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 :اإلهداء

عندما كنت صغيرة حملتني بقلبك......تعلمت الوقوف      

              ممسكة بيدك والمشي بظلك 

  أما اليوم ال يسعني سوى حملك بقلبي 

  إلى الحاضرة رغم قساوة غيابها 

  إلى التي أكرمني هللا بأن اكون ابنتها

تربيتي  فأحسنتإلى التي ربتني    

في الروح كل  ا.... لهإلى التي ال حاجة لمقعدها بين الحضور 

  الحضور 

  إلى التي تسكن روحي وعيوني ومالمحي 

الحياة  ي.. واهبتاألول ... إلى نعيمي   

اتمت تعليمي رغم  ي.. الت إلى معلمتي األولى ومرشدتي ...

  غيابها 

  إلى التي اهدتني عمرها وامدتني بالحب والثقة والدعم 

  يامن نثرتي حبك وكرمك في كل مكان 

  انت لم تفارقي حياتي بعد ولن تفارقيها

د اهديك اليوم نجاحي هذا وكل دموع الفرح واالفتقا   

 اكتب لك وحدك ويقرأ الكل سواك 

  مربية األجيال الفاضلة                                

 ي .. مالكواهبتي الحياة...                              

      والدتي رحمها هللا 

 من الطالبة حياة 

I 



 

 :   الإهداء 

ىل  . السجااي. ويس بق احلياء يف   العطااي، يف   من ينافس الغيث    اإ

 أ ب       
ىل من    . وبصرييت. برصي    حبيبت   ، ي محل  مها  نسجت خبيوط حل    اإ

 أ م 

ىل أ جنحت   . ي ل مييل. الثابت ال   قويت.. كتفي ورس   اإ

 يت دعاء وأ ية اأ خو 

ىل شقيق  عيين..   همجت ومقل    ي ملجأ   جسدي، الروح من   ة اإ
 مااي 

ىل ورد أ ايم وحضاكت الس نني، أ خو   من رمح احلياة..   يتا اإ

 ميسا جورجينا بتول شريين راما 

ىل من هتدأ  نفيس بلقياهن، ويبسم الثغر حملياهن..   اإ

 مرح  أ ية  أ جني 
ىل رشاكء التعب واحلمل وادلرب..   اإ

 أ محد  حياة             

 
ىل هؤلء مجيعًا أ هدي هذا النجاح املتواضع.   اإ

 

  

 من الطالبة غفران  

II 



 اإلهداء 

 . .قوتيوقدوتي فخري السواعد املكافحة، سندي وإىل صاحب 

أبي         

 إىل منْ علمتين معنى الكفاح، حبيبيت وبصري وبصريتي ومجيليت.. 

أمي         

 إىل أجنحيت وسر قوتي.. كتفي الثابت الذي ال مييل.. 

  ثريا 

 .. كُل أمايلو إىل مقلتا عيوني وبلسم روحي وطموحي 

   مريم   يوسف

 ..ويف أحاديثي دنييت ومل ترحل من قليبمن رحلت عن  إىل

جدتي   روح  

 أملي وأيامي، سر الثبات.. وخطت معي  من تبنت أحالمي،إىل 

  زينب

 إىل شركاء التعب واحللم والدرب.. 

 أصدقائي 

 من الطالب أمحد 
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 كلمة شكر 

عندما تتساقط أوراق الشجر وتغيم الغيوم يف مساء العمر ليس بوسع 

 أجنحتها مستعدة للمضي يف رحلة جديدة.الطيور إال أن تقرع 

هكذا متضي األيام مسرعة لتقرع أجراس الفراق معلنة هناية  

مرحلة من حياتنا، ويف حلظة الوداع يعجز اللسان عن النطق ويقف  

القلم عاجزاً عن التعبري، وبأحاسيس خمتلطة ببسمة أمل بالغد 

ا بالنهاية  املشرق ودمعة لفراق رفاق الدرب وأشقاء الروح ال يسعن 

اال ان نتوجه بالشكر العميق لتلك الشموع اليت احرتقت لتنري لنا  

دروبنا وبذلت كل ما متلك يف سبيل ان تصنع منا جيالً قادراً على  

 مواجهة مصاعب احلياة. 

 لألستاذة الدكتورة فايزة القبيلي. فالشكر كل الشكر 

 وسائر أعضاء اهليئة التدريسية يف كلية الصيدلية  
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Hormone Therapy of Breast cancer 
(LH-RH Agonist) 

 
Abstract: 

Breast cancer is the most common type of cancer in the world, and it is 

the second most dangerous cancer that threatens the life of women after 

lung cancer in terms of mortality, and it has become a controversial topic, 

it is important to know its causes, symptoms, and the most important 

treatment methods for women, before and after menopause, the 

therapeutic goals are to eliminate relapse and increase overall survival 

time. 

When the tumor stimulates with estrogen and/or progesterone, the tumor 

is sensitive to the hormone. 

Hormone therapy is what prevents this alerting. Histological examination 

allows to find out whether the tumor is a receptor for the hormones 

estrogen and progesterone, breast cancer is often an estrogen-dependent 

disease. 

There are many hormonal therapy strategies, depending on the patient's 

condition; aromatase inhibitors, Anti-estrogens and selective estrogen 

receptor modulators (SERMs), In addition to LH-RH agonist. 

In this research, we will introduce of LH-RH agonist (goserelin), and we 

will study some of its therapeutic properties and patients' palatability for 

its role in maintaining ovarian health and continued reproductive capacity 

and the effectiveness of the drug by comparison between women who 

took an aromatase inhibitor and Zoladex (the brand name of Goserelin) , 

and women who took an aromatase inhibitor only, by reviewing the data 

of women who visited Al-Biruni University Hospital ,during 2017-2019 

(160 women). 

Results were as the following: 

the number of women who took an Als and did not relapse was 43 (41%), 

the number of women who took an Als and relapsed was 37 (67%), the 

number of women who took the Als and Zoladex and did not relapse was 

62 cases (59%), the number of women who took the Als and Zoladex and 

relapsed was 18 (33%). 

Through our study, we hope to provide a good therapy protocol to help in 

decreasing of cancer therapy suffering for all women fighting breast 

cancer. 

 

 

 

 

IX 



 

 

 

   ث ي  سرط ن   هر وني   عالج

 LH-RH ن هض ت
 الخالصة

حياة    يهدد   شيوعا في العالم, وهو ثاني اخطر سرطان    السرطانات أنواع  أكثر    رطان الثدي  يعد س

وقد أصبح موضوًعا مثيًرا للجدل، ومن المهم   ،بعد سرطان الرئة من حيث نسبة الوفيات    المرأة

للمرأة العالج  ، األهداف )سن اإلياس(  قبل وبعد الضهي    معرفة أسبابه وأعراضه، وأهم طرق 

 .عامالعالجية هي الحد من النكس وزيادة البقاء على قيد الحياة بشكل 

 للهرمون.  ساعندما ينبّه الورم بهرمون االستروجين و / أو البروجسترون ، يكون الورم حسا

الورم  إذا كان  النسيجي معرفة ما  الفحص  التنبيه. ويسمح  يمنع هذا  الهرموني هو ما  العالج  إن 

هرم ووالبروجسترون  لإلستروجينونية  مستقبالت  على  ,  معتمداً  الثدي  سرطان  يكون  ما  غالباً 

 الهرمونات .

األروماتاز،   بمثبطات  المريض  لحالة  تبعاً  الهرموني  العالج  استراتيجيات  من  العديد  هنالك 

ومعدّ   االستروجين  هرمون  االنتقائيةومضادات  االستروجين  هرمون  مستقبالت   الت 

(SERMs)لى ناهضات ، باإلضافة إ LH-RH. 

