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INTRODUCTION 

India has been facing a cancer epidemic. It was estimated 

that over 100,000 new breast cancer (BC) patients are 

diagnosed annually in India.1,2 By 2020 it is estimated 

that 1/5th of the world's cancer cases will be in India.3 

The exact cause of BC is not completely known, but 

presumably it represents a complex relationship of 

genetic susceptibility and environmental factors.4,5 

Various studies have suggested that the relative risk of 

BC is directly linked with the increase in dietary fat 

intake.6 The association between lipids and BC is 

undistinguished. Until now, inconsistent results have 

been reported on the relationship between lipids and risk 

of BC in women. Several studies found that the dietary 

fat increases BC risk. These studies have been strongly 

supported by international data collected among 

developed countries during the past few decades. 

Population aggregates with higher lipid intake have 

tended to report higher BC prevalence and mortality.7 

Interestingly, some laboratory data suggests that calcium 

can reduce the progression of mammary tumors in mice.8 

However, several epidemiologic studies have provided 
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various evidence for an inverse relationship between 

dietary calcium intake and BC risk.9,10 Additionally, 

calcium regulates vitamin D and parathyroid hormone, 

both of which have been proposed to influence BC 

risk.11,12 Almquist et al reported that serum calcium levels 

were inversely related with BC risk among 

premenopausal women, whereas a positive relationship 

was observed among overweight postmenopausal 

women.13 

Vitamin D deficiency has been reported in BC patients 
during adolescence, pregnancy and/or lactation and after 
menopause, even in sunny climates.14 Women with raised 
vitamin D status, including those who are commonly 
exposed to sunlight and consumers of comparatively 
higher amounts of vitamin D, had significantly lesser 
incidence rates of BC.15 Case-control studies with 
measurement of 25(OH) D after BC diagnosis suggests 
an inverse relationship among serum 25(OH) D and the 
risk of BC, while low vitamin D levels were associated 
with a 73% increased risk of death from BC.15,16 

Some previous studies have found associations between 
increase calcium intake and increase vitamin D intake 
and reduced BC risk in postmenopausal women, but the 
results have not been consistent.17-20 The aim of the 
present study is to investigateserum vitamin D, calcium 
and lipid profile levels in BC patients, BBD patients and 
healthy control subjects of matched age group and 
compare these with clinico-pathological parameters such 
as stage, menopausal status, hormone receptor status of 
breast cancer patients. 

METHODS 

The study was carried out in the Department of General 
Surgery in collaboration with Department of Pathology 
and Biochemistry, Institute of Medical Sciences, Banaras 
Hindu University, Varanasi. The study was done after 
ethicalapproval from Institutional Ethics Committee, 
period ranging from July 2015 to June 2017.  

This study was undertaken on 40 histological confirmed 
invasive BC patients, 20 BBD patients and 20 healthy 
controls. Patients who have received chemo or 
radiotherapy prior to presentation, previous history of 
malignancy or any disease affecting calcium metabolism 
(parathyroid, pancreatic, liver diseases etc.) and pregnant 
and lactating women were excluded from the study.  

After obtaining the informed consent a detailed history, 
physical examination, laboratory investigations and chest 
and abdominal X-ray was done in all the patients. 2 ml of 
blood was taken from peripheral vein and transferred to 
sterile plane vial. The estimation of serum lipid profile 
(total cholesterol, triglyceride, HDL, LDL and VLDL), 
calcium and vitamin D was done in all the subjects. The 
statistical analysis was done using Statistical Package for 
Social Sciences (SPSS) Version 16.0 statistical analysis 
software. The values were represented in number (%) and 
mean±standard deviation (SD). For categorical variable 

Chi-square test and Fisher Exact test was used. Student's t 
test was used for comparing two groups of mean and one-
way ANOVA test was used for more than two groups. 
The critical value of ‘p’ indicating the probability of 
significant difference was taken as <0.05 for comparison. 

RESULTS 

The mean age of subjects in BC, BBD and HC group was 
48.88±11.33, 31.10±3.93 and 36.30±5.97 years 
respectively with age range from 26 to 80 years. There 
was statistically significant age difference was found 
between BC versus BBD group (p<0.001) and BC versus 
HC group (p<0.001). No significant difference was found 
between BBD versus HC group (p=0.198). At time of 
presentation, 24 (60%) patients have initiation of 
symptoms after 6-12 months followed by <6 months in 
10 (25%) patients and >12 months in 6 (15%) patients 
respectively.  

