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    Abstract
Background: Breast cancer is the second most common cancer in the world; the most frequent cancer among women, and leading cause of cancer death in females worldwide. Aim: The aim of the study is to study the pattern and treatment modalities for breast cancer patients who registered in Tripoli University Hospital from 2003 to 2018. Patients and Methods: A retrospective, cross-sectional study was conducted at the Oncology Department of Tripoli University Hospital. A convenience sample of 1000 breast cancer patients from 2003 to 2018 was chosen. Demographic, clinic-pathological characteristics, and treatment modalities data were analyzed by SPSS program version 20. Results: Of 1000 breast cancer patients, there were 984 (98.4%) females and 16 (1.6%) males, mean age was 46.1 ± 11.7 years old, most of them from western region. Majority (64.3%) of female were early age at menarche and 46.2% not breastfed. Positive family history of first degree was 28.8%. The left side presentation was the predominant (60.3%); half of the cases were in Stage II. Invasive ductal carcinoma was diagnosed among 62.5% of the cases and 47% of them were in Grade III. Positive estrogen receptor recorded in 73.8% of cases compared to 69.5% positive progesterone. Furthermore, 76.8% of patients had human epidermal growth factor receptor 2 negative and 78.4% of cases had high Ki-67 level. Regarding management, a combination of surgery, radiation, chemotherapy, and hormonal were provided to 58% of cases, 45.5% of patients who received chemotherapy were treated with FEC regimen. Hormonal therapy was given to 67.7% and tamoxifen is the most drugs used. Conclusions: The frequency is higher among younger age (<50 years), early age at menarche, breastfed less than a year, nearly half presented in late Stage (III, IV), invasive ductal carcinoma is predominant histopathological type, most cases were HER2 negative and high Ki-67 expression. More efforts toward primary prevention and early detection are recommended to reduce locally advanced breast cancer.
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    Introduction


    Breast cancer is the most frequent cancer among women, impacting 2.1 million women each year, and it is the leading cause of cancer death in women (15.0%). In 2018, it is estimated that 627,000 women died from breast cancer. While breast cancer rates are higher among women in more developed regions, rates are increasing in nearly every region globally.[bookmark: ft1][1],[bookmark: ft2][2],[bookmark: ft3][3]


    However, it is incidence varies from countries of high incidence including Northern America, Australia/New Zealand, and Northern and Western Europe; to intermediate in Central and Eastern Europe, Latin America, and the Caribbean; and low rate in most of Africa and Asia.[bookmark: ft3][3],[bookmark: ft4][4],[bookmark: ft5][5]


    In Eastern Mediterranean regions, the incidence rate noticed obvious rise and the frequencies higher of younger ages and advanced stages at the time of presentation.[bookmark: ft6][6]


    In Northern Africa, the data of the regional registries of Algeria, Morocco, and Tunisia show that breast cancer is the most common cancer in women representing 25% of all cancers,[bookmark: ft7][7] which is similar to the frequency in Libya (25.6%).[bookmark: ft8][8],[bookmark: ft9][9],[bookmark: ft10][10]


    The incidence of breast cancer in Arab countries is significantly lower than that in Western nations. But has been rising, this increase in the incidence contributed to many factors including lifestyle changes that adopted by Arab women, such as late marriage, delayed first pregnancy, having fewer children, taking oral contraceptives, lack of physical activity, obesity, and smoking. Also possible that this increase is partly due to improved detection and diagnosis in some Arab countries and population growth and aging.[bookmark: ft11][11],[bookmark: ft12][12],[bookmark: ft13][13]


    Breast cancer has different histopathological and biological features that lead to different treatment responses and needs different therapeutic strategies.[bookmark: ft14][14]


    Early detection of breast cancer makes higher survivals rates, increased treatment options, and improved quality of life.[bookmark: ft15][15]


    The information regarding distribution and the burden of breast cancer is essential for preventive strategy and help in assessing intervention measures, there for the current study was conducted aiming to study the pattern and treatment modalities for breast cancer patients who registered in Tripoli university hospital from 2003 to 2018.


    Patients and Methods


    The study was a descriptive, retrospective cross-sectional type, conducted at the Pathology and Oncology Departments of Tripoli University Hospital, Libya, which is a tertiary referral center for breast cancer patients and has the largest data records of breast cancer cases in the country. A convenience sample of 1000 file records of breast cancer patients who registered in the hospital from 2003 to 2018 was selected. Inclusion criteria were all Libyan patients who were registered during the study in Tripoli University Hospital as a case of breast cancer, male and female, any ages and confirmed diagnosis of breast cancer by histopathology. The following conditions were excluded: Non-Libyan patients and all those whose file records deficient in eligible information.


