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Abstract 

Aim: We studied the benefits and risks of tamoxifen therapy in women with positive hormonal re-
ceptors breast cancer. Methods: A total of 170 women with breast cancer diagnosed between 2012 

and 2013 at the National Oncology Institute, Sabratha, Libya were included. The demographic, 

clinicopathological data, treatment and follow-up were collected from the patient’s files as well as 

data regarding the adverse event of therapy. Results: The mean age of the patients was 45.1 years 
(range 21-80 years). Of them, 127 patients had hormonal dependent tumour, and tamoxifen as hor-

monal therapy was given to 52.4% of them in a period of less than 5 years, while 22.3℅ of the patients 

were used tamoxifen for more than 5 years. Forty three patients had hormonal independent tumor and 

no hormonal therapy was given for those patients. The median follow-up duration was 47.2 months 
(range, 5-125 months). At the end of follow up period, 101 (59.4%) patients were alive, 60 (35.5%) 

had experienced disease recurrence, and 69 (40.6%) had died. Using Kaplan-Meier survival curves 

showed that a shorter survival was associated with hormonal receptors negative breast cancer pa-

tients who not received tamoxifen, While, patients with hormonal receptors positive tumors and re-
ceived tamoxifen were associated with a longer survival (p<0.0001). Regarding the toxicity of ta-

moxifen therapy, the most frequent adverse events were sweating and hot flashes (22.4% and 14.7 % 

respectively) followed by weight gain, endometrial hyperplasia (11.8 % and 6.5 % respectively). No 

women experienced serious adverse events such as thromboembolic, cerebrovascular complications 
and endometrial carcinoma. Conclusion: Tamoxifen as hormonal therapy in patients with hormonal 

dependent breast cancer was associated with a longer overall survival as well as may be safe and 

valid. 
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Introduction 
Globally, breast cancer is the most common invasive cancer in women. It is the most 
commonly diagnosed cancer with over two million cases were diagnosed in 2018 with 
600.000 deaths [1.2]. Breast cancer is more common in developed countries and is more 
than 100 times more common in women than man [3,4]. Prognosis of breast cancer vary 
depending on the histology type, the stage of disease, and age of patients [5]. The five-year 
survival rates in developed countries are between 80 and 90% [6]. In developing countries, 
five-year survival rates are lower [3]. In the African countries and in Libya, management 
of breast cancer forms a big medical, social and economic issue. Breast cancer patients in 
those countries often present with younger age, premenopausal status, have early disease 
recurrence, late stage and are associated with poor survival [7-10]. 
Breast cancer is usually treated with surgery, which may be followed by chemotherapy 
and/ or radiotherapy or both [11].  Hormone receptor-positive cancers are often treated 
with hormone-blocking therapy over courses of several years [12].  
Estrogen and progesterone are hormones that regulate the sex hormone-dependent organs 
such as the female reproductive system and the breast. Steroid hormones with growth fac-
tors drive the development, growth, and differentiation of breast epithelial tissue following 
activation of the nuclear estrogen (ER) and progesterone (PR) receptors and are also criti-
cal for breast cancer development and progression [13]. The removal of estrogen from the 
environment of the cells containing steroid receptors adversely affects the growth of these 
cells. This is the basis for hormonal therapy in breast cancer patients. Approximately 70% 
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of breast cancers are ER-positive, and most ER-positive breast cancers are also PR-
positive [14].  
Hormonal treatment slows or ceases the growth of hormone-dependent tumors by inhibit-
ing ability of the body to yield hormones or by interfering with hormone action. Breast 
tumors that are hormone-independent do not respond to hormonal treatment. Hormonal 
treatment includes ovarian ablation, blocking the effects of estrogen, and blocking of es-
trogen production. Many types of drugs interfere with the ability of estrogens to stimulate 
the growth of breast cancer cells such as selective estrogen receptor modulators (SERMs). 
Examples of SERMs approved by the FDA are tamoxifen, raloxifene, and toremifene for 
treatment of breast cancer patients. Tamoxifen has been used for more than 3 decades to 
treat hormone-dependent breast cancer patients. Tamoxifen is metabolized by the cyto-
chrome P450 (CYP2D6) into primary active metabolite (endoxifen) [15]. Tamoxifen plays 
an important role in the treatment of both premenopausal and post-menopausal patients 
with early and advanced breast cancer as well as for primary prevention in women with 
high risk of breast cancer [16,17].  
Tamoxifen has been associated with certain adverse effects. The most important event is 
the development of endometrial cancer; it is reported to occur at a rate from 2 to 7 times 
more often than in untreated women [18]. Tamoxifen use is also associated with an in-
creased risk of deep venous thrombosis and pulmonary emboli, stroke, cataract, and de-
pression [18,19]. The aim of this study was to investigate the benefits of hormonal therapy 
(tamoxifen) regarding the patient outcomes in women with hormone positive receptors 
breast cancer as well as the adverse events of tamoxifen therapy.  
 