Table 1: Demographic characteristics of BC patients. 

 n=40 

Age (years) 48.88±11.33 

Duration of symptoms (months) 9.07±7.09 

Age of menarche N (%) 

<15 year 33 (82.5) 

>15 year 7 (17.5) 

Menstrual history  

Premenopausal 18 (45.0) 

Postmenopausal 22 (55.0) 

Family history of breast cancer  7 (17.5) 

Parity  

No child 2 (5.0) 

1-3 child 34 (85.0) 

>3 child 4 (10.0) 

Breast pain 4 (10.0) 

Nipple discharge 6 (15.0) 

Ulceration of breast 9 (22.5) 

Axillary swelling 33 (82.5) 

Among BC group, family history of breast cancer was 
present in 7 (17.5%) patients. BC was found to be 
relatively common in patient who attended early 
menarche 33(82.5%), post-menopausal females 22 (55%) 
and had 2-3 child (Table 1). All the patients in BC group 
had T3 and T4 stage. In 30 (75%) patients had T4 stage 
followed by T3 stage in 10 (25%). Nodal involvement 
was seen in 37/40 (92.5%) patients with nodal status N1 
in 29 (72.5%), N2 in 6 (15%) and N3 in 2 (5%) patients. 
In radiographic evidence of distant metastasis was seen 
only in 3 patients while most of the patients had no 
distant metastasis. Out of 40 cases of BC, 11 (27.5%) 
patients had triple negative while ER, PR, HER-2/neu 
status was positive in 12 (30%), 13 (32.5%) and 22 (55%) 
patients respectively. Infiltrating ductal carcinoma was 
the most common tumor type found in 37 (92.5%) 
patients followed by adenocarcinoma in 3 (7.5%) 
patients. 
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Table 2: Comparison of various parameters between carcinoma breast, benign breast disease and healthy control. 

 

Breast cancer 

Mean±SD 

(n=40) 

Benign breast 

disease 

Mean±SD 

(n=20) 

Healthy 

control 

Mean±SD 

(n=20) 

BC group vs. 

BBD group  

(p value) 

BC group vs. 

HC group  

(p value) 

BBD group 

vs. HC group 

(p value) 

Cholesterol 200.18±24.23 181.55±21.17 172.30±36.11 0.042 0.001 0.329 

TG 188.88±18.45 159.78±24.37 131.58±40.81 0.001 <0.001 0.011 

HDL 50.52±4.45 45.21±10.56 40.06±9.63 0.045 <0.001 0.115 

LDL 183.28±7.43 152.50±39.42 115.30±35.99 <0.001 <0.001 0.003 

VLDL 49.55±9.00 46.01±15.89 27.81±7.7 0.716 <0.001 <0.001 

Calcium 11.43±0.82 10.12±0.50 9.86±1.12 <0.001 <0.001 0.349 

Vitamin-D 16.74±2.13 26.02±1.63 25.57±1.84 <0.001 <0.001 0.418 

Table 3: Laboratory parameters among 40 breast cancer patients as per their menstrual status 

 
Premenopausal (n=18) 

Mean±SD 

Postmenopausal (n=22) 

Mean±SD 
t-value P value 

Cholesterol 198.58±18.40 200.86±26.61 -0.269 0.790 

TG 188.25±18.38 189.14±18.81 -0.138 0.891 

HDL 50.08±3.91 50.71±4.72 -0.406 0.687 

LDL 183.92±6.25 183.00±7.98 0.353 0.726 

VLDL 47.91±5.43 50.25±10.17 -0.746 0.460 

Calcium 11.35±0.89 11.47±0.81 -0.391 0.698 

Vitamin-D 16.89±2.19 16.68±2.14 0.27 0.784 

Table 4: Receptor positive vs. triple negative breast carcinoma. 

 

Receptor positive breast 

carcinoma (n=29) 

Mean±SD 

Triple negative breast 

carcinoma (n=11) 

Mean±SD 

t-value P value 

Cholesterol 218.20±28.23 197.60±22.91 1.831 0.075 

TG 190.40±15.01 188.65±19.06 0.195 0.846 

HDL 54.20±3.19 50.00±4.39 2.052 0.047 

LDL 188.40±7.12 182.5±7.28 1.685 0.100 

VLDL 53.80±9.12 48.94±8.96 1.132 0.265 

Calcium 12.14±0.61 11.33±0.81 2.112 0.041 

Vitamin-D 15.82±1.70 16.88±2.17 1.041 0.304 

 

On comparing serum lipid profile, calcium and vitamin D 

in BC, BBD and HC group. The levels of mean serum 

cholesterol, triglyceride, HDL, LDL and calcium was 

significantly high and vitamin D level was significantly 

low in BC group as compared with BBD (p=0.042, 

p=0.001, p=0.045, p<0.001, p<0.001, p<0.001) and HC 

group (p=0.001, p<0.001, p<0.001, p<0.001, p<0.001, 

p<0.001, p<0.001). Serum VLDL was comparable in 

both BC and BBD group but statistically significant 

difference was found between BC and HC group (Table 

2). On comparing all these study variables in BBD and 

HC group, the level of serum triglyceride, LDL and 

VLDL was significantly high in BBD group and serum 

total cholesterol, HDL, calcium and vitamin D was 

comparable in both the groups (Table 2). 