نقدم   سوف  البحث،  هذا  خصائصه    وسوف LH-RH(Goserelin) ناهض في  بعض  ندرس 

القدرة  واستمرار  المبيض  صحة  على  بالحفاظ  لدوره  به  للعالج  المرضى  واستساغة  العالجية 

سرطان  و  اإلنجابية، معالجة  في  الدواء  مثبط الثديفعالية  تناولن  اللواتي  النساء  بين  بالمقارنة   ،

تي تناولن مثبط والنساء اللوا Goserelin االسم التجاري ل   zoladex )زوالدكس)  وأروماتاز  

 .فقطأروماتاز 

 160)  2017-2019زرن مستشفى البيروني الجامعي في الفترة    واتيبمراجعة بيانات النساء الل 

 :التاليوكانت النتائج على الشكل , (ةمريض

%(، وعدد النساء اللواتي  41)  43ينتكسن  بلغ عدد النساء اللواتي تناولن مثبطات أروماتاز ولم  

وانتكسن   أروماتاز  مثبطات  مثبطات   (،% 67)   37كان  تناولن  تناولن  اللواتي  النساء  وعدد 

 Als %(، وكان عدد النساء اللواتي تناولن59حالة )  62ولم ينتكسن كان   Zoladexأروماتاز و 

 .(%33) 18وانتكسن   Zoladexو

جي جيد للمساعدة في تخفيف معاناة عالج السرطان نأمل من خالل دراستنا تقديم بروتوكول عال

 .لنساء يحاربن سرطان الثدي 
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1. Introduction Of Cancer:  
 

Cancer is a disease in which some of the body’s cells grow uncontrollably 

and spread to other parts of the body.  

Cancer can start almost anywhere in the human body, which is made up 

of trillions of cells. 

 Normally, human cells grow and multiply (through a process called cell 

division) to form new cells as the body needs them. When cells grow old 

or become damaged, they die, and new cells take their place. 

Sometimes this orderly process breaks down, and abnormal or damaged 

cells grow and multiply when they shouldn’t. These cells may form 

tumors, which are lumps of tissue, tumors can be cancerous or 

noncancerous (benign) [1, 2]. 

Cancerous tumors spread into, or invade, nearby tissues and can travel to 

distant places in the body to form new tumors (a process called 

metastasis), but cancers of the blood, such as leukemias, generally do not. 

Benign tumors do not spread into, or invade, nearby tissues. 

 When removed, benign tumors usually don’t grow back, whereas 

cancerous tumors sometimes do[3]. 

 Benign tumors can sometimes be quite large, however Some can cause 

serious symptoms or be life threatening, such as benign tumors in the 

brain. 

 

 

 

▪ On the cellular and molecular levels 

 cancer is believed to be only a few diseases that result from faulty or 

abnormal genetic expression caused by changes in deoxyribonucleic 

acid (DNA).  

o The transcription of DNA into a single strand of messenger 

ribonucleic acid (mRNA) may be changed.  

o When abnormal mRNA exists, the sequence of amino acids is 

changed, resulting in abnormal protein synthesis[3]. 
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2. Breast Cancer 
 

Usually, cancer is named after the body 

part in which it originated; thus, breast 

cancer refers to the erratic growth and 

proliferation of cells that originate in 

the breast tissue [4]. 

 

The breast is composed of two main 

types of tissues i.e., glandular tissues 

and stromal (supporting) tissues. 

Glandular tissues house the milk-

producing glands (lobules) and the 

ducts (the milk passages), 

while stromal tissues include fatty and 

fibrous connective tissues of the breast. 

The breast is also made up of lymphatic 

tissue-immune system tissue that removes cellular fluids and waste. 

 

 

There are several types of tumors that may develop within different areas 

of the breast. Most tumors are the result of benign (non-cancerous) 

changes within the breast.  

 

For example, fibrocystic change is a non-cancerous condition in which 

women develop cysts (accumulated packets of fluid), fibrosis formation 

of scar-like connective tissue), lumpiness, and areas of thickening, 

tenderness, or breast pain[5]. 

Most breast cancers begin in the cells that line the ducts (ductal cancers). 

Some begin in the cells that line the lobules (lobular cancers), while a 

small number start in the other tissues. (Figure1)[6].  

 

 

 

 

 

Figure 1: Structure of breast 
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2.1.  Types Of Breast Cancer 
 

According to site 

 

Non-invasive Breast Cancer (in situ): 

 cells contained within the ducts that do not invade the fatty and 

connective tissue surrounding the breast. 

The most common form of noninvasive breast cancer is Ductal 

Carcinoma in Situation (DCIS) (90 percent).  

Lobular in situ (LCIS) carcinoma is less prevalent and considered a 

marker for increased risk of breast cancer.  

 

Invasive breast cancer 

 cells that interrupt the canal and lobular walls and invade the fatty and 

connective tissues surrounding the breast. 

 Ouncer may be invasive without the lymph node or other organ having 

metastatic effects  (Figure2) [7]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2:Typical Structure associated with ductal carcinoma 
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Breast cancer subtypes : 
Cancer cells appear with a unique appearance under the microscope, and 

thus some subtypes of breast cancer are named according to their shape 

under the microscope. 

Subtypes include: 

 

Medullary carcinoma: 

Invasive breast cancer is medullary carcinoma which forms an 

independent border of tumor tissue and normal tissue. Medullary 

carcinoma is only 5% of breast cancer. 

 

Mutinous carcinoma: 

A rare breast cancer that is formed from mucus-producing cancer cells is 

mutinous carcinoma, also called colloid carcinoma. Women with 

mutinous carcinoma generally have a higher prognosis than women with 

higher invasive carcinoma types. 

 

Tubular carcinoma:  

Special type of infiltrating (invasive) breast carcinoma is tubular 

carcinoma. Tubular carcinoma in women is generally more pronounced 

than in women who have more common types of invasive carcinoma. 

Around 2 percent of breast cancer diagnoses are caused by tube 

carcinomas. 

 

Inflammatory breast cancer 

Breast cancer is the occurrence of inflammatory (red or warm) breasts 

that have dimple and/or dense ridges caused by the blocking of cancer 

cells in the skin over the breast. lymphatic vessels and channels. 

Although inflammatory breast cancer is rare (only 1% of breast cancers), 

it grows rapidly. 

 

Paget's disease of the nipple 

Paget's disease is only one percent of breast cancer, a rare form that 

begins in the Milk canals and spreads to the skin of the nipple and areola. 

 

Phylloides tumor 

Phylloids can either be benign (not cancer) or malignant, tumors (also 

spelled "Phyllodes") (cancerous). In the conjunctive tissues of the breast, 

phylloid tumors develop and can be treated with surgery. Tumors are very 

common for phylloids; fewer than ten women die every year in the US 

from this type of breast cancer[8, 9]. 
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2.2.  Genes related to breast cancer 

Mutations and abnormal amplification of both oncogenes and antitumor 

play roles initiating tumor initiation and progression processes. 

Genes related to breast cancer have been identified, including: 

 

BRCA1/2 

The suppressor of breast cancer risk are gene 1 and 2 (BRCA1 and 

BRCA2). 

The chromosomes 17q21 and 13q12, are located at BRCA1 and BRCA2. 

Both encode proteins suppressing the tumor. BRCA1 deficiency results in 

cell cycle control, abnormal centrosome duplication, genetic instability 

and ultimate apoptosis Dysregulation[10]. 

 

HER2 

Human epidermal factor growth receptor 2, also known as c-erbB-2, is a 

major oncogene in breast cancer and located on human chromosome 17's 

long arm (17q12). HER2 gene expression is mainly activated by gene 

amplification and rearrangement. HER2, a protein of the tyrosine-kinase 

family's epidermal growth factor receptor, forms heterodimers with other 

EGFR family members, such as Her3 and Her4, to trigger down-stream 

HER2 over-expression, detected in about 20% of primal breast-related 

disease, increases the PTEN/Akt/mTORC1 signaling of cancer stem cells 

and indicates that HER2 does not occur[10]. 

 

Epidermal Growth Factor Receptor (EGFR) 

On a short arm of chromosome7 is EGFR which is also known as c-erbB-

1 or Her1 in humans (7p12). The EGFR protein is an EGF, TGF-α, 

amphiregulin and betacellulin cell surface glycoprotein that is activated 

through the EGF, TGF-α, etc. EGFR, including PI3K, Ras-Raph-MAPK, 

and JNK, is triggered by downstream signaling pathways in order to 

support cell proliferation, cell invasion, angiogenesis and cell protection. 

