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PART B – TECHNICAL DETAILS 

1 Title of the dissertation Use of Beta HCG as a tumour marker in the diagnosis Breast 

Carcinoma. 

2 Introduction Breast is a modified sweat gland comprising of glandular, fibrous 

and fatty tissue.A breast lump is any discrete mass noticed by the 

patient or the doctor. Rarely, nonpalpable masses may be 

detected by screening mammography. 

Benign lesions are far more common than malignant lesions in 

both males and females. Of all breast lumps, 60 to 80% are 

benign. The most common concern, however, is still that a given 

lump may be the first evidence of breast cancer. 

Fibrocystic disease accounts for at least half of all breast lumps 
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in women. These lesions are commonly multiple and bilateral, 

and are often characterized by pain and tenderness that increases 

just before the menstrual period. Three stages are recognized:  

1. A tender premenstrual swelling occurs in young women; 

2. In the late twenties and thirties, multinodular changes can be 

felt, occasionally with a dominant two-dimensional mass  

3. A cystic stage is seen in patients in their fourth or fifth decade 

of life. These lesions often develop suddenly, accompanied by a 

dull pain or burning sensation. 

Fibroadenomas are usually found in young women; they have a 

consistency similar to that of a handball. They are mobile, solid, 

firm, well delineated, and usually painless masses. They may 

undergo rapid change in size during adolescence, pregnancy, 

menopause, or with hormonal treatment. 

Breast cancer presents as a lump or mass in the breast in 

approximately 90% of patients. The lesions are typically solitary, 

unilateral, irregular, hard, nonmobile, and painless. Pain does 

not, however, exclude breast cancer. 

Mammary duct ectasia, a benign lesion, is one of the lesions that 

may produce nipple discharge in postmenopausal women. 

Intraductal papillomas , may produce unilateral nipple discharge 

occasionally with a mass in the area of areola
.(1)

 

“Lump” in breast is, a cause of great anxiety both to the patient 

and family members. The main motive behind the evaluation of 

such a newly detected palpable lump is basically to rule out 

malignancy. Evaluation of breast lumps includes the rational use 

of a detailed history, clinical breast examination, imaging 

modalities, and tissue diagnosis. Although the final diagnosis is 

made by HPE of the excised tissue, routine excision of all breast 

lumps would not be rationale, because as much as 80% of lumps 

are benign.
(2)

 Thus the requirement of less invasive and cost 

effective methods of diagnosis without applying a more painful 

and invasive surgical biopsy. The modality should also be 

acceptable to the patient, accurate, easy to apply, reproducible 

and must not need too much preparations 

Human chorionic gonadotropin (HCG) is a placental protein 

hormone initially secreted by cells (syncitiotrophoblasts) from 

the implanting conceptus. It supports the ovarian corpus luteum, 

endometrial lining and consequently maintains pregnancy. The 

hormone can be detected in blood and urine, as it is the basis of 

many pregnancy tests. HCG plays many other roles including 

stimulating the onset of fetal gonadal steroidogenesis, promotion 

production of corpus luteal progesterone, immuno-suppression 

and blockage of phagocytosis of invading trophoblast cells, 

cytotrophoblast differentiation, growth and differentiation of fetal 

organs . It is well known that a biomarker is any molecular and 

chemical changes that can be measured and used to study normal 

or abnormal process in the body. A tumor marker, like a 



biomarker, is a naturally occurring substance in the body. A 

tumor marker can be made by cancer cells or by the body in 

response to cancer. Tumor markers can provide information that 

can be used to screen and diagnose cancer as well as identify the 

stage of cancer to monitor a treatment. Human chorionic 

gonadotropin is a glycoprotein composed of 237 amino acids, 

with α subunit (92 amino acids) and β subunit contains 145 

amino acids. It can be used as a tumor marker, as its β subunit is 

secreted by cell tumor 
(3)

 

A. Problem statement Breast lumps are one of the common complaints/cases reported 

which necessitate early diagnosis, treatment, and work up. 