Out of 40 patients of BC, 18 (45%) had premenopausal 

and 22 (55%) had postmenopausal. On comparing serum 

lipid profile (serum cholesterol, triglyceride, HDL, LDL, 

VLDL), calcium and vitamin D in premenopausal and 

postmenopausal patients we found there was no 

statistically significant difference was observed between 

premenopausal and postmenopausal BC patients (Table 

3).  

Of 40 BC patients we found 29 (72.5%) patients receptor 

positive and 11 (27.5%) had triple negative BC patients. 

On comparing serum lipid profile (serum cholesterol, 

triglyceride, HDL, LDL, VLDL), calcium and vitamin D 

in receptor positive and triple negative BC patients, we 

found serum HDL and serum calcium was significantly 

raised in receptor positive cases and serum cholesterol, 
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triglyceride, LDL, VLDL and vitamin D was comparable 

(Table 4). 

DISCUSSION 

Women who have early menarche and late menopause 

have a slightly higher risk of BC. This may be related to a 

higher lifetime exposure to the hormones.21,22 Various 

factors such as lipid profile, calcium and vitamin D levels 

have been implicated in correlation of BC and may be 

useful in treatment of these patients. Serum calcium, 

serum lipid profile and serum vitamin D are few of the 

parameters which affect the prognosis of BC patients. 

Patients suffering from breast carcinoma have a poor 

prognosis because of the lack of effective treatment 

strategies. Detection and identification of parameters 

such as level of serum lipid profile, calcium, and vitamin 

D may be helpful for predicting therapeutic response 

among BC treatment. 

This study was carried out with an aim to measure the 

serum vitamin D, calcium and lipid profile levels in BC, 

BBD and HC subjects and also compared these with 

clinico-pathological parameters in BC patients. 

In this study, the mean age of subjects in BC, BBD and 

HC group was 48.88±11.33, 31.10±3.93 and 36.30±5.97 

years respectively with age range from 26 to 80 years. 

There was statistically significant difference in age of 

subjects enrolled in the study. The reason for this 

difference among groups could be the fact that in Indian 

women diagnosis of BC is late and about 70% of patients 

diagnosed, belong to clinically advanced disease.23 On 

the other hand, benign breast disease can be diagnosed at 

any age. Sangma et al found in his study the age of BBD 

patients was seen to range from 8 to 68 years with a mean 

age at presentation being 28.4 years.24 In an Indian study 

conducted by Dixit et al similar to our study found the 

mean age of subjects in malignant, benign and control 

group was 45.71±10.04, 24.91±6.83 and 35.60±12.42 

years, respectively.25 They also found the significant 

difference in age of subjects.  

In our study, all the patients in BC group advanced stage 

(T3 and T4). Nodal involvement was seen in 37/40 

(92.5%) patients. In radiographic evidence of distant 

metastasis was seen only in 3 patients while most of the 

patients had no distant metastasis. In this study, 

11(27.5%) patients had triple negative while ER, PR, 

HER-2/neu status was positive in 12 (30%), 13 (32.5%) 

and 22 (55%) patients respectively. 

In respect to lipid levels, many studies have indicated the 

correlation of lipids and lipoproteins with the risk of 

breast cancer.26 The exact mechanisms by which lipids, 

lipoproteins contribute to carcinogenesis are not clearly 

understood. Previous study reported that lipids may 

primarily affect the gonads, and consequently higher 

estradiol secretion could influence the development of 

malignancies in the mammary glands and lymphoid 

system.27  

In the present study, significantly increased serum 

cholesterol, triglyceride, HDL and LDL levels were 

observed among the BC group as compared to that of 

BBD group (p=0.042, p=0.001, p=0.045, p<0.001, 

p<0.001, p<0.001) and HC group (p=0.001, p<0.001, 

p<0.001, p<0.001, p<0.001, p<0.001, p<0.001). Serum 

VLDL was comparable in both BC and BBD group but 

statistically significant difference was found between BC 

and HC group.  