    Demographic, clinical, pathological, and biological information including: sex, age at diagnosis, marital status, occupation, residence, family history, age at menarche, parity, duration of breastfeeding, data on use of oral contraceptives and hormonal replacement therapy, histopathological details as type, grade, tumor, node, metastasis staging, biomarkers (estrogen receptor [ER], progesterone receptor [PR], proliferation (Ki67) status, and human epidermal growth factor receptor 2 (HER2) status), and treatment modalities received (surgical, chemotherapy, radiotherapy, hormonal, and targeted therapy) were extracted from medical file records.


    The staging of disease during presentation was assessed according to the American Joint Committee on cancer criteria.[bookmark: ft14][14]


    Cases with ≥15% positive nuclei were classified as high Ki-67 expression and those with <15% were classified as low Ki-67expression. HER2 was considered positive when the score was +3.[bookmark: ft15][15]


    Collected data were sorted, coded, and analyzed by IBM SPSS Statistics for Windows, version 20 (IBM Corp., Armonk, N.Y., USA). Descriptive statistics including frequency, percentage, and mean ± standard deviation, were obtained for all variables as appropriate. Categorical data were compared using Chi-square test and Fisher's exact test if appropriate. Quantitative data were compared using student t-test. A P < 0.05 was considered statistically significant.


    Ethical considerations


    Ethical approval was obtained from Biotechnology Research Center Ethical Committee (BEC-BTRC 18-2019).


    Results


    The profiles of 1000 cases with breast cancer were evaluated, the results showed that 98.4% were female, their mean age was 46.1 ± 11.7 years old, range (17–79 years), and 1.6% were male with mean age of 45.5 ± 12.9 years, range (19–69 year). Majority of cases (61.8%) were between 35 and 54 years old. The results revealed that 84.4 of 100000 women aged between 35 and 44 years and 194.6 of 100000 women aged between 45 and 54 years were diagnosed with breast cancer. As regards the marital status, 78.6% of patients were married, and 82.1% from western region and more than the half were employment. The family history of breast cancer was reported in 288 patients (28.8%); 220 of them (76.4%) had an affected first-degree relative [Table - 1]. The results revealed that 84.4 of 100000 women aged between 35 and 44 years and 194.6 of 100000 women aged between 45 and 54 years were diagnosed with breast cancer [Table - 2].
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        	Table 1: Demographic characteristics of study population according to sex
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        	Table 2: Demonstrates the frequency of the cancer cases and age-standardized rates per 100,000 person per year, for each age group during the study
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    Majority (64.3%) of female cases reported early age at menarche (<12 years) [Figure - 1].
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        	Figure 1: Distribution of female patients according to age at menarche
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    More than half of the patients were had ≥4 children [Figure - 2] and 455 patients (46.2%) had no breastfeeding, 162 patients (16.5%) were breastfed for 12 months or more [Figure - 3].
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        	Figure 2: Parity distribution of female breast cancer patients
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        	Figure 3: Breast-feeding duration among female breast cancer patients
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    Oral contraceptive use and hormonal treatment were reported in 62% female patients.


    The left side involvement was predominant among males (81.2%) and represents 60% of female cases; while bilateral presentation had occurred only in 32 patients (3.2%), all are females. The most common histological type determined microscopically was invasive ductal carcinoma 625 patients (62.5%), followed by invasive lobular carcinoma (197 patients, 19.7%). Regarding tumor grade, 438 patients (4.8%) were in Grade II, 470 patients (47%) in Grade III. According to the AJCC system, the frequencies were 87 (8.7%), 504 (50.4%), 327 (23.7%), and 82 (8.2%) for Stages I, II, III, and IV, respectively [Table - 3].
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        	Table 3: Clinicopathological characteristics of the cases according to gender
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    A positive ER (ER+) was reported in 87.5% of male cases compared to 73.6% of female patients; PR positive (PR+) in 43.8% of male and 69.9% of females. Furthermore, 76.8% of cases were HER2 negative, only 12.5% of males and 22.9% of female cases had HER2 +3. Ki-67 level ≥15% was recorded among 69% of males and 78.6% of females [Table - 4].
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        	Table 4: Immunohistochemistry markers distribution among breast cancer patients
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    Concerning management, 26.1% of the patients had undergone breast conserving surgery and 73.9% of the patients had done modified radical mastectomy. Vast majority of patients 951 (95.1%) had received radiotherapy, 90.6% received chemotherapy, 45.5% of patients who received chemotherapy were treated with FEC (5-fluorouracil, epirubicin, cyclophosphamide) regimen, and 38.5% with Taxol. and hormonal therapy was given to 67.7% of patients and tamoxifen is the most drugs used. One-third patients had received trastuzumab (43.7% of males and 33.3% of females) [Table - 5] and [Table - 6].
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        	Table 5: Treatment modalities of study population
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        	Table 6: Therapeutic regimens provided to the patients
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    A combination of surgery, radiation, chemotherapy, and hormonal was provided to 58% of cases [Figure - 4].
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        	Figure 4: Management modalities for breast cancer patients
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    Discussion