Over the last 10 years or so, breast cancer has been rising 

steadily, and for the first time in 2012, breast cancer was the 

most common cancer in women in India, a way ahead of cervical 

cancer
(4)

 

 

Due to a rapid rise in the number of breast cancer cases, the 

incidence of this disease has been consistently increasing, and it 

is estimated that it has risen by 50% between 1965 and 1985. The 

annual percentage change in the incidence ranged from 0.46 to 

2.56 for breast cancer
(5)  

 
It is estimated that during the year 2012, about 144,937 new 

cases of breast cancer in women occurred in India, which 

accounts for 27% of all malignant cases (an incidence rate of 

25.8 per lac population) . About 70,218 women died of this 

cancer, mortality rate being 12.7 per lac population, ranking 

number one killer in women. 
(6) 

 

Use of beta hCG as a tumor marker would result in early 

diagnosis, hence early management and reduction in the 

mortality rate of breast cancer.  

 

B. Rationale  To assess the usefulness of β-hCG as a tumour marker  in the 

diagnosis of benign and malignant breast lumps. 

 

Measurement of serum Beta hCG levels is 

-cost effective 

-minimally invasive 

-does not interfere with the plan of the treatment.  

 

 

 

C. Novelty HCG is a glycoprotein, which occurs physiologically in women 

and even in men, but it is up-regulated during pregnancy, playing 

a role in nidation and nutrition of the early embryo. If the 



occurrence of this molecule within the body is increased without 

pregnancy it can stimulate tumor outgrowth. 

This property of beta hcg can be attributed to use it as a tumour 

marker in breast carcinoma. 

D. Expected outcome 

and application 

Beta HCG , as a tumour marker in Breast Carcinoma, for tumour 

detection and characterization. 

3 Research question(s) Can raised serum Beta HCG levels be used to detect Breast 

Carcinoma? 

4 Objectives of the Study: 

Primary objective(s) 

Secondary objective(s) 

A.To analyze the expression of β-hCG in patients with benign 

and malignant breast lump. 

  

B.To assess the usefulness of β-hCG as a tumour marker  in the 

diagnosis of benign and malignant breast lumps. 

 

C.Correlation of beta HCG with Tumour size, clinical staging 

and metastasis. 

5 Review of literature Human chorionic gonadotropin (hCG) is a peptide hormone 

composed of 2 noncovalently linked subunits (α and β), which 

are products of different genes . The smaller α-subunit is 

composed of 95 amino acids and is also a part of follicle-

stimulating hormone (FSH) and luteinizing hormone (LH), while 

the larger β-subunit, consisting of 145 amino acids, is specific for 

hCG. It is normally produced during pregnancy. LH and hCG 

bind to a common transmembrane receptor, which is a member 

of a G-protein-coupled receptor family. The receptor is 

composed of 11 exons and 10 introns, with a coding region of 60 

kb. 

HCG amounts in blood of men and nonpregnant women are 

normally around 5 IU/L, with levels increasing to 10 IU/L during 

climacterium . During the first weeks of pregnancy, blood 

concentrations rise even more, peaking during 10th to 12th week 

of gestation and coming back to normal values a few days after 

delivery .Urinary concentrations of hCG are generally lower than 

those measured from blood, and determination of hCG levels is 

the basis of pregnancy tests. A few days after insemination the 

hyperglycosylated β-hCG, which is a completely independent 

molecule playing a role in abnormal cell growth, invasion and 

malignancy , starts to prepare the uterus for nidation of the egg 

and stimulates the production of progesterone, thereby inhibiting 

further ovulation. Secretion of hCG also induces differentiation 

of the mammary gland by binding specific receptors on 

mammary epithelial cells. 
(7) 

 

