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Breast cancer is one the most dreadful and common health problem among females 

all over the world. A cross sectional survey was conducted on 150 randomly selected 

breast cancer patients at Nuclear Institute of Medicine & Radiotherapy (NIMRA) 

Jamshoro and Nuclear Medicine Oncology & Radiotherapy Institute (NORIN) 

Nawabshah. A questionnaire regarding patients’ history and social status (age, BMI, 

marital status, ethnicity, literacy rate, duration of breast feeding and method of the 

treatment) was filled and the samples were subjected to the hematological (WBC, 

Platelets and Hemoglobin) and biochemical analysis (estrogen, progesterone, blood 

urea nitrogen and creatinine). The prominent rate of breast cancer was found in 

women exceeding age > 40 and < 60 years. The incidence of breast carcinoma was 

found out at the high point of age 40-50 years in "tribe 1" females along with 

increased body weight. The Results professed that the number of WBC, Platelets and 

the hemoglobin decrease in affected patients than normal range. After the test of 

CBC, HGB, at the time of diagnosis the patient's contents, WBC (7.57± 

4.04X103/µL), platelets (283.41±317.87X103/µL) and the hemoglobin 

(9.68±2.02g/dl) levels were decreased in affected patients than normal range. The 

mean values of blood urea nitrogen (BUN) and creatinine level were 23.85±8.53 mg/ 

dl and 1.26±0.56 mg/ dl in affected patients. 44.5% cases were both ER and PR 

positive increasing with rising age. In conclusion, lower literacy rate, overweight 

and age 40-50 years are associated risk factors for breast carcinoma in female 

population of Sindh province and chemotherapy adversely affect the levels of 

creatinine and BUN vaguely exceeding the normal range. Further, study explained 

that superior concentration of ER and PR (+ve) is helpful biomarker for better 

diagnosis of breast cancer in female patients. 
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INTRODUCTION 

 

Cancer is one of the malignancy diseases, in which the 

injured or abnormal cells divide unconditionally 

without any control which disturb and damage the 

neighbor tissues and slowly and sometime rapidly 

invade surrounding tissues (Lodish et al., 2000). There 

are several kinds of cancer disease, such as tumor, 

uterus, intestine, skin and breast cancer etc. Breast 

cancer in females the most severe problem in public-

health nowadays that can lead to death (Bassili, 2000). 

Breast cancer becomes intricate disorder because of 

some environmental and genetically factors (Bener et 

al., 2010). The breast cancer is major cause of high 

mortality and morbidity rate throughout the world with 

almost 40% ratio in developed countries (Mishra et al., 

2004). Among the Asian countries, rate of breast 

cancer is highest in Pakistan. The ratio of affected 

breast cancer patients of Pakistani women is 1:9 

(Sohail and Alam, 2007) and mostly the youngest 

women affected by an advanced stage of breast cancer 

which has an adverse effect on diagnosis (Badar et al., 

2005). The sign and symptoms of breast cancer include 

change in shape and consistency of breast, liquefied 

coming from the nipple, inflammation in the breast, 

cellulite or a red scaly patch of skin (Gayathri and 

Jyothi, 2020). Different factors have been accredited as 

a threat of breast cancer, such as socioeconomic 
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factors, exogenous hormone use including post-

menopausal hormone replacement therapy and oral 

contraceptive pills, the family record of breast cancer 

in first-degree relative, reproductive behaviors such as 

parity, age at first child birth, early onset menarche, 

late menopause, consumption of alcohol, ionizing 

radiation exposure, obesity (Bhupathiraju et al., 2016). 

