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Abstract 

Background: Breast cancer is the second most common malignancy related mortality in women worldwide.  Multiple factors including genetics, 

lifestyle factors and socioeconomical etc. are associated with an increased risk of developing breast cancer. For the early detection of breast 

cancer a number of biochemical markers have been studied to evaluate the malignancy. Aim: To analyse serum Lactate Dehydrogenase, Gamma 

Glutamyl Transpeptidase, liver enzymes (SGOT, SGPT, & ALP) and total proteins in diagnosis of carcinoma breast patients and compared with 

controls. And evaluate the relationship of serum LDH, GGT levels with ALP of carcinoma breast patients of post -menopausal age group. 

Materials & Methods: The serum biochemical markers were estimated in 60(30-premenopausal women, 30-post menopausal women) clinically 

and histopathologically confirmed patients with carcinoma breast and 60 number of healthy age- matched individuals served as control. Lactate 

dehydrogenase (LDH), Serum Gamma Glutamyl Transpeptidase (GGT) and Alkaline phosphatase (ALP) were analysed and estimated. The 

statistical analysis was done by using SPSS software. The results were expressed as Mean±SD. The student’s paired 't'-test was carried out for 

comparison of data & p-value <0.005 was considered statistically significant. Results: The mean serum LDH, GGT, and ALP activities in 

patients with carcinoma breast were significantly (p<0.0001) increased as compared to controls, and a steady increase was observed in their levels 

from premenopausal to post-menopausal women. Conclusion: In this study, it is too suggests that the estimation of less specific biomarkers like 

LDH, GGT, and ALP can be used as routine screening tests in all suspected carcinoma breast patients because these are less expensive and easily 

assayed and used for diagnosing breast cancer, detecting metastasis and monitoring the cancer progression and treatment.  
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Introduction  
Cancer incidence is increasing in India as well as on a global basis. 

According to World Health Organisation, an estimated 19.3 million 

new cancer cases and almost 10.0 million cancer deaths occur in 

2018 [1]. Furthermore, female breast cancer has surpassed lung 

cancer as the most commonly diagnosed cancer, with 2.3 million new 

cases (11.7%),followed by lung (11.4%),colorectal (10.0 %), prostate 

(7.3%),and stomach (5.6%) cancers. Such a burden of the disease 

accounts for a significant proportion of annual health care spending 

worldwide [2]. Breast cancer is now the most common cancer in all 

urban areas in India, and 2nd most common in the rural areas [3]. 

Breast cancer is a malignant proliferation of epithelial cells lining the 

ducts or lobules of the breast. Human breast cancer is a colonial 

disease [4]. A single transformed cell is the product of a series of 

somatic (acquired) or germ line mutations is eventually able to 

express full align ant potential [5].Many experimental, clinical and 

epidemiological studies have revealed that a number of factors 

influence breast cancer etiology. Hormonal factors,   reproductive 

factors, genetic factors, lifestyle, and dietary factors [6].   
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Primary  prevention  of breast  cancer  is  still  not  available  except  

by  extreme  measures  such  as  a prophylactic mastectomy for 

women who are genetically at high risk, so efforts to promote  early  

detection  continue  to  be  the  major  focus  in  fighting  breast  

cancer.The  goal  of  early  detection  is  to  diagnose  and  treat  

breast  cancer  patients  at  an early  stage  when  the  prognosis  for  

long-term  survival  is  best.  Prognosis  is generally  more  

favourable  for  women  with  an  early-stage  disease  than  for  those 

with more advanced  disease  as  early  detection  is  associated  with  

decreased mortality [7].For the early detection of carcinoma of 

various origins,a number of biochemical markers have been studied 

to evaluate the malignancy [8].  

              Serum LDH enzyme is required for anaerobic glycolysis. A 

rapid increase in number of malignant cells modulates the LDH level 

in cytoplasmic compartment of cells, due to upregulation in its gene 

[8]. It leads to increase in serum LDH level in breast cancer patients. 