More than 30% of cases of inflammatory breast cancer (IBC), the highly 

aggressive breast cancer substratum, have overexpression of EGFR. The 

EGFR-positive IBC patients are less pronounced than EGFR-negative 

tumors[10]. 
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c-Myc 

It  is an oncogene in breast cancer ,it is located on the long arm of 

chromosome 8 (8q24)[10]. 

 

Ras 

 It  is an oncogene in breast cancer 

There’re three members in the Ras gene family: H-ras, K-ras and N-ras, 

located on the chromosome of 11 (11p15), 12 (12p12) and 1 (1p22) 

respectively, it is involved in intracellular transduction (transduction). 

Mutations in the Ras protein-translated genes lead to the production of a 

permanently active Ras protein. 

As a result, unintended and hyperactive signals form inside the cell, even 

in the absence of signals from outside the cell that stimulate their 

formation inside the cell. Since these signals lead to cell growth and 

division, the intense activity of Ras signals will lead to abnormal cell 

growth that results in the formation of a cancerous tumor[10]. 
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2.3. Causes of Breast Cancer 
 

cancer is generally not a transmissible disease, the majority of cancers, 

some 90–95% of cases, are due to genetic mutations from 

environmental and lifestyle factors, the remaining 5–10% are due to 

inherited genetics. 

It is not generally possible to prove what caused a particular cancer. 

The causes are divided to: 

 

i. Chemicals 

Exposure to particular substances has been linked to specific types of 

cancer, these substances are called carcinogens. 

Exposure to chemical carcinogens, chronic or occupational exposure 

such as, benzene, tobacco, arsenic, nickel, and some chemotherapeutic 

agents is implicated in cancer development. 

Tobacco smoke, for example, causes 90% of lung cancer, it also 

causes cancer in the larynx, head, neck, stomach, bladder, kidney, 

esophagus and pancreas, Tobacco smoke contains over fifty known 

carcinogens, including nitrosamines and polycyclic aromatic 

hydrocarbons. 

It is responsible for about one in five cancer deaths worldwide and 

about one in three in the developed world[11]. 

 

 

ii. Diet and exercise 

Diet, physical inactivity, obesity is related to up to 30–35% of cancer 

deaths. 

 In the United States, excess body weight is associated with the 

development of many types of cancer and is a factor in 14–20% of 

cancer deaths. 

 A UK study including data on over 5 million people showed higher 

body mass index to be related. 

Physical inactivity is believed to contribute to cancer risk, not only 

through its effect on body weight but also through negative effects on 

the immune system and endocrine system[12]. 
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iii. Infection 

 

Worldwide approximately 18% of cancer deaths are related to 

infectious diseases, this proportion ranges from a high of 25% in 

Africa to less than 10% in the developed world. 

Viruses are the usual infectious agents that cause cancer but cancer 

bacteria and parasites may also play a role[13]. 

 

 

iv.  Radiation 

Radiation exposure such as ultraviolet radiation and radioactive 

material is a risk factor for cancer. 

 Many non-melanoma skin cancers are due to ultraviolet radiation, 

mostly from sunlight. 

Clear evidence establishes ultraviolet radiation, especially the non-

ionizing medium wave UVB, as the cause of most non-melanoma skin 

cancers, which are the most common forms of cancer in the world 

[14]. 

 

v.  Heredity 

The vast majority of cancers are non-hereditary (sporadic). 

Hereditary cancers are primarily caused by an inherited genetic defect, 

Less than 0.3% of the population are carriers of a genetic mutation 

that has a large effect on cancer risk and these cause less than 3–10% 

of cancer, for example, the daughters of women who have breast 

cancer have significantly higher levels of estrogen and progesterone 

than the daughters of women without breast cancer[15]. 

 

vii. Autoimmune diseases 

There is an association between celiac disease and an increased risk of 

all cancers. People with untreated celiac disease have a higher risk, but 

this risk decreases with time after diagnosis and strict treatment. 
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viii.  Hormones 

Some hormones play a role in the development of cancer by 

promoting cell proliferation. Insulin-like growth factors and their 

binding proteins play a key role in cancer cell proliferation, 

differentiation and apoptosis, suggesting possible involvement in 

carcinogenesis . 

Hormones are important agents in sex-related cancers, such as cancer 

of the breast, endometrium, prostate, ovary and testis and also of 

thyroid cancer and bone cancer[16, 17]. 

Other factors are relevant: Women who take hormone replacement 

therapy (for example the oral contraceptive) have a higher risk of 

developing cancers associated with those hormones. 

 

 

ix. Genetic causes 

Family history is known to be a risk for breast cancer for a long time. 

It is important for both mother and paternal families. The risk of 

developing breast cancer at an adolescent age is highest if it is cancer 

in both breasts, or if it is relatively close to it. Families of the first 

degree (mum, sister, daughter) are the main ones in the risk 

assessment. A number of second-degree families with breast cancer 

(grandmother, aunt) may also increase the risk. The risk for all his 

close relatives is increasing in a male breast cancer. BRCA1 and 

BRCA2 are genes which, if inherited, increase significantly the risk of 

breast cancer to an estimated 40% to 8% risk for lifetime. Females 

who have t Family history is known to be a risk for breast cancer for a 

long time. It is important for both mother and paternal families [18]. 
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2.4. Diagnosis Of Breast Cancer: 
 

 

✓ Biopsy 

In all cases, it is the best way to diagnose, doctors need to do a 

biopsy to diagnose cancer. 

A tissue sample is taken from the suspicious area and sent to the 

laboratory for analysis. It is this examination that allows to confirm 

and clarify the diagnosis. 

 

✓ Imaging Tests: 

CT Scan 

A CT scan uses an x-ray machine linked to a computer to take a 

series of pictures of organs from different angles. These pictures 

are used to create detailed  3-D images of the inside of the body 

(Figure3)[19]. 

 

 

 

 

 

 

 

 

 

Figure 3: CT scan for secondary breast cancer 
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✓ MRI 

An MRI uses a powerful magnet and radio waves to take pictures 

of the body in slices.  

These slices are used to create detailed images of the inside of the 

body, which can show the difference between healthy and 

unhealthy tissue (Figure  4)[19]. 

 

✓ Nuclear scan 

may also be called radionuclide scan. 

Before this scan, the patient receives an injection of a small amount 

of radioactive material, which is sometimes called a tracer.   It 

flows through the bloodstream and collects in certain bones or 

organs (Figure 5 ) [20]. 

 

Figure 4: MNR for secondary breast cancer 

Figure 5: Nuclear scan for Early-Stage Breast Cancer 
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✓ Ultrasound 

An ultrasound exam uses high-energy sound waves that people 

cannot hear. 

 The sound waves echo off tissues inside the body. A computer 

uses these echoes to create pictures of areas inside the body. This 

picture is called a sonogram (Figure 6) [19]. 

✓ X-rays 

A mammogram is an X-Ray picture of the breast 

X-rays use low doses of radiation to create pictures inside the body 

(Figure 8). 

 

To monitor relapse, tumor markers can be used, for example: 

CA (15-3) 

Its levels are high in cancer cells 

 

 

 

 

Figure 6: Ultrasound for Breast Cancer 

Figure 7: X-Ray for Breast 
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3. Therapy of Breast cancer 

The goal of cancer treatment is to achieve a cure and ensure better 

survival. This may or may not be possible, depending on the specific 

situation. If a cure isn't possible, the treatments may be used to shrink 

cancer or slow the growth of cancer and that to slow down symptoms for 

as long as possible. 

 

 

3.1. Therapy options 
 

▪ Primary Therapy 

Any cancer treatment can be used as a primary treatment, but the most 

common primary cancer treatment for the most common types of cancer 

is surgery. If the cancer is particularly sensitive to radiation therapy or 

chemotherapy, Patient may receive one of those therapies as primary 

treatment[21]. 

 

▪ Neoadjuvant Therapy:  

Treatment given as a first step to shrink a tumor before the main 

treatment, which is usually surgery, is given. 