While at primary prevention strategies, these factors 

have helped and currently understanding the 

pathogenesis of breast cancers in relation to 

biochemical indicators for the diagnosis of the tumor 

of major concern. In breast malignancies various tumor 

markers occur singly or in combination (Ravelli et al., 

2015). Research studies revealed the short and long 

duration adjacent effects of chemotherapy on 

physiology of organs and cellular stages of malignancy 

(Crawford et al., 2004). The blood chemistry panel 

(BCP) procedures the levels of organic waste products, 

enzymes and chemicals in the blood can serve as tumor 

biomarkers. Any malignancy direct impact on blood 

parameters therefore it is essential to study the 

biochemical and hematological parameters at regular 

intervals during the course of disease and even during 

treatment (chemotherapy). Important information on 

the subject of numbers and the kinds of cells in the 

blood is provided by blood tests (a complete blood 

count CBC) and biochemical parameters), especially 

white blood cells, red blood cells and platelets 

(Shimada et al., 2004). The patient may have any 

symptoms such as fatigue, bruising or weakness, then 

CBC is important tool and helps differentiate the 

problem at initial stages. The blood count is an 

indispensable examination entreated from all cancer 

patients before use of radiotherapy, chemotherapy or 

surgical interventions. Anemia or coronary artery 

disease, high number of WBC predict a worse diagnosis 

and patient is foreseen in high risk of breast cancer with 

heart failure (Grimm et al., 1985; Mozaffarian et al., 

2003). In patients a high platelet count is associated 

with poor survival and tumor progression with 

esophageal carcinoma (Shimada et al., 2004). Kidney 

damages is indicated with rise of two chemical factors 

in blood i.e. urea and creatinine. A rough quantity of 

the glomerular filtration rate is provided by Blood Urea 

Nitrogen (BUN) and creatinine. Estrogen is needed for 

the progress of tissues, breast, reproduction and normal 

growth. It regulates the woman's menstrual cycles and 

also important for childbearing. Breast cancer is formed 

due to high exposure to estrogen. Mitogen and 

genotoxin and led the path in development of Breast 

Cancer (Miller, 2003). Present study reported the risk 

factors for the development of breast cancer and its 

associated alterations in the haematological and 

biochemical parameters among breast cancer patients 

of Sindh, Pakistan. 

MATERIALS AND METHODS 

 

Study area  

A cross sectional study was conducted on 150 randomly 

selected breast cancer patient who attended the Cancer 

hospitals Nuclear Institute of Medicine & Radiotherapy 

(NIMRA) Jamshoro, and Nuclear Medicine oncology 

and Radiotherapy Institute (NORIN) Nawabshah, Sindh 

Pakistan. These institutes accommodate referred cancer 

patients from all districts of Sindh Province. After 

seeking written consent from the patient, the 

information regarding their personal and family history, 

the hospital where they went for treatment, about 

occupation, age at diagnosis of cancer, where cancer is 

(left or right breast), pain in breast and discharge from 

breast, etc. was recorded on designed questionnaire. 

Sample collection  

Blood and serum samples were collected from all in 

150 female patients who attended at NORIN-

Nawabshah and NIMIRA-Jamshoro cancer hospitals 

during 2019. Blood samples (10 ml) of every patient 

were collected from cubical vein of upper limbs and 

2.5-3 ml blood was transferred to EDTA bottle coated 

tubes for hematology. The remaining blood was 

transferred to clean dry plain tubes and tends to clot for 

15-30 minutes for serum collection (Bacchus et al., 

1980). The clotted blood was centrifuged at (4000g) for 

10 minutes for harvesting of serum. The blood cell was 

analyzed after few minutes of blood collection because 

of great chances of hemolysis.  

Hematological and biochemical analysis 

Serum samples for urea, creatinine were analyzed using 

commercially available kits on auto analyzer (cobas® 

4000 analyzer series). ER and PR status were 

determined using techniques BioGenex monoclonal 

mouse IgG1 (Clone 1D5) and BioGenex monoclonal 

mouse IgG1 (Clone 1A6) respectively (Chamness and 

McGuire, 1979). 

Data analysis 

The data obtained was subjected to the statistical 

analysis using Statistical software SPSS.16. For basic 

data description the chi-square test and t-test was used 

for finding P-values as statistical significance and 

determining the common statistical parameters 

frequency and % are given. 

 

RESULTS 

 

Present Study included 150 breast cancer patients with 

mean age 45.7±5.00. Maximum 60% were post-

menopausal during clinical inventions. Although during 

histological cataloguing of cancer, 40% were ductal 

adenocarcinomas at the age of above 40 years. It was 

declared from study results that in Sindh population 

breast cancer was common in married women 92.85%; 

while     in     unmarried   women   7.15%   was   found.  
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Fig. 1: Demographic data showing 

marital status, ethnicity & 

literacy rate of breast 

cancer patients 

 

  

 

 

 

 

 

 

Fig. 2: Age of Breast Carcinoma 

Patients 

 

  

 

 

 

 

Fig. 3:    Comparison of Body Mass 

Index and Age of Breast 

Carcinoma Patients 

 

 

The maximum rate of breast carcinoma was found in 

tribe 1 women about 52.85% as compared to tribe 2 

(32.85%) and tribe 3 (14.3%) breast cancer women 

(Fig. 1). The study results reveal that in Sindh 

population commonly the breast carcinoma was found 

in women of age exceeding 40 years. The percentage of 

breast carcinoma in women possessing age beyond 50 

years was 61.67% while 38.33% were of age under 50 

years (Fig. 2). Only few cases were detected with age 

below 35 years. Present study revealed that breast 

cancer generally was observed in overweight women 

but when we accumulated samples, it was noticed that 

weight reduced significantly due to use of 

chemotherapy and radiotherapy during the several 

phases of cure. The mean value of BMI of breast cancer 

patients was identified 27.42 % as shown in (Table 1). 