Materials and Methods 
Clinicopathological data 
The study group included 170 women with breast cancer diagnosed between 2012 and 
2013 at the National Oncology Institute, Sabratha, Libya. The demographic and clinico-
pathological data were collected from the patient’s files. The collected data included age, 
menopausal status, family history, hormonal status, histological type, tumor stage, histo-
logical grade, treatment, and follow up. Regarding collect data on the toxicity of hormonal 
therapy (Tamoxifen). In this context, data was also collected from the patient's files during 
follow-up. At each visit, data was collected on the following: menopausal like symptoms 
(sweating and hot flashes), nausea, vomiting, skin rashes, weight gain, any events of aller-
gic reaction, changes in  mood, eye disease, liver disease, gynecology related events (ir-
regular period, vaginal discharge and/or itching, vaginal/uterine bleeding),  and coagula-
tion related events (deep vein thrombosis, stroke)  The results of other investigations in-
cluding ultrasound, CT, MRI and blood tests results were also collected by searching the 
patient's medical files. Follow-up was performed until Feb 2022 and included breast-
abdomen ultrasound, chest X-ray every 3 months within the first 2 years of diagnosis and 
even 6 months within 3-5 years.  
Tumour staging of breast carcinoma was evaluated according to TNM classification data 
[20]. Monoclonal antibody was used for determination of hormone receptors and interpre-
tation was done with Allred score method [21].  
  
Treatment and follow-up 
Radical surgery was done for 151 patients. No therapeutic surgical intervention was done 
for 19 patients with metastasis at time of diagnosis (diagnosis with core biopsy).  Adju-
vant, neoadjuvant and palliative chemotherapy was given to 163 patients. No chemothera-
py was given to 5 patients with early stage, and 2 patients were unfit to receive chemother-
apy. Radiotherapy was given to node-positive patients (n=130). Hormonal treatment (ta-
moxifen at dose 20mg/day) was given to 127 patients with hormone receptor positive. The 
patients were followed-up until death or to the end of the observation period (Feb, 2022). 
The median follow-up duration was 47.2 months (range, 5-125 months). At the end of fol-
low up period, 101 (59.4%) patients were alive, 60 (35.5%) had experienced disease recur-
rence, and 69 (40.6%) had died.  
  
Statistical analysis  
The variables of the material were grouped into logical classes and descriptive statistics 
calculated for the continuous variables using SPSS 26.0 for Windows (SPSS, Inc., Chica-
go, USA). Frequency tables were analysed using the Chi-square test to assess the signifi-
cance of the correlation between the categorical variables. For survival analysis, Kaplan- 
Meier curves were plotted, and differences between the curves analyzed using the log-rank 
test. In all tests, values of p< 0.05 were regarded as statistically significant.  
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Ethical consideration  
This study is part of the breast cancer studies, which have got permission from the local 
ethical committee at the National Cancer Institute at Sabratha, Libya. 

Results 

Demographic and clinicopathological features of patients 
Demographic and clinicopathological features of patients are shown in Table 1. The mean 
age at diagnosis of the patients was 45.1 years (range 21-80 years). The majority of pa-
tients (64℅) were aged less than 50 years and premenopausal (64℅ and 62.4; respectively) 
and 2. 8.2 percent of patients had a family history of breast cancer. The most frequent his-
tological type was invasive ductal carcinoma (80℅) and positive lymph nodes was report-
ed in 130 patients. In term of stage of disease, 59 patients were early staged (1 and 2) and 
late stage (3 and 4) was reported in 111 patients. For hormonal status, 74.7℅ of patients 
had hormonal dependent tumor and tamoxifen as hormonal therapy was given to 52.4% of 
patients in period less than 5 years. while, 22.3 ℅ of patients were used tamoxifen more 
than 5 years. 43 patients (25.3%) had hormonal independent tumor and no hormonal ther-
apy was given for those patients.  
 
