–300 

ng/ml), its level showed significantly increase in postmenopausal breast cancer (P value = 0.001) and with 
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[14] who indicated a significant increase (P < 0.05) in post-menopausal BC group than premenopausal BC 

women. In addition, they found a non-significant variation in estradiol levels (P > 0.05) between control 

group and BC patients in both menopausal and post-menopausal. Their results show a non-significant 

change in estradiol levels (p>0.05) in comparison of the pre-menopausal and post- menopausal control 

group with benign and radiotherapy groups, which agreed with results of this study. 

 

5. Conclusions 

Estradiol (E2) play an important role in facilitating breast tumor development. However, there was no 

significant difference of estradiol level between all study groups in pre or post menopause was observed. 

 

6. References 

[1] Francies F., Hull R., Khanyile R., and Dlamini Z. “Breast cancer in low-middle income countries: 

abnormality in splicing and lack of targeted treatment options,”. American Journal of Cancer Research, vol. 

10, no. 5, pp. 1568–1591, 2020. 

 

[2] Al-Hashimi  M. Trends in Breast Cancer Incidence in Iraq During the Period 2000-2019. Asian Pac 

J Cancer Prev. 2021 Dec 1;22(12):3889-3896. 

 

[3] Feng Y., Spezia M., Huang S., Yuan C., Zeng Z., Zhang L., Ji X., Liu W., Huang B., Luo W., Liu 

B., Lei Y., Du S., Vuppalapati A., Luu H., Haydon R., He T., and Rena G. Breast cancer development and 

progression: Risk factors, cancer stem cells, signaling pathways, genomics, and molecular pathogenesis. 

Genes Dis. 2018 Jun; 5(2): 77–106. 

 

[4] Bolego C., Vegeto E., Pinna C, Maggi A and Cignarella A. Selective Agonists of Estrogen 

Receptor Isoforms. New Perspectives for Cardiovascular Disease. Arteriosclerosis, Thrombosis, and 

Vascular Biology. 2006;26:2192–2199. 

 

[5] Iten B. "Estrogen and the Menstrual Cycle in Humans". Embryo Project Encyclopedia (2016-06-

22). ISSN: 1940-5030. 

 

[6] Scabia V., Ayyanan A., Martino F., Agnoletto A., Battista L., Laszlo C., Treboux A., Zaman K., 

Stravodimou A., Jallut D., Fiche M., Bucher P., Ambrosini G., Sflomos G. & Brisken C(2022)..Estrogen 

receptor positive breast cancers have patient specific hormone sensitivities and rely on progesterone 

receptor. Nature Communications volume 13, Article number: 3127. 

 

[7] Yue W., Wang J.,Li Y., Fan P., Liu G., Zhang N., Conaway M., Wang H., Korach K., Bocchinfuso 

W., and Santen R. Effects of estrogen on breast cancer development: role of estrogen receptor independent 

mechanisms. Int J Cancer. 2010 Oct 15; 127(8): 1748–1757. 

 

[8] Haakensen V., Bjøro T., Lüder T., Riis M., Bukholm I., Kristensen V., Troester M., Homen M., 

Ursin G.,  Børresen-Dale A. and Helland A. Serum estradiol levels associated with specific gene expression 

patterns in normal breast tissue and in breast carcinomas. BMC Cancer volume 11, Article number: 

332.(2011). 

 

[9] Travis R. and Key T. Oestrogen exposure and breast cancer risk. Breast Cancer Res. 2003; 5(5): 

239–247. 

 

https://www.azerbaijanmedicaljournal.com/


ISSN: 0005-2523 

Volume 62, Issue 08, October, 2022 

  

4439 
 

[10] Cummings S. Duong T. Kenyon E., Cauley J., Whitehead M., Krueger K.  Serum Estradiol Level 

and Risk of Breast Cancer During Treatment With Raloxifene.    JAMA. 2002;287(2):216-220. 

 

[11] Angsuwathana  S. , Tanmahasamut P., Rattanachaiyanont M., Dangrat C., Techatrisak K., 

Indhavivadhana S., Leerasiri P. Serum follicle stimulating hormone and estradiol in peri/postmenopausal 

women attending Siriraj Menopause Clinic: a retrospective study. J Med Assoc Thai ;2006Aug;89(8):1101-

8.  

 

[12] Sahan E., majed A., hassan A. Evaluation of Estradiol and Prolactin Serum Levels "In 

Premenopausal; and Postmenopausal" Women with ((Breast Cancer)) In Baghdad City, Iraqi National 

Journal of Nursing Specialties Vol. 2 No. 30 (2017). 

 

[13] Mohammed A., Abdulrahmana M., Bakheitcd K. Insulin, estradiol levels and body mass index in 

pre- and post-menopausal women with breast cancer. Journal of Radiation Research and Applied Sciences. 

Volume 8, Issue 4, October 2015, Pages 617-620. 

 

[14] Nsaif G., Abdallah A., Ahmed N., and Alfatlawi W., "Evaluation of Estridiol and Some 

Antioxidant in Breast Cancer Iraqi Women," Journal of Al-Nahrain University, vol. 21, pp. 35-40, 2018. 