 It is a type of induction therapy. 

Any cancer treatment can be used as an neoadjuvant therapy. Common 

adjuvant therapies include chemotherapy, radiation therapy, hormone 

therapy and target therapy[22]. 

 

▪ Palliative Therapy:  

Palliative treatments may help relieve side effects of treatment or signs 

and symptoms caused by cancer itself. Surgery, radiation, chemotherapy 

and hormone therapy can all be used to relieve symptoms. Other 

medications may relieve symptoms such as pain and shortness of breath. 

Palliative treatment can be used at the same time as other treatments 

intended to cure your cancer[23]. 
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3.2. Therapy program  
The program of treatment prescribed for you depends on several 

factors including: 

• Cancer size and grade. 

• Lymph node status. 

• Age.  

• Previous treatments. 

• General health and other medical conditions. 

• Menopausal status 

•  Hormone receptor status:  If your cancer cells have receptors for the 

hormone’s estrogen and progesterone, your doctor may recommend 

hormone therapy in addition to chemotherapy. 

• HER2 status:  If your breast cancer produces too much of a growth-

promoting protein known as HER2, your doctor may recommend 

chemotherapy and drugs that specifically target this protein[24]. 

• Genetic profile:  For certain types of breast cancer such as hormone 

receptor positive breast cancer[25]. 

 

3.3. Therapy Types 
❖ Surgery 

Is a precise local treatment may remove all or a part of the 

tumor , may be the only treatment a patient requires , may be 

preceded or followed by other modalities or may be used in the 

palliative setting to alleviate or lessen intolerable 

symptoms[26]. 

 

❖ Radiation therapy  

Is a treatment in which energy is precisely directed at a specific 

target., may follow surgery to prevent recurrence of the primary 

tumor ,is more effective for some diseases than others, it used after 

chemotherapy because radiation can permanently damage bone 

marrow, is often given in combination with chemotherapy 

(chemoradiation)[27]. 
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❖ Biotherapy/targeted agents  

Transforms active cells that contain cancer cells into a slow-

growing tumor, for example (Herceptin), which affects a protein 

called HER2 (HER2 protein is involved in cell growth and normal 

cell development) this type of treatment is designed to specifically 

target the protein and limit tumor growth, it can be taken alone or 

in combination with other treatments[24]. 

 

❖ Chemotherapy and neoadjuvant 

is the use of anticancer drugs to kill or stop the growth of cancer 

cells. Chemotherapy drugs travel throughout the body and thus are 

called "systemic" treatment. The drugs are most often injected into 

the bloodstream through an intravenous needle or through an 

implanted catheter.  

In the process of targeting fast-growing cancer cells, chemotherapy 

drugs can also damage other fast-growing healthy cells, such as 

those in the hair follicles, bone marrow and digestive tract. These 

side effects often go away after treatment is finished or within a 

year after completing chemotherapy[28]. 

 

Side effects include: 

• Hair loss. 

• Fatigue. 

• Loss of appetite. 

• Nausea and vomiting. 

• Constipation or diarrhea. 

• Mouth sores. 

• Skin and nail changes. 

• Increased risk of developing infection (due to fewer white blood 

cells that help fight infection). 

• Nerve damage (neuropathy) 

• Problems with cognitive function that affect memory and 

concentration, also known as chemo brain. 

Chemotherapy is sometimes given before surgery (known as 

neoadjuvant therapy or preoperative chemotherapy) to shrink larger 

cancers. 
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4. Hormone Therapy Strategies 

4.1. Hormones and hormone receptors 
 

Hormones are substances that function as chemical messengers in the 

body, they affect the actions of cells and tissues at various locations in the 

body, often reaching their targets through the bloodstream. 

The hormones estrogen and progesterone are produced by the ovaries in 

premenopausal women and by some other tissues, including fat and skin, 

in both premenopausal and postmenopausal women. 

 

Estrogen promotes the development and maintenance of female sex 

characteristics and the growth of long bones. 

Progesterone plays a role in the menstrual cycle and pregnancy. 

Estrogen and progesterone also promote the growth of some breast 

cancers, which are called hormone-sensitive (or hormone-dependent) 

breast cancers. 

 

Hormone-sensitive breast cancer cells contain proteins called hormone 

receptors (estrogen receptors, or ERs, and progesterone receptors, or PRs) 

that become activated when hormones bind to them, the activated 

receptors cause changes in the expression of specific genes, which can 

stimulate cell growth. 

 

To determine whether breast cancer cells contain hormone receptors, 

doctors test samples of tumor tissue that have been removed by surgery. 

If the tumor cells contain estrogen receptors, the cancer is called estrogen 

receptor positive (ER positive), estrogen sensitive, or estrogen 

responsive. Similarly, if the tumor cells contain progesterone receptors, 

the cancer is called progesterone receptor positive (PR or PGR positive). 

Breast tumors that contain estrogen and/or progesterone receptors are 

sometimes called hormone receptor positive (HR positive). Most ER-

positive breast cancers are also PR positive[29]. 

An estrogen receptor positive (ER+) finding means that estrogen causes 

tumor growth, and that the cancer should respond well to hormone 

therapy. 

 If the result is estrogen receptor (ER-) negative, the tumor is not 

estrogen-driven, and you will need to evaluate the results along with other 

tests, such as HER2 status. 
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4.2. Hormone therapy  
Hormone therapy (also called hormonal therapy, hormone treatment, or 

endocrine therapy) slows or stops the growth of hormone-sensitive 

tumors by blocking the body’s ability to produce hormones or by 

interfering with effects of hormones on breast cancer cells. 

Tumors that are hormone insensitive do not have hormone receptors and 

do not respond to hormone therapy[17]. 

 

 

4.3. Hormone-synthesis inhibitors 

4.3.1.Aromatase inhibitors 
 

It is a class of drugs used to treat breast cancer in postmenopausal women 

and gynecomastia in men. 

Although both women and men need to estrogen, estrogen can cause 

problems by promoting the growth of estrogen receptor-positive cancers, 

especially breast cancer. 

The aromatase enzyme converts androgen hormones (testosterone and 

androstenedione) into estrogen hormones (estradiol and estrone), 

blocking the effects of aromatase reduces the number of androgens 

converted into estrogen. 

Aromatase inhibitors are often used in addition to other cancer treatments 

(such as surgery, radiation, and chemotherapy) to starve these estrogen 

receptor-positive cancers. 

Aromatase inhibitors stop the production of estrogen in postmenopausal 

women, it work by blocking the enzyme aromatase, which turns the 

hormone androgen into small amounts of estrogen in the body, this means 

that less estrogen is available to stimulate the growth of hormone-

receptor-positive breast cancer cells[30]. 

 

Examples of aromatase inhibitors approved by the FDA: 

•Arimidex (chemical name: anastrozole) 

•Aromasin (chemical name: exemestane) 

•Femara (chemical name: letrozole) 
Aromatase inhibitors do not lower estrogen if the ovaries are still 

functioning. These medications are only given to women who have gone 

through menopause, or who have received treatment to suppress the 

normal functioning of the ovaries. 

The patient should not take an aromatase inhibitor if she is breastfeeding, 

pregnant, trying to get pregnant, or if there is any chance that she could 

be pregnant because it may cause damage to developing embryos. 
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Side effects of aromatase inhibitors 

•Risk of heart attack, angina, heart failure, and hypercholesterolemia 

•Bone loss 

•Joint pain 

•Mood swings and depression[30]. 

 

4.3.2. Gonadotropin-releasing hormone (GnRH) analogues 

 

Gonadotropin- releasing hormone analogues can be used to induce a 

chemical ablation of the gonads, that is, absolute inhibition of the 

production of either estrogen and progesterone from the ovaries of the 

female, or testosterone from the testicles of the male, as a result of the 

negative feedback effect on the continuous stimulation of the pituitary 

gland with these hormones.  

Because the primary endocrine response to gonadotropin-releasing 

hormone analogues is in fact an overexpression of gonadotropins, HRT 

antagonists, such as flutamide, are commonly used to prevent transient 

stimulation of tumor growth[31]. 