In most cases, breast cancer development is due to sporadic 

genetic events, which lead to an activation of oncogenes and/or 

inactivation of tumor suppressor genes. Only in 5% of cases, can 

a hereditary component be detected; most of these are mutations 

in the BRCA genes .Other risk factors for breast cancer 

development are nulliparity, early menarche, late menopause and 



late age at pregnancy. Thereby, the age of the first full-term 

pregnancy seems to play a role as a risk factor, by increasing 

levels of hCG, which is thought to have a protective effect on 

breast cells by increasing differentiation
(8) 

The fact that hCG might serve as a tumor marker in breast cancer 

was already recognized at the beginning of the 1970s.Also the 

prognostic relevance of hCG (in particular, that of the α-subunit 

of hCG was shown early) in the correlation of the occurrence of 

this subunit with lymph node metastases and a poorer prognosis 

for patient survival was depicted . In the following years, the 

importance given to hCG as a breast cancer marker decreased a 

lot, although it could be demonstrated that malignant breast 

cancer cells produce hCG, as confirmed by the intracellular 

location of the molecule. In the beginning of the 1980s, there was 

doubt regarding the usefulness of hCG as a serum marker in 

metastatic breast cancer and its significance in monitoring 

palliative treatment, as other markers such as alkaline 

phosphatase (AP), CEA and tissue polypeptide antigen (TPA) 

had higher rates of occurrence and could be related to other 

tumor characteristics . For hCG, no clinical relevance could be 

seen, especially as it was found to also be expressed in healthy 

breast tissue . But scientists in this period agreed that hCG was 

expressed to a higher degree in postmenopausal women .  

A study from 1988 finally recognized hCG as a tumor marker for 

breast cancer again . Almost 10 years later, the role of hCG in 

breast cell differentiation was clarified, and its inhibitory role in 

mammary carcinogenesis was presumed. A few years later, a 

correlation between hCG and progesterone receptor was found, 

suggesting a regulation of hCG expression by progestins, but no 

correlation between hCG expression and disease-free and overall 

survival was seen . A multimarker reverse transcriptase 

polymerase chain reaction (RT-PCR) assay could then 

demonstrate a correlation of hCG and a tumor-associated antigen 

(MAGE-A3) with tumor size
.(9)

 

Again a few years later a coherence between the messenger RNA 

(mRNA) presence of hCG β-subunit genes 3, 5 and 8 and 

relapse-free survival could be shown by molecular beacon 

reverse transcriptase PCR . HCG could furthermore be correlated 

to inhibin expression, and a high expression of hCG was 

measured in apocrine tumor types, so that it could help to 

characterize tumors. 
(10)

 

In the experiments that followed, a higher expression of p53, c-

myc and ICE could be described in hCG-treated cells, so that 

hCG seemed to exert an apoptotic influence on breast cancer 

cells . 

It could again be shown, that the growth inhibitory effect of hCG 

on breast cancer cells was dependent on the presence of the 

LH/hCG receptor. Also the expression of inhibin was found to be 



elevated after hCG treatment, leading to mammary gland 

differentiation and tumor regression . Thus inhibin and hCG 

effectuates an increase in histone acetylation. In contrast to that, 

hCG was found to stimulate the growth of tumor cells in the 

presence of estrogen and estrogen response elements (ERE) by 

increasing ERE-mediated transcription. Therefore GnRH 

analogues could be effective therapeutic agents in women 

suffering from postmenopausal breast cancer. 

Furthermore, hCG seems to influence the expression of Hox 

genes, depending on the splice variant of the LH receptor that is 

present in the respective cell type . Not only genes for apoptosis 

and inhibition of cell proliferation but also genes regulating DNA 

repair and the impaired binding of carcinogens to the DNA are 

highly expressed due to the action of hCG . 

Furthermore, hCG not only leads to a reduction of cell 

proliferation but obviously also to a decrease in cell invasion. 

These 2 effects are provoked by a down-regulation of NF-kB and 

AP-1 via a cAMP-dependent protein kinase signaling pathway 

driven by hCG . 