Many patients were illiterate 74.28%, only few patients 

were literate 25.72%. Organic constraints conforming 

to tissue samples of the breast cancer patients 

incorporated in this study are exposed in (Table 1). A 

complete blood count performs a CBC and HGB test to 

observe the number of WBC, Platelets and hemoglobin, 

which decrease in affected patients compared with, than 

its normal range. At the time of diagnosis mean and 

standard deviation of WBC, Platelets and Hemoglobin 

(Hb) was observed 7.57± 4.04X103/µL, 283.41±317. 

87X103/µL, 9.68±2.02g/dl, respectively (Table 2). As 

compared to normal range (7-20 mg/dl), the rank of 

blood urea nitrogen (BUN) was detected spare 

23.85±8.53 during the chemotherapy courses as shown 

in (Table 2). The value of blood urea reduced during 

chemotherapy   was regarded   as   a non - significant.  
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Figure 4: Correlation between the ER and PR with Age Vise (40-50 Years). 

 

Table 1: Demographic Characteristics, the Body Mass Index and Age of Subject 

Marital status of patients  

(female) 

Ethnicity Literacy rate AGE ±Sd BMI ±SD 

Married (%) Unmarried (%) Tribe 1 (%) Tribe .2 (%) Tribe 3 

(%) 

Literate (%) Illiterate (%) 

92.85 7.15 52.85* 32.85* 14.3* 25.72 74.28 45.7±5.00 27.42±2.52 

 

Table 2: Hematological Characteristics, Biochemical Parameters of Breast Carcinoma Patients    

Variables Breast cancer patients 

Number of WBCs  (X 103/µL) 7.57±4.04 

Number of Platelets (X 103/µL) 283.41±317.87 

Number of Hb (X g/dl) 9.68±2.02 

 Blood urea nitrogen (BUN) mg/dl 23.85±8.53 

Creatinine mg/dl 1.26±0.56 

    **Values expressed as Mean ±SD, P value <0.05 was considered as significant. 

 

Table 3:  Estrogen and Progesterone (Age Vise) Status 

Age (diagnosis year) NO. of case ER+/PR+ ER+/PR- ER-/PR+ ER- /PR- 

<40 15 6 (40%) 2 (13.3%) 1 (6.6%) 6(40%) 

40-49 20 9 (45%) 2 (10%) 1 (5%) 8 (40%) 

≥50 35 17(48.5%) 2 (5.7%) 1(2.8%) 15 (42.8%) 

 

During the chemotherapy, a normal range (0.6-1.1 

mg/dl) of creatinine was observed in breast cancer 

patients (Table 2). The signify rate of creatinine before 

the start of chemotherapy was noted to be 1.05± 

0.59mg/dl. No specific modifications were analyzed 

during the various courses of chemotherapy in level of 

creatinine (Table 2). The signify amount of creatinine 

was 1.26±0.56, that was observed rather more than 

normal range (0.6-1.1 mg/dl) during chemotherapy. The 

creatinine was observed vaguely greater than normal 

range while level of blood urea nitrogen (BUN) was 

observed beyond normal range during chemotherapy 

courses (Table 2). Age vise percentile ratio of estrogen 

and progesterone in different number of patient cases 

were described; as in 32 (44.5%) ER and PR (+), 29 

(40.9%)  ER and PR (-); while 3 (4.8%)  ER (-) and PR 

(+) and 6 cases were (9.7%) ER (+) and PR (-) 

respectively (Table 3). Progesterone and estrogen 

correlation was described the (+ve) in carcinoma 

patients’ at the age of 40-50 years (Figure 4). 

 

DISCUSSION 

 

The chemical substances produced throughout the 

disintegration (metabolism) of certain substances or 

released from body tissues are measured by 
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Biochemistry profiles of blood. Important information 

about liver, kidney and other organs is provided by the 

analysis of blood chemistry. Current status of breast 

cancer in Sindh was revealed that most often those 

women were found with breast carcinoma who have 

age beyond 40 years, while present study indicates that 

38.33% of females were of age underneath 50 years 

which is the lowest ratio as compare to age of above 

than 50 years (61.67%) (Fig 2). If we compare these 

results with worldwide almost same ratio was observed 

in the United States with about 78% of new breast 

cancer cases were found in 2011 in women of age 

above 50 years). A pervious study indicated that breast 

carcinoma threats were developed in women possessing 

age more than 50 years (DeSantis et al., 2011). 