Table 1. Demographic and Clinicopathological features of patients 

Features  Number of patients Percent 

Age (years) 
<50 109 64.1 

≥50 61 35.9 

Family history 
Positive 14 8.2 

Negative 156 91.8 

Menopausal status 
Premenopausal 106 62.4 

Postmenopausal 64 37.6 

Hormonal status 
Positive 127 74.7 

Negative 43 25.3 

Histological type 
IDC 136 80.0 

Other types 34 20.0 

Lymph node status 
Positive 130 76.5 

Negative 40 23.5 

Histological grade 

Grade 1 22 12.9 

Grade 2 79 46.5 

Grade 3 69 40.6 

Clinical stage 
Early stage (1+2) 59 34.7 

Late stage  (3+4) 111 65.3 

Metastases at diagnosis 
M0 151 88.8 

M1 19 11.2 

 
  
Patients’ outcome   
Univariate survival analysis (survival rates) with hormone receptors expression and ta-
moxifen treatment is shown in Table 2. The survival rate was 58.0% in patients with posi-
tive hormone receptors and received tamoxifen as hormonal therapy. While 36.0% in pa-
tients with negative expression and did not receive hormonal therapy (p <0.0001).   
Patients’ outcome using Kaplan-Meier survival curves for women who received tamoxifen 
as hormonal therapy and women who did not received tamoxifen are shown in Figure 1. A 
shorter survival was associated with hormonal receptors negative breast cancer patients 
who not received hormonal therapy. While, patients with hormonal receptors positive 
breast cancer and received tamoxifen were had the best overall survival (p<0.0001).  
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Figure 1. Overall survival according to analysis of hormone receptor expression in breast cancer 
(Kaplan-Meier curves). Women with hormone receptor positive breast cancer and received hor-

monal therapy (Tamoxifen) showed a longer survival than negative hormonal receptors 

  

 

Adverse events of tamoxifen therapy 
Side effects and adverse events in women with breast cancer patients treated with tamoxi-
fen are shown in Table 3. The most frequent adverse events were sweating and hot flashes 
(22.4% and 14.7 % respectively) followed by weight gain, endometrial hyperplasia (11.8 
% and 6,5 % respectively) and other events in decreasing frequency as shown in Table 2. 
In this study, no women experienced serious adverse events such as thromboembolic, cer-
ebrovascular complications and endometria carcinoma. 
 

Table 2. Survival analysis of patients with hormonal therapy versus non hormonal   
therapy 

Variables 
Number of 

patients 

Survival analysis 

P- value Median survival 

(months) 

Mean survival 

(months) 

Survival rate 

(percent) 

All patients  170 46.50 52.34 59.4  

Hormonal 

therapy (ta-

moxifen) 

Yes 127 55.00 57.94 66.9 

<0.0001 
No 43 30.00 35.79 37.2 

 
 
Table 3. Adverse events in hormone positive breast cancer patients treated with Tamox-

ifen 

Adverse events Number of patients Percent 

Sweating 38 22.4 

Hot flashes 25 14.7 

Skin rashes 8 4.7 

Nausea and vomiting 6 3.6 

Allergic reaction 2 1.2 
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Depression 9 5.3 