In contrast to the protective effects that hCG has in most breast 

cancer cases, in pregnancy-associated breast cancer, hCG seems 

to play a different role: in this special type of breast cancer, 

which occurs during pregnancy or within 1 year after delivery, it 

seems to increase neovascularization via vascular endothelial 

growth factor (VEGF), a process which is crucial to metastatic 

outgrowth. Another reason for these pregnancy-induced tumors 

could be an up-regulation of certain molecules from the Wnt-

signaling pathway – for example, Wnt 5b and 7b.(3) 

In an article published in the American Cancer Society journal in 

2006, it was recognized that a large number of patients with 

metastatic breast cancer had high hCG levels in their serum, and 

that levels corresponded to responses to combination 

chemotherapy, so hCG could be considered as a therapeutic 

marker
(11)

. But hCG administration also seemed to reduce breast 

cancer risk, especially in women with nonobese BMI . 

Additionally, hCG also contributes to a higher radiosensitivity of 

breast cancer cells, at least in a cell culture model using MCF7 

cells (in concentration of 2 IU/mL hCG at 24 hours before 

irradiation with 4 Gy for MCF7 cells) 
(12).

 

In 2007, another interesting study with respect to hCG in cancer 

therapy was performed. Women with newly diagnosed breast 

cancer received recombinant hCG (rhCG) 2 weeks before 

surgery. After surgery, tumor tissue was analyzed, and a 

reduction of the proliferative index and expression of estrogen 

and progesterone receptors were found in comparison with the 

control group who only received placebo. Also in metastatic 

breast cancer, rhCG had beneficial effects, so that further studies 

on this topic would be worthwhile 
(13)

 



 

 

6 Methodology  

A. Study design Prospective observational study 

 

B. Study participants 

(human, animals or 

both) 

Humans 

Inclusion criteria 

 

 

 

 

Exclusion criteria 

 

 

 

 

 

1. Female patients in age group 18 to 49 yrs  

2. Patients with Breast Lump 

3. Patients with no other co morbidities  

4. Patients consenting for inclusion in the study 

 

1. Pregnant patients  

2. Patients with ectopic pregnancy, trophoblastic disease,  

    and phantom Beta HCG 

3. Patients with Breast abscess and mastitis. 

 



   

C.Sampling 

    Sampling 

population 

 

    

 

 
 100 

Based on mean value and standard deviation of a previous study.  

D. Randomization 

details (for 

interventional 

studies)- 

Intervention details 

with standardization 

techniques (drugs / 

devices / invasive 

procedures / 

noninvasive 

procedures / 

others) 

  Not applicable 

E. Ethical Clearance 

from the Institution’s 

Ethics 

Committee 

Obtained? (Copy to 

be Attached) 

F. Study procedure This study will be conducted in SDM College Of Medical 

Sciences, Dharwad in patients admitted in various surgical 

wards and the patients coming to OPD during the period 

Febuary 2021 to May 2023.  

• After obtaining consent from patients satisfying the inclusion 

criteria of this study, clinical examinationand necessary 

investigations will be done. 

• Clinical breast examination is done for breast lumps to rule 

out  cystic lesions, mastitis, breast abscess 

• Ultrasonogram will be done to identify and score  the breast 

lump 

 • After obtaining consent, 10 patients ranging in age from 18 

 to 49 fulfilling the inclusion criteria will be studied 

prospectively. 

  Attached



  

G. Data collection 

methods including 

settings and 

periodicity 

Blood drawn from the patient and sent to clinical lab in room 

temperature for estimation of β-hCG levels by immunometric 

assay method. 

 

β-hCG values are compared with the standard reference serum 

βhCG value. (Normal reference value of Serum β-hCG = 

<10mIU/ml) 

 

Further Followup: 

• The patients are further followed up for Fine needle 

aspiration cytology (FNAC) of the breast lump by pathologist 

either clinically or under Ultrasonogram guidance.  

• FNAC report of the breast lesion is interpreted as benign or 

malignant.  