According to thinking of Binder Foucard overage 

causes increase risk of breast cancer in women. The 

females with age more than 70 years, as compared to 

these women, breast cancer was found more (50%) in 

females of age > 60 years (Binder‐Foucard et al., 2012; 

Hunter and Mcneil, 1997). The median age while 

analyzing breast cancer was 62 during year 2012-2016 

(Howlader et al., 2020). This points out that half of 

women possessing breast cancer were younger at the 

time of diagnosis or were of age 62 years. Current study 

clarifies that mostly married women of Sindh 

population were diagnosed with breast cancer. The 

similar results were observed in previous studies and 

conclude that recommended factor for survival with 

breast cancer is a marital status (Osborne et al., 2005; 

Martínez et al., 2017). Here our study is contradicting 

with (Hunter, 1997), according to him as compare to 

married women, a hazard of breast cancer is high in 

unmarried women at the equal phase of age and also in 

married nulliparous women. One of the major reason is 

that in developing countries the greater part of women 

avoid to breast feed their kids. The women who ever 

had breastfed their infants were considered to be 

defensive as compared to women who never had 

breastfed their kids or breastfed to their infants for short 

lifetime. In General, if a woman breastfed to her kid 

every year then chances of developing breast carcinoma 

risk in that women lessen by 4.3%. (Berrington et al., 

2002; Shema et al., 2007). Study proves that breast 

cancer patients had body mass index (BMI) 27.42 kg, 

higher than normal weight women. The women who 

were overweight, older or have had the disease were 

found with more breast cancer in contrast to obese 

women. This is because the average number of birth per 

woman declines while body mass index (BMI) raises 

(Prentice et al., 2006). (Cherry et al., 2002) clarified 

menopausal status and the obesity/overweight is risk 

predictor for breast cancer recurrence and death in 

reproductive study. The study explicates that blood 

parameters are directly affected by breast carcinoma 

and cure of breast cancer and the level of blood 

parameters (platelets, Hb and WBC) considerably 

shortened in the patients of breast cancer (Mwer et al., 

1988) and (Beresford et al., 2006) approved that as 

compared to normal women the amount of WBC is 

significantly shortened in breast carcinoma patients. 

They stated that level of blood counts decrease in many 

malignancies because patients suffered from 

chemotherapy and thrombocytopenia. Patients suffer 

from lymphomas (Balducci, 2019; Nakamura et al., 

2018). (Taucher et al., 2003; Sierko and Wojtukiewicz, 

2004) explained that cancer prognosis proceeds poorly 

with increase in the number of platelets 

(thrombocytosis) in blood of breast cancer women 

because the major role of platelets is in pathogenesis of 

disease. As the creatinine serum and Blood Urea 

Nitrogen (BUN) is important biomarkers for identifying 

Cancer disease, The results of present study were in 

agreement with (Gross et al., 2005) who stated that for 

assessment of kidney functions using urea and 

creatinine play an important role in diagnosis and 

management of cancer disorder. Similar finding were 

described by other researchers, who affirmed that 

kidney disfunction assesses in patients as the side effect 

of chemotherapy due to increasing in level of creatinine 

serum and blood urea nitrogen (BUN) (Amos et al., 

2011). The value of blood urea decreases during the 

chemotherapy was considered as non-significant. The 

findings of current study proved that ER and PR +ve 

had relatively better prognosis due to high 

concentration. Similar results were reported earlier that; 

in order to manage malignancy estrogen and 

progesterone receptors (ER, PR) play a leading role 

(Rampaul et al., 2001; Noda et al., 2002; Gown, 2008). 

The tumor tissue responds well to hormone therapy and 

chemotherapy in presence of receptors progesterone 

and estrogen (PR and ER) that participate vital part in 

assessment of breast cancer development. The overall 

breast cancer incidence enhances 75-80% due to 

estrogen receptor (ER)-positive breast cancer subtype 

(Althuis et al., 2005, Li et al., 2003, Glass and Hoover, 

1990) assumed that hormonal risk factors rather than 

BRCA1/BRCA2 gene status cause increase incidence 

of ER +ve breast cancer such as early menarche, late 

menopause, HRT and the combined oral contraceptive 

pill (OCP).  

Conclusion 

Present study concluded that breast cancer in women 

was observed with highest incidence in married women 

who were 40-50 years of age and had overweight. 

Illiteracy and lack of awareness among rural women 

was the biggest reason for the occurrence of breast 

cancer in Sindh Pakistan. The chances of breast cancer 

reduce in females in pre and post-menopausal stage 

who breastfed their children. Breast cancer and 

treatment of breast cancer have adverse effect on blood 

parameters. Creatinine and BUN was observed vaguely 
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exceeding the normal range in breast cancer patients. 

Further, the current study explains that superior 

concentration of ER and PR (+ve) is helpful for better 

diagnosis of breast cancer in females. 
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