    Breast cancer is the most common cancer in women worldwide. Prediction of this disease depends on various factors such as histological type, grade, size of tumor, lymph node metastasis, and hormone status of the tumor.[bookmark: ft16][16]


    In the present study, most of the cases were between 35 and 54 years old, in accordance with results of other studies, which have stated that breast cancer occurs a decade earlier compared to women of western countries;[bookmark: ft17][17],[bookmark: ft18][18] and the mean age was 46 ± 11.7, which is not different from previous Libyan study.[bookmark: ft19][19],[bookmark: ft20][20] Very young age <35 years represent 17% compared with study done in Egypt (8.19%).[bookmark: ft21][21]


    Most of the cases were from Tripoli and AL-jabal Garbi and scanty of cases were from eastern region probably due to the presence of Benghazi medical center which is the referral center for that region. The results of this study revealed that 28.8% of patients had family history, which is higher than reported by Farahat et al., in Egypt (4.7%)[bookmark: ft22][22] as well as by Feng et al. (10%–20%).[bookmark: ft23][23]


    Almost (78.6%) of patients were married and according to some studies, being married can have a positive effect on the early diagnosis, treatment, and survival of breast cancer.[bookmark: ft24][24],[bookmark: ft25][25] Breast feeding may lower breast cancer risk, especially if continued for 1.5–2 years.[bookmark: ft23][23] In the present study, 46.2% of the cases had not breastfed their children and only 1.9% of patients were breastfed more than 1 year.


    One of the risk factors of breast cancer is long time fertility that happens with menarche at early ages and menopause in old ages.[bookmark: ft26][26] In the current study, most of cases had early age at menarche <12 years old. A relative excess incidence of left over right breast cancer has been well documented in the literature,[bookmark: ft27][27],[bookmark: ft28][28] which is in agreement with present study finding.


    In the current study, most of the tumors (62.5%) were ductal carcinoma, which is in accordance with that reported by Engstrom et al., which revealed 70% of cancers were duct carcinoma, 13.6% were lobular carcinoma[bookmark: ft15][15] and Truin et al. results.[bookmark: ft29][29] The frequency of invasive ductal cancer is higher in men (87.5%) as compared to women (62%), lobular breast carcinoma in men is extremely rare, this is due to the fact that the male breast tissue remains rudimentary and lobular differentiation is uncommon in male breast tissue.[bookmark: ft30][30]


    Tumor stage is considered as an important factor in local and distal recurrences, survival rate, and having an effective early diagnosis program. About half of the tumors in present study had been detected in Stage II, 27.1% in Stage IIB, which in agreement with the results reported by Boder et al., that revealed the majority of Libyan breast cancer patients were in Stages IIB and IIIA;[bookmark: ft19][19] the current results showed 40.9% of cases were already at Stage III or IV at presentation and in accordance with the results presented by Yalazal et al.,[bookmark: ft30][30] as well as with Malvia et al. study results in India that showed 45.7% where in advanced stages.[bookmark: ft18][18]


    Concerning the grade of tumor in the present study, results illustrated that 49.6% of tumors were in Grade 3 or 4 compared with study done by Engstrom et al. revealed that Of the 909 tumors, 12.9% were Grade 1, 53.7% Grade 2, and 33.4% Grade 3.[bookmark: ft15][15]


    Tumors with both ER and PR negative have relatively poorer prognosis than cancers with either ER or PR positivity.[bookmark: ft31][31] The main factor in planning of breast cancer treatment is hormone receptor status, ER+, PR+, HER2-tumors have the best prognosis and response to hormone therapy. ER-PR-HER2 + and ER-PR-HER2-tumors are poorly differentiated, show aggressive behavior and poor outcome, and are least likely to respond to hormone therapy.[bookmark: ft31][31]


    In this study, 73.8% were positive for ER and 69.5% were positive for progesterone receptor, which is similar to Kadavaret al. results in Iran.[bookmark: ft32][32] Comparing with a study conducted in Pakistan, ER+ cases were 62%, PR+ cases were 47%, and HER2-positive cases were 49%.[bookmark: ft33][33]