This increased LDH level is helpful for fulfilment of metabolic 

requirements and anaerobic glycolysis of these malignant cells. The 

value of serum LDH was found to be specific in patients with breast 

malignancy and also corresponds with clinical TNM staging, while 

patients with benign breast disease such as fibroadenomas have LDH 

value close to carcinoma [9].  LDH activity correlates with tumor 

burden, and the metastatic BC exhibits elevated LDH level than 

normal breast tissue. The increased level of LDH induces reduce 
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treatment responsiveness.LDH may also be considered as an 

indicator of tumor progression [10]. Gamma Glutamyl transpeptidase 

(GGT) is an enzyme of glutathione metabolism, involved in cell's 

detoxification pathway and apoptotic balance-including tumor 

development,progression and chemotherapy resistance [11].ALP is a 

serum enzyme whose overall concentrations represent the combined 

action of many isoenzymes located in the lining of the liver, bone, 

kidney, and intestines.This skeletal isoenzyme is derived from 

osteoblasts and,as bone repair actions,for instance with bone 

metastases causes the release of significant quantities of the enzyme 

[11]. Increased levels of serum ALP are correlated to poor prognosis 

in certain cancers [12].  

       Some researchers have also shown that an elevated level of 

serum ALP has been reported in patients with breast cancer and has 

been frequently proven to indicate liver and bone metastases [13]. 

Aims and Objectives 

The present study was aimed to evaluate and estimate the certain 

biochemical investigations like serum Lactate dehydrogenase, 

Gamma Glutamyl Transpeptidase, Alkaline phosphatase, liver 

enzymes (SGOT, SGPT, & ALP) and total proteins in diagnosis of 

carcinoma breast patients and compared with controls. And evaluate 

the relationship of serum LDH, GGT levels with ALP of carcinoma 

breast patients of post-menopausal age group. 

Materials and Methods 

The present study was carried out in the Department of 

Biochemistry, Index Medical College & Research Centre, Indore 

(M.P.) during the period of Feb 2019 to Jan 2020 after approval from 

the ethical committee of the institute. Total 120 subjects were 

included in this study, which was categorized into two groups cases 

and controls(60 cases and 60 controls).The present study was 

undertaken to determine biochemical changes in 60 carcinoma breast 

cases.60 cases were divided into 2 groups premenopausal 30 and 

postmenopausal 30 cases, which were newly diagnosed and 

untreated. These values are compared with age and sex matched 60 

healthy controls. 5 ml blood samples were obtained from ant. cubital 

vein of upper limbs of each patient and controls. The consent was 

obtained both from cases and controls. Serum was separated and 

analysed by using standard methods.  

Inclusion criteria   
All patients who were recently diagnosed as carcinoma breast 

clinically and histopathologically confirmed.  

Exclusion criteria   

Carcinoma breast associated with concomitant pathology like DM, 

HTN, renal failure and severely ill patients. 

Observation and Results 

All data were analyzed using SPSS statistical software. Results are 

expressed as mean ± standard deviation. Student paired ‘t’ test was 

used to compare the values. Differences with a ‘p’ value less than 

0.005 were considered to be statistically significant. 

In this study, LDH, GGT, ALP, Total Protein levels are increased 

significantly in CA breast patients, when compared to controls, but 

further increased in CA breast cases of post-menopausal age group. 

Albumin levels are decreased significantly in CA breast patients, 

when compared to controls, but further decreased in CA breast cases 

of post-menopausal age group. 

 

Table 1: Comparison of biochemical parameter between cases and controls 

S. No. Parameter Controls Cases 

(premenopausal) 

Cases 

(postmenopausal) 

p-value 

1 LDH(U/L) 285.11±38.07 528.43±31.97 738.43±68.04 <0.0001[HS] 

2 GGT(IU/L) 23.66±7.23 48.87±12.90 81.45±14.88 <0.0001[HS] 

3 ALP(IU/L) 40.23±16.37 124.23±24.09 186.01±22.64 <0.0001[HS] 

4 Total Protein(g/dl) 6.891±0.795 7.372±1.893 8.989±1.224 <0.0001[HS] 

5 Albumin(g/dl) 4.771±0.213 2.689±0.589 2.333±0.432 <0.0001[HS] 

6 Globulin(g/dl) 2.932±0.291 5.323±0.567 5.320±0.523 <0.0601[NS] 

7 SGOT(U/L) 35.15±20.12 63.90±15.23 67.11±13.45 <0.0001[HS] 

8 SGPT(U/L) 37.45±18.98 69.77±16.90 69.99±16.56 <0.0001[HS] 

Table 2: Pearson correlation coefficient r-value in postmenopausal patients 

 

 

 

 