• β-hCG levels of the benign and malignant breast lumps are 

tabulated and the increase in β-hCG levels in accordance with 

benign and malignant breast lumps are studied. 

H. List of statistical 

tests to be used for 

data 

Analysis 

Various data like age of patient, BCF β-hCG levels, FNAC 

report of the breast lump will be collected and consolidated.  

Various factors like age distribution, diagnosis frequency, β-

hCG level variations, percentage of β-hCG level increase will 

be studied.  

The collected data will be analyzed with IBM.SPSS statistics 

software 20.0 Version.  

To describe about the data descriptive statistics frequency 

analysis, percentage analysis will be used for categorical 

variables and the mean & S.D will be used for continuous 

variables.  

To find the significance in categorical data Chi-Square test 

will be used. 

 In the above statistical tool the probability value .05 will be 

considered as significant level. 

I. If it’s a 

Clinical Trial: 

Clinical Trials 

Registry of India or 

equivalent 

registration number 

to be mentioned 

Not applicable 

8 List risks and 

benefits of the study 

There is no risk involved. 

 

Benefit: 

Early  detection, hence early manangement of breast cancer at 

an affordable cost with a minimally invasive test. 
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DATA COLLECTION SHEET 

 

 I.Patient particulars: 

 Name  

 Case No. 

 I.p.No 

 Age  

 Sex 

 Date of admission  

 Date of Surgery 

       Date of Discharge 

       Address     

       Occupation: 

 

     II.Diagnosis  

 

    III HISTORY 

    .Chief complaints (with duration)  

A. Breast lump B. Mastalgia C. Nipple discharge & retraction D. Other 

complaints 

 Past history: 

 

 History of previous surgeries :  

 

 Co Morbidities: 

 

 Personal history: 

 

 IV.EXAMINATION: General examination & Breast examination  

 

V.INVESTIGATIONS: 

 Ultrasonogramogram, FNAC, Trucut Biopsy, serum B hCG levels  

 

VI.DIAGNOSIS  

 

VII.MANAGEMENT:  

 

 

 



CONSENTS 
 

 

SHRI DHARMASTHALA MANJUNATHESHWARA COLLEGE OF MEDICAL 

SCIENCES AND HOSPITAL,DHARWAD 

INFORMED CONSENT 

Name of the participant: 

Name of the principal investigator: 

Name of the institution: SHRI DHARMASTHALA MANJUNATHESHWARA 

COLLEGE OF MEDICAL SCIENCES AND HOSPITAL,DHARWAD 

 
I,  , have read the information in 

this form (or have been read to me). I was free to ask any questions and they have been 

answered. I am over 18 years of age and, exercising my free power of choice, hereby give my 

consent to be included as a participant in the study “ Use of Beta HCG as a tumour marker 

in the diagnosis of benign and malignant breast lumps ” 

 
 

I have read and understood this consent form and the information provided to me. 

I have been explained in my vernacular language about the study being conducted. 

I have been explained the consent document and nature and aim of study. 

 
1. My rights and responsibilities have been explained to me by the investigator. 

2. I have informed the investigator of all treatments I am taking or have taken in the past. 

3. I agree to cooperate with the investigator and I will inform him immediately if I suffer 

from unusual symptoms. 

4. I am aware of the fact that I can opt out of the study at any time without having to give 

any reason and this will not affect my future treatment in the hospital.I am also aware 

that the investigators may terminate my participation in the study at any time, for any 

reason, without my consent. 

5. I hereby give permission to the investigators to release the information obtained from 

me as result of participation in this study to the sponsors, regulatory authorities, 

Government agencies and the ethics committee. I understand that they may inspect my 

original records. 

6. My identity will be kept confidential if my data are publicly presented. 

7. I have had my questions answered to my satisfaction. 



8. I have decided to be in the research study. 

 

 
 

Date: Patient signature with name 
 

Time: 
 

Witness: 
 

Relationship to patient: 
 

I hereby state that the study procedures were explained in detail and all questions were fully 

and clearly answered to the above mentioned participant and relative. 