 Because the ovaries are the main source of estrogen in premenopausal 

women, estrogen levels in these women can be reduced by eliminating or 

suppressing ovarian function. Blocking ovarian function is called ovarian 

ablation, alternatively, ovarian function can be suppressed temporarily by 

treatment with drugs called gonadotropin-releasing hormone (GnRH) 

agonists, which are also known as luteinizing hormone-releasing 

hormone (LHRH) agonists. By mimicking GnRH, these medicines 

interfere with signals that stimulate the ovaries to produce estrogen[31, 

32]. 

  

Examples of ovarian suppression drugs that have been approved by the 

U.S. Food and Drug Administration (FDA): 

• gosereline (Zoladex) 

 

This is the type of hormonal therapy that we will talk about in more detail 

later. 
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4.4. Hormone receptor antagonists 
 

4.4.1.Selective estrogen receptor modulators (SERMs) 
 

Estrogen receptor selective modifiers are an important group of hormonal 

treatment agents, and they act as anti-estrogen receptors, and are mainly 

used in chemoprevention against breast cancer. SERMs work by sitting in 

the estrogen receptors in breast cells. If a SERM is in the estrogen 

receptor, there is no room for estrogen and it can't attach to the cell. If 

estrogen isn't attached to a breast cell, the cell doesn't receive estrogen's 

signals to grow and multiply. Some members of this group, such as 

tamoxifen, have a partial agonist effect that increases the estrogen 

receptor sensation in some tissues, like endometriosis.  

 

Tamoxifen is currently considered the first-line treatment in nearly all 

sub-menopausal women with HRP-positive breast cancer, on the other 

hand, raloxifene is another selective estrogen receptor modulator that has 

a partial agonist effect, but does not appear to stimulate endometrial 

cancer, and it is used commonly essential in chemoprevention of breast 

cancer in high-risk individuals, as well as in the prevention of 

osteoporosis[33]. 

There are three SERMs: 

• Tamoxifen in pill form (also called Tamoxifen citrate; brand 

name: Nolvadex) and in liquid form (brand name: Soltamox) 

• Evista (chemical name: Raloxifene) 

• Fareston (chemical name: Toremifene) 

• fulvestrant (Faslodex) 

 

Each is a pill, usually taken once a day, except for tamoxifen in liquid 

form. Tamoxifen is the oldest, most well-known, and most-prescribed 

SERM. 

SERMs can be used to treat women both before and after menopause 

   

Side effects: 

Hot flashes, night sweats, and vaginal dryness are common side effects of 

all hormone therapies. Hormone therapy also may disrupt  

the menstrual cycle in premenopausal women. 

 

 

4.5. Anti-androgens 

Anti-androgens are a group of drugs that bind to and inhibit the 

androgenic receptor, blocking the effects of testosterone on the growth or 

enhancing the survival of some prostate cancers[34]. 
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5. Goserelin  

5.1. Brand 

Zoladex LA 10.8 mg Implant 

Zoladex LA 3.6 mg Implant 

5.2. Description 

Goserelin is a synthetic hormone. In men, it stops the production of the 

hormone testosterone, which may stimulate the growth of cancer cells. In 

women, goserelin decreases the production of the hormone estradiol 

(which may stimulate the growth of cancer cells) to levels similar to a 

postmenopausal state. When the medication is stopped, hormone levels 

return to normal (Figure 9) [35, 36]. 

  

5.3. Therapeutic Use 
In women used to treat breast cancer, the 

benign gynecological conditions of uterine 

leiomyoma (fibroids) and endometriosis. 

Phase II studies show that monthly depot 

administration of goserelin 3.6mg produces a 

partial objective remission in about 50% of 

patients and disease stabilization in another 

25%.  

clinical trials reveal that goserelin is of 

equivalent efficacy to orchiectomy, but is 

psychologically more acceptable to most 

patients. 

 Similarly. goserelin is comparable to oral 

diethylstilbestrol I mg 3 times daily or 

fosfestrol (diethylstilbestrol diphosphate) 

300mg daily in producing disease remission or 

stabilization and symptom relief, but induces 

an objective response more rapidly. 

Concomitant use of an antiandrogen, such as 

flutamide 750 mg/day, does not appear to 

improve response rates or prolong survival but 

may aid symptom relief and attenuate disease 

'flare' at the beginning of goserelin treatment in 

previously untreated patients. 

Figure 10: Amino acid sequence of 

GnRH (R = R' = glycine) and goserelin 

(R = D-serine! u-butyl: R' = azaglycine). 
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About 30 to 45% of premenopausal women, mostly with metastatic breast 

cancer, have demonstrated an objective remission during monthly 

treatment with goserelin 3.6mg depot, and 8 to 28% had disease 

stabilization, a rate apparently similar to that achieved with ovariectomy. 

Women assessed as having estrogen receptor (ER)-positive tumors are 

more likely to respond to gosere1in therapy than those with ER-negative 

tumors. 

 The predominant mechanism of action of goserelin in premenopausal 

women with ER-positive disease is estrogen suppression. However, a 

direct antitumor effect has also been proposed, since postmenopausal 

women occasionally responded to goserelin without a substantial change 

in circulating estrogens compared with nonresponses, as did several 

premenopausal women assessed as having ER-poor or ER-negative 

tumors. 

Preliminary data suggest that coadministration of an aromatase inhibitor 

may be beneficial in some pre- and postmenopausal patients in whom the 

low level of estrogens produced peripherally (and therefore relatively 

unaffected by goserelin) is sufficient to sustain tumor progression. 

A promising use for goserelin depot is in the pretreatment of women 

undergoing surgery for leiomyoma (fibroid) removal. Three or 4 months' 

preoperative goserelin therapy facilitated surgical excision of myomas 

and reduced intraoperative blood loss by 15 to 40%. This adjunctive role 

is likely to be the main use for goserelin in women with fibroids. 

Although the uterine volume of women with myomas was decreased by a 

mean of 40 to 55% after 3 to 6 months' depot administration of goserelin 

3.6mg, individual responses were highly variable. Most of the shrinkage 

occurred during the first 4 months of treatment. 

 Importantly, the pretreatment uterine volume was regained and menses 

resumed within 3 months of stopping therapy, indicating a need for 

continuous goserelin treatment to maintain leiomyoma degeneration.  

Longer term goserelin therapy should thus be reserved for treating 

women with myomas who are not candidates for surgery or those nearing 

the menopause, since prolonged estrogen suppression should be avoided 

if possible. 

Goserelin appears as effective as danazol in women with endometriosis, 

and seems better tolerated. After 6 months' goserelin treatment, nearly 

70% of women with endometriosis were asymptomatic. 

Small groups of women with polycystic ovary disease, dysfunctional 

uterine bleeding and/or menorrhagia improved symptomatically during 3 

to 4 months' goserelin treatment, and the drug has been used successfully 

to facilitate augmented ovulation in an in vitro fertilization programmed. 
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5.4. Administration  
In women with breast cancer, fibroids, endometriosis or other 

benign sex hormone-related conditions, goserelin is injected 

subcutaneously into the anterior abdominal wall as a sustained release 

biodegradable depot of 3.6 mg every 4 weeks. Dosage adjustment is not 

needed in the elderly or renally impaired. Antiandrogens or 

diethylstilbestrol 1 mg 3 times daily for a week before and a week after 

the first depot may reduce and hormone replacement therapy appears to 

diminish the incidence of hot flushes in women[37-39]. 

5.5. Pharmacodynamic Properties 

The synthetic GnRH analogue goserelin acts as an agonist of GnRH that 

is about 100 times more potent than the naturally occurring hormone. 

When given in the short term, goserelin stimulates the anterior pituitary 

gland to release luteinizing hormone (LH) and follicle stimulating 

hormone (FSH). 

With continual administration, GnRH receptor numbers decrease, the 

pituitary becomes desensitized and gonadotropin release declines. 

In both men and women, serum LH and FSH levels initially increase 

following subcutaneous bolus or slow-release depot goserelin 

administration, reaching a peak after 2 or 3 days, Levels decrease to 

pretreatment values or below within 14 days if goserelin administration is 

continued.  