    Breast cancers with HER2 protein over expression or HER2 gene amplification are called HER2-positive. HER2-negative breast cancers tend to grow less quickly and are less likely to spread and come back compared to HER2-positive breast cancers, which is associated with a poorly differentiated tumor, less hormone receptor expression, high proliferation ability, positive lymph node, and a higher risk of recurrence; HER2 is also considered as prognostic and predictive factor for breast cancer.[bookmark: ft34][34] In this study, HER2 + 3 was 22.7%, when comparing current study results with previous studies in different countries, HER2 + 3 frequency is higher than other countries (10%–15%).[bookmark: ft35][35],[bookmark: ft36][36],[bookmark: ft37][37]


    Ki-67 level considered a valuable biomarker in breast cancer patients and be used in treatment and follow-up. Patients with Ki-67 >15% are more likely to develop recurrence and distant metastasis than those with Ki-67 <15%.[bookmark: ft38][38] Higher levels of Ki-67 correlate with more rapid tumor growth and tumor aggressiveness[bookmark: ft39][39] in the present study Ki-67 level ≥15% was recorded in 78.4% of the cases, with further analysis 83% of the cases of high Ki-67 where had distal metastasis.


    The management of breast cancer is multi-disciplinary with different approaches in nature; and the key determinant of breast cancer outcome is the degree to which newly diagnosed cancers are treated correctly in a proper time.[bookmark: ft40][40],[bookmark: ft41][41],[bookmark: ft42][42]


    The most appropriate treatment is based on the tumor burden/location (size and location of primary tumor, number of lesions, and extent of lymph node involvement) and biology (pathology, including biomarkers and gene expression), as well as the age, menopausal status, general health status, and preferences of the patient.[bookmark: ft43][43],[bookmark: ft44][44]


    Breast conserving treatment was done for 26.1% of the patients, while 73.9% of cases were underwent radical mastectomy, comparing with Surakasulaet al. results 95% of patients underwent radical mastectomy.[bookmark: ft42][42]


    Radiotherapy and chemotherapy were at higher frequency (95.1%, 90.6%), comparing with England study where, radiotherapy 63% (44.7% of males and 63.1% of females) and chemotherapy 34.1% (28.2% of males and 34.2% of females),[bookmark: ft44][44] which can be contributed to advance cancer presentation in our patients.


    Most drugs used in the current study was FEC (5 fluorouracil, epirubicin, cyclophosphamide) (45.5%), followed by 38.8% with Taxol, CAF 34.9% and adriamycin, cyclophosphamide (AC) 14.4%. Which was in agreement with Kumar study where majority (59.1%) of patients were treated with anthracycline-based regimen.[bookmark: ft45][45] However, contradicted finding was demonstrated by Surakasuta, where 79% of the cases received AC based chemotherapy.[bookmark: ft42][42]


    Hormonal treatment was prescribed to 67.7% of patients, tamoxifen was the most commonly prescribed drug (41.5%), letrozole (Femara), goserelin (Zoladex), and exemestane (Aromasin) were prescribed to 33.8%, 24.4%, and 1.1% of patients, respectively. Compared to a study conducted by Kumaret al. were tamoxofen (79.3%), latrezol 4.5%, and exemestane (0.1%).[bookmark: ft45][45]


    Targeted therapy against anti-HER-2 is very effective in tumors that over express HER-2,[bookmark: ft41][41] in the present study Herceptin (Trastuzumab) was received by 33.5% of patients (43.7% of males and 33.4% of females).


    The current study has the usual limitation of descriptive epidemiology, that is, retrospective registry assessment, and presence of missing data.


    Conclusions


    Breast cancer in Libya is the most frequent cancer among women and is rare in males. Frequency is higher among younger age (<50 years), early age at menarche, breastfed less than a year, nearly half presented in late Stage (III, IV), invasive ductal carcinoma is predominant histopathological type; most cases were HER2 negative and Ki-67 nuclear positivity of more than 15%. Male compared with female breast cancer have higher stage, lower grade, and more ER + tumors. Most of the patients underwent radical mastectomy, received chemotherapy and radiotherapy, two-third received hormonal therapy and one-third targeted therapy.


    Recommendations


    Improvements in public awareness, lifestyle change, screening programs establishment, improving access to affordable treatment, and more palliative care, support for breast cancer research, are all important measures that need to be addressed to reduce morbidity and mortality.
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  Figure 1: Distribution of female patients according to age at menarche
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  Figure 2: Parity distribution of female breast cancer patients
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  Figure 3: Breast-feeding duration among female breast cancer patients
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  Figure 4: Management modalities for breast cancer patients
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  Table 1: Demographic characteristics of study population according to sex
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  Table 2: Demonstrates the frequency of the cancer cases and age-standardized rates per 100,000 person per year, for each age group during the study
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  Table 3: Clinicopathological characteristics of the cases according to gender
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  Table 4: Immunohistochemistry markers distribution among breast cancer patients
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  Table 5: Treatment modalities of study population
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  Table 6: Therapeutic regimens provided to the patients
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