 

 

Signature of the investigator: 
 

 

                     

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ಶ್ರ ೀ.ಧ.ಮಂ. ವೈದ್ಯ ಕೀಯ ಮಹಾವಿದ್ಯಯ ಲಯ ಮತ್ತು  ಆಸ್ಪ ತ್ರರ  

ಮಂಜುಶ್ರ ೀನಗರ, ಸ್ತ್ತು ರು,ಧಾರವಾಡ 

ಕರ್ನಾಟಕ -೫೮೦೦೦೯ 

 

ಒಪ್ಪಪ ಗೆ ಪತ್ರ  

 

ಭಾಗವಹಿಸುವವರು ಹೆಸ್ರು : 

ಪಧಾನ ವೈದ್ಯ ಕೀಯ ಸಂಶೀಧಕರ ಹೆಸ್ರು : 

ಡಾ||ಸ್ಪ ರ್ಾ ಶ್ವರಾಂ ವಸಿಷ್ಠ  

ಸಂಸೆ್ಥಯ ಹೆಸ್ರು : ಶ್ರ ೀ.ಧ.ಮಂ. ವೈದ್ಯ ಕೀಯ ಮಹಾವಿದ್ಯಯ ಲಯ ಮತ್ತು  ಆಸ್ಪ ತ್ರರ  

 

…………ವಯಸಿಿ ನ ರ್ನನು, ಈ ಮೂಲ ‘ಸ್ತ ನ ಕಾರ್ಸಿನೋಮ ರೋಗನಿರ್ಿಯದಲಿ್ಲ  ಗೆಡೆ್ಡಯ 

ಗುರುತುಗಳಾಗಿ ಬೋಟಾ ಎಚ್ರ್ಸಜಿಯ ಉಪಯುಕ್ತ ತೆ’ಎಾಂಬ ಅಧಯ ಯನದ್ಲಿ್ಲ  ಪಾಲ್ಗೊ ಳಲು ನನನ  

ಒಪ್ಪಪ ಗೆಯನುನ   ನೀಡುತ್ತು ರುವೆನು. ಈ ಅಧಯ ಯನದ್ಲಿ್ಲ  ಯಾವುದ್ಯದ್ರೂ ಒಾಂದು ಗಾಂಪ್ಪನಲಿ್ಲ  (ಗಾಂಪು-ಜ ಼ಿ /ಗಾಂಪು-

ಪ್ಪ)ನನನ ನು ಸೇರಿಸ್ಬಹುದು ಹಾಗೂ ಯಾವುದೇ ಒಾಂದು ನರ್ದಾಷ್ಟ  ಗಾಂಪ್ಪಗೆ ಸೇರುವುದು ನನನ  ನಧಾಾರವಲಿ . 
 

ನನಗೆ ಈ ಅಧಯ ಯನ ಹೇಗೆ ಕಾಯಾನವಾಹಿಸುತ್ು ದೆ ಎಾಂಬುದ್ರ ಕುರಿತ್ತ ವಿವರಿಸ್ಲಾಗಿದೆ. ಈ ಅಧಯ ಯನದ್ ಗರಿ, 

ಇದ್ರಿಾಂದ್ಯಗವ ಉಪಯೀಗಗಳು, ತಾಂದ್ರೆಗಳ ಬಗೆೊ  ಕೂಲಂಕುರ್ವಾಗಿ ನನಗೆ ಅರ್ಾವಾಗವ ರಿೀತ್ತಯಲಿ್ಲ  

ನನನ   ಆಡು ಭಾಷೆಯಲಿ್ಲ  ತ್ತಳಿಸಿರುತ್ತು ರೆ. ಇದ್ನುನ  ಸ್ರಿಯಾಗಿ ಅರ್ಥಾಸಿಕಾಂಡು ರ್ನನು ಸ್ವ ತಂತ್ರ ಯ ವಾಗಿ, ಯಾರ 
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