Suppression of LH release is usually greater than that of FSH, and the 

biological activity of LH may be diminished. The pituitary response to 

exogenous GnRH is also considerably blunted by goserelin 

administration. 

In women. goserelin depot 3.6mg inhibits ovarian androgen production. 

but persistent serum levels of dihydroepiandrosterone sulphate. and to a 

lesser extent androstenedione.  

Ovarian estradiol release increases slightly 3 days after administration of 

goserelin 3.6mg depot in premenopausal women and then decreases 

within 2 weeks to levels normally found during the early follicular phase 

of the cycle. 

 Ovulation and luteinization are prevented and progesterone synthesis 

abolished. 

Estrogen production is inhibited to a lesser extent in postmenopausal 

women[40, 41]. 
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5.6. Pharmacokinetics  

The pharmacokinetics of ZOLADEX have been determined in both male 

and female healthy volunteers and patients. In these studies, ZOLADEX 

was administered as a single 250 mcg (aqueous solution) dose and as a 

single or multiple 3.6 mg depot dose by subcutaneous route[36, 42, 43]. 

 

5.6.1.Protein Binding 

The protein binding of goserelin in human plasma is 20 to 28% and is 

concentration independent[12]. Similarly, low protein binding (25 to 

66%) has been reported for laboratory animals 

 

5.6.2.Absorption 

The absorption of radiolabeled drug was rapid, and the peak blood 

radioactivity levels occurred between 0.5 and 1.0 hour after dosing 

Goserelin is released from the depot at a much slower rate initially for the 

first 8 days, and then there is more rapid and continuous release for the 

remainder of the 28-day dosing period. 

When ZOLADEX 3.6 mg depot was used for treating male and female 

patients with normal renal and hepatic function, there was no significant 

evidence of drug accumulation. However, in clinical trials the minimum 

serum levels of a few patients were increased. These levels can be 

attributed to interpatient variation[44]. 

 

5.6.3.Distribution 

The apparent volumes of distribution determined after subcutaneous 

administration of 250 mcg aqueous solution of goserelin were 44.1 and 

20.3 liters for males and females, respectively. The plasma protein 

binding of goserelin obtained from one sample was found to be 27.3%. 

5.6.4.Metabolism 

Metabolism of goserelin, by hydrolysis of the C-terminal amino acids, is 

the major clearance mechanism. The major circulating component in 

serum appeared to be 1-7 fragment, and the major component presented 

in urine of one healthy male volunteer was 5-10 fragments. The 

metabolism of goserelin in humans yields a similar but narrow profile of 

metabolites to that found in other species. All metabolites found in 

humans have also been found in toxicology species. 
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5.6.5.Excretion 

Clearance of goserelin following subcutaneous administration of the 

solution formulation of goserelin is very rapid and occurs via a 

combination of hepatic metabolism and urinary excretion[36]. 

 

5.6.6.half-life 

has a serum elimination half-life of about 2.3 hours in female subjects 

with normal renal function. 

The half-life is increased in patients with impaired renal function [42]. 

 

5.7. posology and method of administration 

For use in endometrial thinning: four- or eight-weeks treatment. The 

second depot may be required for the patient with a large uterus or to 

allow flexible surgical timing. 

For women who are anemic as a result of uterine fibroids: Zoladex 3.6 

mg depot with supplementary iron may be administered for up to three 

months before surgery. 

Assisted reproduction: Zoladex 3.6 mg is administered to downregulate 

the pituitary gland, as defined by serum estradiol levels similar to those 

observed in the early follicular phase (approximately 150 pmol/l). This 

will usually take between 7 and 21 days. 

  

5.8. Fertility during chemotherapy 

Chemotherapy can cause damage to the ovaries, reducing the number and 

quality of eggs and affecting a woman’s ability to become pregnant. 

Some studies have shown that goserelin may protect the ovaries during 

chemotherapy as it temporarily ‘shuts’ them down (known as ovarian 

suppression)[39]. 

• Zoladex LA is not indicated for use in females. 

• Pregnancy 

Zoladex should not be used during pregnancy since concurrent use of 

LHRH agonists is associated with a theoretical risk of abortion or foetal 

abnormality. Prior to treatment, potentially fertile women should be 

examined carefully to exclude pregnancy. Non-hormonal methods of 

contraception should be employed during therapy until menses resume. 
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5.9. Adverse Effects[45] 

>10% 

Flushing (46-96%)                 

Vaginitis (5-75%) 

Hot flashes (62%)                 

Reduced libido (47-61%) 

Mood swings (60%) 

Depression (women 54%) 

Sweating (16-45%) 

Acne (42%) 

Diarrhea (40%) 

Breast atrophy (33%) 

Headache (women 32-75%) 

Seborrhea (26%) 

Tumor flare (23%) 

Sexual dysfunction (21%) 

Peripheral edema (21%) 

Erectile dysfunction (18%) 

Pain (8-17%)  

UTI (13%) 

1-10% 

Nausea (9%) 

Lethargy (8%) 

Rash (6%) 

Chronic obstructive pulmonary disease (5%) 

Congestive heart failure (5%) 

Cerebrovascular accident (1-5%) 

Renal impairment (1-5%) 

Headache - Depression (men 1-5%) 

Immune hypersensitivity reaction (>1%) 

Frequency Not Defined 

Asthenia                                Hypercalcemia 

Cystitis                                  Dysmenorrhea 

Hirsutism                               Dyspareunia 

Breast changes                       Bone pain 

Implant site reactions 

Spinal cord compression (rare) 
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Postmarketing Reports 

Bone mineral density:  Osteoporosis, decreased bone mineral density, 

bony fracture in men. 

Cardiovascular: 

 DVT, PE, MI, stroke, TIA observed in women treated with GnRH 

agonists. 

Ovarian cyst:  Ovarian cyst formation and, in combination with 

gonadotropins, ovarian hyperstimulation syndrome 

Changes in blood pressure: Hypotension and hypertension 

Pituitary apoplexy and tumors: Pituitary apoplexy 

Acne: Usually within 1 month of starting treatment 

Other: Psychotic disorders, convulsions, mood swings.[46]   
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The following convention has been used for classification of frequency (Table2 & 

Table 3) : Very common (≥1/10), Common (≥1/100 to <1/10), Uncommon (≥1/1,000 

to <1/100), Rare (≥1/10,000 to <1/1,000), Very rare (<1/10,000) and not known 

(cannot be estimated from the available data).  

 
Table 2: Adverse Effects of Zoladex 3.6mg Implant [45] 

 

SOC Frequency Adverse reaction 

Neoplasms benign, malignant and 
unspecified (including cysts and 
polyps) 

Very rare Pituitary tumor 

Immune system disorders Uncommon Drug hypersensitivity 

Rare Anaphylactic reaction 

Endocrine disorders Very rare Pituitary hemorrhage 

Metabolism and nutrition 
disorders 

Common Glucose tolerance impaired 

Psychiatric disorders Very common Libido decreased 

Common Mood changes, depression 

Very rare Psychotic disorder 

Nervous system disorders Common Paranesthesia 

Spinal cord compression 

Cardiac disorders Common Cardiac failure, myocardial 
infarction 

Not known QT prolongation  

Vascular disorders Very common Hot flush 

Common Blood pressure abnormal 

Skin and subcutaneous tissue 
disorders 

Very common Hyperhidrosis 

Common Rash 

Not known Alopecia 

Musculoskeletal, connective 
tissue and bone disorders 

Common Bone pained 

Uncommon Arthralgia 

Renal and urinary disorders Uncommon Ureteric obstruction 

Reproductive system and breast 
disorders 

Very common Erectile dysfunction 

Common Gynecomastia 

Uncommon Breast tenderness 

General disorders and 
administration site conditions 

Common Injection site reaction 

 

 

 

 

 



 29  

Table 3: Adverse Effects of Zoladex 10.8mg Implant[47] 

SOC Frequency Males Females 

Neoplasms benign, 
malignant and 
unspecified (including 
cysts and polyps) 