Blurred vision 4 2.4 

Wight gain 20 11.8 

Osteoporosis 5 2.9 

Fatty liver 5 2.9 

Irregular period 9 5.3 

Vaginal discharge 8 4.7 

Ovarian cyst 5 2.9 

Uterine polyp 2 1.2 

Uterine fibroid 4 2.4 

Endometrial hyperplasia 11 6.5 

Hepatic failure 0 0.0 

Coagulations events 0 0.0 

Endometrial carcinoma 0 0.0 

 
Discussion  
Breast cancer affects 1 in 8 women during their lifetime. About 2-4 of those cancers are 
positive for either the estrogen or the progesterone receptor, where estrogen and progester-
one are the key drivers of carcinogenesis [22]. Hormonal therapy, which lowers estrogen 
levels and inhibits the growth of the cancer, remains the standard systemic treatment for 
hormone receptor positive breast cancer in the neoadjuvant, adjuvant, and metastatic set-
tings as well as for primary prevention in women and high risk of breast cancer [16,17]. 
The balance between duration of hormonal therapy with the efficacy as well as adverse 
event is highly considered. After 5 years of tamoxifen, either continuation of tamoxifen or 
a switch to an aromatase inhibitor (AIs) for an additional 5 years is effective in reducing 
the risk of recurrence and to improve overall survival [23]. The absolute benefit of extend-
ed therapy is small and must be weighed against the potential side effects of serious com-
plication such as venous thrombosis and endometrial cancer with tamoxifen and of osteo-
porotic fractures with the AIs [24,25].   
In this study, 170 women with breast cancer diagnosed during 2012 and 2013 were inves-
tigated for the efficacy and toxicity of tamoxifen as hormonal therapy in patients with 
hormone positive breast cancer. The mean age the patients was 45.1 years and the majority 
of patients were aged less than 50 years as observed in this study. These results suggested 
that patients in Libya have low mean age at diagnosis showing that premenopausal cancers 
are more common than in Europe. These also confirm results of other studies in Libya [7-
9]. The age pattern is identical with age of breast cancer patients in Africa or Middle and 
North Africa (MENA) region [7,9,10].  
Libyan patients with breast cancer were presented with a high grade of malignancy such as 
a high-grade tumor, positive lymph nodes, and advanced stages as observed in this work. 
This results in agreements with other studies in Libya [7]. Some studies suggest that Afri-
can American women with breast cancer are more likely to presents with advanced stage 
and more aggressive tumor at time of diagnosis than white women [26]. This can reflect 
the failure of medical care leading in delay of diagnosis and staging or differences in biol-
ogy and /or genetic of the African American population.  
In our study, 127 (74.7%) patients had hormonal dependent tumour and 43 (23.5%) were 
hormone independent. Tamoxifen as hormonal therapy was given to all hormone depend-
ent tumour patients with variation in duration of treatment. The association between pa-
tients who received tamoxifen and patient's outcome was evaluated. The results suggested 
that overall survival was longer in patients who received tamoxifen than independent hor-
mone patients (p<0.0001). These findings in the lines of other observations [22-27]. 
The adverse events of tamoxifen therapy also evaluated in this work and results showed 
that menopausal like symptoms such as sweating and hot flashes were the most frequent 
adverse events followed by weight gain, endometrial hyperplasia and other events in de-
creasing frequency. Moreover, serious adverse events such as thromboembolic, cerebro-
vascular complications and endometrial carcinoma were not reported in this study.  
The toxicity of tamoxifen as hormonal therapy was investigating in numerous studies. Hot 
flashes are one of the most common side effects of tamoxifen, being reported in up to 40- 



Libyan Medical Journal 2022:1(1);7-13  
 

12 

 

60% of patients undergoing therapy [28]. The selective serotonin reuptake inhibitors, re-
duce the occurrence of tamoxifen-related hot flashes by decreasing the conversion of ta-
moxifen to its most active metabolite [29]. However, strong cytochrome P450 2D6 
(CYP2D6) inhibitors could adversely affect drug efficacy. Therefore, moderate CYP2D6 
inhibitors (such as sertraline and duloxetine) are preferred over strong inhibitors (such as 
paroxetine and fluoxetine) for the treatment of hot flashes. 
The relative risk of venous thromboembolism is increased by a factor of 1–3 in older 
women receiving tamoxifen [30]. The risk seems to be further pronounced when therapy is 
extended to 10 years from 5 in the adjuvant setting [31]. 
Tamoxifen has been associated with a risk for both endometrial cancer and uterine sar-
coma that is increased by a factor of 2.3; however, the absolute annual risk of endometrial 
cancer remains low at 1.2 per 1000 patient/years ([32]. The elevated risk of cancer persists 
as long as the patient takes tamoxifen and declines after treatment discontinuation [33]. 
The following recommendations are in place for surveillance of uterine cancer in women 
taking tamoxifen [33].    
 
Conclusion  
Tamxifen as hormonal therapy in patients with hormonal dependent breast cancer was as-
sociated with a longer overall survival. Sweating and hot flashes were the most frequent 
adverse events. No women experienced serious adverse events such as thromboembolic, 
cerebrovascular complications and endometrial carcinoma.   
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