 
Fig1: Comparison of LDH, GGT and ALP in cases and controls 

Correlation of ALP with LDH and GGT in postmenopausal patients                           

Discussion 

In present study serum LDH is significantly (p<0.001) increased in 

CA breast patients (mean 528.43±31.97) when compared to controls 

(mean 285.11±38.07) but further increased in CA breast cases of 

post-menopausal age group (mean 738.43±68.04). It is due to 

induction of LDH synthesis in normal tissues of the host by invading 

tumour causes release of intracellular enzymes so aggressiveness of 

its tumour growth directly correlates with serum LDH levels and act 

as a diagnostic and prognostic marker in CA breast patients. Serum 

LDH levels in CA breast patients of post-menopausal age group is 

positively correlated with ALP (r = + 0.1018). The present study 

correlates with Swetha et aland Kher et al[14]. Our findings correlate 

with the study of Shrivastav et al [15], Chandrakanth et al [16], who 

found the mean serum LDH levels are significantly elevated in breast 

cancer patients. The findings of this study are reflected by the 

findings of Sandhya mishra et al [17], which have shown that breast 

carcinoma patients with and without metastasis have higher serum 

lactate dehydrogenase levels.Serum GGT is significantly (p<0.001) 

S.No. Parameter r-value 

1. LDH +0.1018 

2 GGT -0.2131 
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increased in CA breast patients (mean 48.87±12.90) when compared 

to controls (mean 23.66±7.23)but further increased in CA breast 

cases of post-menopausal age group (mean 81.45±14.88) It may be 

due to response of increased reactive oxygen production in the blood 

[18]. Serum GGT level in CA breast patients of post-menopausal age 

group is negatively correlated with ALP (r = - 0.2131). The present 

study correlates with Seth and Chowdary et al[13]. A study by Jarari 

et al [19] reported significantly higher level of serum GGT in breast 

cancer cases as compared to controls, but the significant spike was 

observed in the premenopausal group when compared with that of 

postmenopausal. In contrast to our study, increased GGT level was 

observed in postmenopausal breast cancer patients as compared to 

premenopausal age group. Findings of the present study are similar 

to that of Sandhya Mishra et al [17] who reported a significant 

increase in serum Gamma glutamyl transferase levels in breast 

cancer.Serum ALP levels (mean 124.23±24.09) is significantly 

increased (p<0.001) in CA breast patients when compared with 

controls (mean 40.23±16.37) but further increased in CA breast cases 

of post-menopausal age group (mean 186.01±22.64) it may be due to 

neoplastic metastasis of the liver resulting from localised intra 

hepatic cholestasis with increased synthesis of enzyme in liver tissue 

[20]. The present study correlates with Sandhya Mishra et al [18]. In 

contrast to this study Priya Mehta et al [10], did not find any 

significant difference in ALP levels in non-metastatic breast cancer. 

The present study was undertaken to evaluate the role of Lactate 

dehydrogenase and Gamma glutamyl transferase and alkaline 

phosphatase in breast cancer patients and to assess their value in 

early detection, monitor therapy and progression. The study was 

consistent with findings of a multitude of other studies which have 

shown elevations of serum Lactate dehydrogenase in breast cancer. 

Serum total proteins was significantly (p<0.001) increased and serum 

albumin was significantly decreased(p<0.001) in CA breast cases but 

within normal range when compared to controls but further increase 

of serum total proteins and further decrease of serum albumin is 

observed in postmenopausal patients. During the process of tumour 

growth certain tissue proteins are released in to the circulation so 

serum total protein concentration increased. Hypoalbuminemia is due 

to oxidative stress, enhancement in their catabolism rather than 

synthesis. SGOT and SGPT is also significantly (p<0.001) increased 

in CA breast patients when compared to controls because of 

accelerated de novo synthesis of the enzyme and subsequent 

regulation in the serum. 

Conclusion 
The present retrospective study has shown a significant association 

between the serum LDH and Gamma GT levels in cases diagnosed 

with carcinoma breast especially in postmenopausal women. As per 

the present study aggressiveness of breast cancer has been seen in 

post-menopausal patients and accounts for high morbidity and 

mortality. Serum ALP is significantly increased in total CA breast 

patients but further more increased in post-menopausal patients. ALP 

is a potential marker for early detection of cancer with and without 

metastasis that helps to diagnose the people in developing countries. 

Serum total proteins are significantly increased and albumin is 

decreased in CA breast patient but more markedly increase total 

proteins and decrease albumin was seen in post-menopausal patients, 

due to oxidative stress. Our study suggests that the estimation of less 

specific biomarkers like LDH, GGT, and ALP can be used as routine 

screening tests in all suspected carcinoma breast patients because 

these are less expensive and easily assayed and used for diagnosing 

breast cancer, detecting metastasis and monitoring the cancer 

progression and treatment.  
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