Very rare Pituitary tumor Pituitary tumor 

Not known N/A Degeneration of 
uterine fibroid 

Immune system 
disorders 

Uncommon Drug hypersensitivity Drug 
hypersensitivity 

Rare Anaphylactic reaction Anaphylactic 
reaction 

Endocrine disorders Very rare Pituitary hemorrhage Pituitary 
hemorrhage 

Metabolism and 
nutrition disorders 

Common Glucose tolerance 
impaired 

N/A 

Uncommon N/A Hypercalcemia 

Psychiatric disorders Very common Libido decreased Libido decreased 

Common Mood changes, 
depression 

Mood changes, 
depression 

Very rare Psychotic disorder Psychotic disorder 

Nervous system 
disorders 

Common Paranesthesia Paranesthesia 

Spinal cord 
compression 

N/A 

N/A Headache 

Cardiac disorders Common Cardiac failure, 
myocardial infarction 

N/A 

Not known QT prolongation (see 
sections 4.4 and 4.5) 

QT prolongation 
(see sections 4.4 
and 4.5) 

Vascular disorders Very common Hot flush Hot flush 

Common Blood pressure 
abnormal 

Blood pressure 
abnormal 

Skin and subcutaneous 
tissue disorders 

Very common Hyperhidrosis Hyperhidrosis, 
acne 

Common Rash Rash, alopecia 

Not Known Alopecia (See Common) 

Musculoskeletal, 
connective tissue and 
bone disorders 

Common Bone pained N/A 

(See Uncommon) Arthralgia 

Uncommon Arthralgia (See Common) 
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5.10. Overdoses  

There are no clinically significant undesirable effects have been observed. 

Animal tests suggest that no effect other than the intended therapeutic 

effects on sex hormone concentrations and on the reproductive tract will 

be evident with higher doses of Zoladex. In case of overdosage, the 

condition should be managed symptomatically. [40] 

5.11. Interactions[46] 

Contraindicated  

Amiodarone – anagrelide - arsenic trioxide – artemether - artemether -

citalopram – disopyramide – dofetilide – dronedarone – eliglustat – 

escitalopram – fluoxetine - Ibutilide – iloperidone- lopinavir – 

lumefantrine- mifepristone – nilotinib – paliperidone – pimozide – 

procainamide – quetiapine – quinidine – sotalol -tetrabenazine – 

thioridazine – toremifene – vandetanib – vemurafenib - ziprasidone 

Serious - Use Alternative  

Entrectinib - glasdegib - inotuzumab - lefamulin - Panobinostat- pitolisant 

Monitor Closely  

Alfuzosin - apomorphine - arformoterol- azithromycin- bedaquiline -

ceritinib  -chloroquine - chlorpromazine - cholera vaccine - ciprofloxacin 

- clarithromycin - clozapine - crizotinib - degarelix - dengue vaccine - 

dolasetron - droperidol - eribulin - erythromycin base - erythromycin 

ethylsuccinate - erythromycin lactobionate - erythromycin stearate - 

ezogabine - fingolimod - flecainide - fluconazole - formoterol - 

fostemsavir - gemifloxacin - gemtuzumab - haloperidol - indacaterol, 

inhaled - lapatinib - lenvatinib - levofloxacin - metformin - methadone - 

moxifloxacin - ofloxacin - ondansetron - osilodrostat - Osimertinib - 

oxaliplatin - pasireotide - pazopanib-  pentamidine - perflutren - 

propafenone - ranolazine - romidepsin - saquinavir -Siponimod -sorafenib 

- sunitinib-  telavancin-  trazodone - voriconazole 
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5.12. Special warnings and precautions for use  

Zoladex 3.6mg Implant 

Reduced bone mineral density: 

The use of LHRH agonists may cause reduction in bone mineral density. 

Following two years treatment for early breast cancer, the average loss of 

bone mineral density was 6.2% and 11.5% at the femoral neck and 

lumbar spine respectively. This loss has been shown to be partially 

reversible at the one year off treatment follow-up with recovery to 3.4% 

and 6.4%. 

In the majority of women, currently available data suggest that recovery 

of bone loss occurs after cessation of therapy. 

Preliminary data suggest that the use of Zoladex in combination with 

tamoxifen in patients with breast cancer may reduce bone mineral loss. 

 

Withdrawal bleeding 

During early treatment with Zoladex some women may experience 

vaginal bleeding of variable duration and intensity. If vaginal bleeding 

occurs it is usually in the first month after starting treatment. Such 

bleeding probably represents estrogen withdrawal bleeding and is 

expected to stop spontaneously. If bleeding continues, the reason should 

be investigated. 

The use of Zoladex may cause an increase in cervical resistance and care 

should be taken when dilating the cervix, there have been reports of 

ovarian hyperstimulation syndrome (OHSS), associated with the use of 

Zoladex 3.6 mg in combination with gonadotropin. The stimulation cycle 

should be monitored carefully to identify patients at risk of developing 

OHSS. If OHSS risk is present, human chorionic gonadotrophin (HCG) 

should be withheld, if possible. 
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It is recommended that Zoladex is used with caution in fertilization 

treatment of patients with polycystic ovarian syndrome as follicle 

recruitment may be increased. 

 

Patients with known depression and patients with hypertension should be 

monitored carefully. 

Treatment with Zoladex may lead to positive reactions in anti-doping 

tests  

 

Zoladex 10.8mg Implant 

The use of Zoladex LA in patients at particular risk of developing ureteric 

obstruction or spinal cord compression should be considered carefully 

and the patients monitored closely during the first month of therapy. If 

spinal cord compression or renal impairment due to ureteric obstruction 

are present or develop, specific standard treatment of these complications 

should be instituted.[47]   
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Practical Part 
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1. Justification 

Breast cancer is  the most common cancers worldwide (2.26 million cases 

in 2020 according to WHO), and therefore the number of deaths is 

relatively high (685,000 deaths in 2020 according to WHO), initiating an 

appropriate therapy plan is an important factor in preserving the patient's 

life and alleviating the disease. 

Therefore, we aimed to investigate the ability of Zoladex in treat 

metastatic breast cancer. 

 

2. Aims of study 

 

I. Comparison between treat with Aromatase inhibitor (AIs) only or 

Aromatase inhibitor (AIs) and Zoladex  

II. link between the therapy plan and the out comes  

III. investigate the efficacy of Zoladex  

IV. Determine the strengths of Zoladex that make it a preferred 

treatment option. 
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3. Materials and Methods 

3.1. Study design 

This study is retrospective study 

3.2. Study subjects 

The study was conducted at Al-Biruni University Hospital in 

Damascus by reviewing archive files for 160 women from                  

2017 to 2019, The study included premenopausal women with 

metastatic Grade IV breast cancer, measurable hormone-sensitive 

(ER+), HER2 negative and Prior adjuvant chemotherapy were 

allowed. The type of cancer was taken into consideration whether it 

was lobular, ductal, or both. 

All women were married and had children 

3.3. study methods 

The study is comparing between women who took AIs only or women 

who took an AIs and Zoladex, we noted the rate of relapse in both groups 

during a period of 4 months while taking the therapy. 

The increased percentage of CA (15-3) analysis after 4 months from 

taking the therapy confirmed the relapse again and Re-spread of the 

cancerous foci seen on CT scan 

To ensure the privacy all data and personal information were blinded.  
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4. Results 

4.1. Age of patients 

160 women aged 35-45 years old, divided into 4 groups, and the heights 

distribution of patients according to age is 45 years old (94women 59%)  

Then the 41-44 years old (36 women 23%), then 38-40 years (16 women 

10%) and the lowest distribution of patients 35-37 years (14women 9%) 

(Figure 9) 

 

Figure 11: Age of participants in our study 
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4.2. Maternal status  

Majority of the women in our study had 4 children 70 women (43.75%), 

followed in order by the women who had 3 children 50 women (31.25%), 

then women who had 2 children 30 women (18%), then women who had 

5 children 10 women (6 %) and women who had 8 children 2 women(1%) 

(Figure10). 

 

 

 

Figure 12: Number of women and number of children they had in our study 
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4.3. Types of breast cancer and relapse:  

Majority of studied women had ductal breast cancer 110women 

(68.75%), where 37 women (23.14%) were classified as lobular breast 

cancer, and there were 13 women (8.11%) had both of the two previous 

types of breast cancer (Figure11). 

 

 

Figure 13: Type of breast cancer 
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It should be noted here (Figure 11) the relationship between relapse and the 

type of cancer: 

1. All the cases in which the type of cancer was lobular and ductal 

together were relapse cases (13women), which constitutes about 

23% of the total relapse. 

2. The number of women who had lobular cancer and they had a 

relapse was 10 women, which constitutes about 18.18% of the 

total relapse. 

3. The number of women who had ductal cancer and they had a 

relapse was 32 women, which constitutes about 67.27% of the 

total relapse. 
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4.4. Types of breast cancer and therapy: 

Table 4 suggests the following results: 

1. For ductal, co-treatment was more used, when AIs was less used 

2. For lobular, co-treatment was more used, when AIs was less 

used. 

3. For ductal& lobular, co-treatment was less used, when AIs was 

more used. 

Table 4:Illustrated the therapy types according to types of breast 

cancer, in our studied patients: 

 

 

 

 

 

 

 

 

 

 

  

 

AIs 

 

AIs & zoladex 

ductal lobular ductal 

& 

lobular 

ductal lobular Ductal 

 & 

lobular  

35 12 9 65 25 4 
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4.5. Statistical study of relapse in patients: 

Statistical analysis was done using SPSS-16 

The efficacy of the drug was tested by the results of the crosstabs  

relationship between treatment type and relapse status: (Table 5) 

 

Table 5:The results of the cross tables test to study the relationship 

between the type of treatment and the occurrence of relapse 

  medicine Total 

  Als Als+Zoladex 

relapse no 43 62 105 

yes 37 18 55 

Total 80 80 160 

 

Table 5 suggests the following results: 

1. The number of women who did not relapse after using AIs was 43, 

accounting for about 41% of all cases that did not relapse. 

2. The number of women who took the Als and Zoladex and did not 

relapse was 62 cases, which constitutes about 59% of the total 

cases that did not relapse. This means that this drug is effective 

even in cases that have not relapse. 

3. The number of women who relapsed after using AIs was 37, 

accounting for almost 67 percent of all relapsed instances. 

4.  There were 18 women who relapsed after taking the Als and 

Zoladex, accounting for around 33% of the overall relapsed cases. 
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Table 6:illustrates the occurrence of relapse and therapy type 

  Value 
Approx. 

Sig. 

Nominal by Nominal 

Phi -.250- .002 

Cramer's V .250 .002 

 

 

Table 6 suggests the following results: 

It is clear from the previous table that there is an inverse relationship 

between the case of relapse and the type of therapy where the correlation 

coefficient is (-0.25) and it is significant at the level of significance of 

1%. 
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5. Discussion 
 

We discovered that the majority of the affected women were between the 

ages of 45 and menopause, confirming the rising risk of cancer in women 

as they become older; we also discovered that younger women were more 

receptive to treatment, which is supported by WHO. [48] 

In fact, according to a study published in 2020, half of all breast cancer 

cases occur in women over the age of 40. 

 

Regarding maternity it should be noted here that Zoladex can help during 

chemotherapy to maintain fertility in women; a study shows that 

premenopausal women diagnosed with metastatic breast cancer, 

hormone-receptor-positive, who were treated with Zoladex (goserelin) 

along with chemotherapy, were much less likely to be infertile after 

chemotherapy ended than the women who got chemotherapy without 

Zoladex, that they were much likely to be infertile after chemotherapy 

ended[49]. 

 

The most common type of breast cancer is ductal breast cancer; according 

to the American Cancer Society, about 60,000 cases of DCIS are 

diagnosed in the United States each year, accounting for about 1 out of 

every 5 new breast cancer cases. There are two main reasons for this large 

number, which has been increasing over time. [50 ]  

 

People are living much longer lives. As we grow older, our risk of breast 

cancer increases, more people are getting mammograms, and the quality 

of the mammograms has improved. With better screening, more cancers 

are being spotted early. 
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We can observe from the previous statistical study of relapse that Zoladex 

has been shown to be effective in two ways, by demonstrating therapeutic 

efficacy in women who have been treated with it and by reducing the 

spread and relapse of cancer (as seen in table ten). The results of the cross 

tables test and the correlation coefficient phi between the patient's 

condition and the type of treatment prove the effectiveness of the drug . 

In our view, this is due to its hormonal mechanism. It is an analogue of 

the gonadotropin-releasing hormone. It is one of the drugs that reduce the 

amount of sex hormones in the body (in women especially), and breast 

cancer is one of the hormone-dependent cancers significantly. When 

goserelin is given in the short term, it stimulates the anterior pituitary 

gland to secrete luteinizing hormone (LH) and follicle-stimulating 

hormone (FSH). With continuous administration, the numbers of GnRH 

receptors decrease, the pituitary gland becomes insensitive and 

gonadotropin secretion decreases, which helps in Decrease the risk of 

cancer developing in other breast tissue and slow or stop the growth of 

cancer that has spread we can deduce this from the statistical values we 

saw earlier . 

 

Also, in our opinion, therapeutic efficacy may result from women 

continuing to take the drug on a regular basis, which may be owing to the 

lack of adverse effects, as well as the speed and ease with which they can 

take it (injected subcutaneously). 

 

It should be noted here that Zoladex can help during chemotherapy to 

maintain fertility in women; a study shows that premenopausal women 

diagnosed with metastatic breast cancer, hormone-receptor-positive, who 

were treated with Zoladex (goserelin) along with chemotherapy, were 

much less likely to be infertile after chemotherapy ended than the women 
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who got chemotherapy without Zoladex, that they were much likely to be 

infertile after chemotherapy ended.  [40 ,41 ]  

 

In a study published on JNCI in 2020 entitled Long-term Effectiveness of 

Adjuvant Goserelin in Premenopausal Women with Early Breast Cancer, 

the study conducted long-term follow-up (median 12 years) of 2706 

women in the Zoladex in Premenopausal Patients which evaluated the 

LHRH agonist goserelin (3.6 mg injection every 4 weeks) and tamoxifen 

(20 or 40 mg daily), given for 2 years. Women were randomly assigned 

to receive each therapy alone, both, or neither, after primary therapy 

(surgery with or without radiotherapy/chemotherapy), with risk of 

recurrence of breast cancer, and risk of dying   from breast cancer, in the 

presence or absence of Tamoxifen.  

The risk of dying from breast cancer was also reduced at 

15 years: For every 100 women given goserelin, the number of breast 

cancer deaths was lower by 2.6(95% CI = 6.6 fewer to 2.1 more) and 

 8.5 (95% CI = 2.2 to 13.7) in those who did and did not take tamoxifen. 

In women who did not take tamoxifen, there was a large benefit of 

goserelin treatment on survival and recurrence, and in women who did 

take tamoxifen; there was a marginal potential benefit on these outcomes 

when goserelin was added 

Through the previous data in the study, we find that Zoladex has proven 

efficacy and has given a rate of survival when starting to take it from 

early stage in long term therapy; which enhances the   idea of his ability 

to help in advanced stages [51]. 
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Conclusions:  
 

The expansion of hormonally based therapeutic options for all stages of 

hormone-sensitive breast cancer is encouraging. Our research aimed at 

fully characterizing the efficacy, safety, and tolerability profile of 

Zoladex will help elucidate which therapy is most appropriate at stage 4 

of disease, as well as the optimal time for this medicament 

administrations. Results of this study indicate to positive survival 

findings in patients with metastatic breast cancer (MBC) which treated by 

Zoladex, comparing to patients who treated with AIs. Therefore, quality 

of life is an important point in future, for comparable studies of AIs and 

Zoladex as first-line treatment of hormone-sensitive MBC. 

Through our study and evaluation of Zoladex, we can say that it is one of 

the effective treatments in cancer. We hope that future studies of Zoladex 

will be conducted with other types of cancer treatments to verify its 

effectiveness with them. 

.
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