Previous studies also reported elevated TC and TG levels 

in breast cancer.26,28 It is suggested that cholesterol may 

apparently stimulate cell proliferation and induce 

fibrosercomas in mice.27 Report also suggests that higher 

concentration of TG may lead to the decreased level of 

sex hormone-binding globulin, resulting in higher amount 

of free estradiol, which may likely to increase breast 

cancer risk.29 Our results also propose that higher 

concentrations of TC and TG may either play a role in 

carcinogenesis or are responsible for higher incidence of 

breast cancer. Previous studies reported decreased serum 

HDL-C concentration with higher TG levels in cancer.30 

In contrast, significantly higher serum HDL-C 

concentration has also been reported in breast cancer 

patients.31 

Ray and Hussain et al examined the association between 

lipids, lipoproteins, vitamins and it was found that Breast 

cancer patients had a higher level of serum cholesterol, 

triglycerides and LDL-C than healthy controls.32 

Similarly higher levels of all components of lipid profile 

were found among breast cancer patients compared to 

healthy control subjects in our study as well. These 

parameters were by and largely similar among benign 

breast disease and healthy control subjects as compared 

to carcinoma breast where these levels were high. Higher 

level of serum triglycerides and lower level of HDL-C 

among breast cancer patients compared to healthy control 

shown by Chang et al; Furberg et al; Kucharska-Newton 

et al in contrast to our study in which levels of HDL was 

also high.33-35  

There are limited studies mimicking the design used by 

us, where comparisons have been made among controls, 

benign breast disease, and malignant patients. Dixit et al 

who conducted such study found mean serum cholesterol 

levels in malignant, benign and healthy controls did not 

show a significant difference, however, mean TG levels 

of malignant cases were significantly higher as compared 

to that of benign and healthy controls.25 Mean serum 

HDL levels were significantly higher in benign group as 

compared to healthy controls. However, mean serum 

LDL levels were maximum in healthy controls and 

minimum in benign breast disease group. Another study 

by Shah et al found the mean TG levels was significantly 

higher in malignant patients and controls as compared to 

benign cases.36 However, in their study HDL and TG 
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levels were found to be significantly different between 

malignant and benign cases. 

Some authors have attempted to evaluate the lipid levels 

in patients with different stages of breast cancer and have 

found significant differences for different stages.26 In our 

study, no such association could be seen as all the cases 

were of advanced stage of cancer. 

In our study the serum vitamin-D level in carcinoma 

breast patient was 16.74 and in benign breast disease was 

26.02 and in healthy control was 25.57 which shows 

significant difference (p<0.001). This could be attributed 

to the fact that level of serum vitamin-D is significantly 

lesser in breast cancer patients compared to benign breast 

diseases and healthy control female. There was a weak 

inverse association between 25 (OH) D levels and breast 

cancer risk shown by Lappe et al and WHI trial as 

consistent with our study.37 

In our study the mean serum calcium in carcinoma breast 

patient was 11.43 and in benign breast disease was 10.12 

and in healthy control was 9.86 which shows significant 

difference (p<0.001). This could be attributed to the fact 

that level of serum calcium increases in Breast cancer 

patients compared to benign breast diseases and Healthy 

normal female which is inverse result to the most of 

studies done. Low Serum calcium levels were positively 

associated with breast cancer risk in premenopausal 

and/or overweight women.38 Calcium is required for 

optimal activity of vitamin D and has been found to 

participate in regarding apoptosis, cell proliferation and 

differentiation. We found that serum calcium level was 

slightly higher among breast cancer patients compared to 

healthy controls (11.43±0.82 versus 9.86±1.12). The 

more likely explanation for this difference will be that 

breast cancer patients were mostly peri or 

postmenopausal on our study and serum calcium level is 

known to rise with menopause. This is explained by the 

fact that the estrogen levels decline in menopausal 

women and the bones became more sensitive to 

parathyroid hormone resulting in higher serum calcium 

levels. A study by Martin et al found that serum calcium 

levels were positively associated with breast cancer risk 

in premenopausal women although the exact mechanism 

was not explained.38 

In our study we also found that vitamin D level lower in 

breast cancer patients (16.74±2.13 ng/ml) compared to 

healthy control (25.57±1.84 ng/ml). On the other hand, 

vitamin-D level in benign breast disease (26.02±1.63 

ng/ml) found nearly similar to healthy control 

(25.57±1.84 ng/ml) and higher than that of breast cancer 

patients (16.74±2.13 ng/ml). Similar to our study Garland 

et al also found individuals with a higher serum level of 

25(OH)D (>52 ng/ml), which is the major circulating 

metabolite of vitamin D and the marker for determination 

of a patient’s vitamin D status showed a 50% decrease of 

breast cancer risk compared to those with low levels of 

25(OH)D (<13 ng/ml).39  

In this study we found 29 (72.5%) patients receptor 

positive and 11 (27.5%) had triple negative BC patients. 

On comparing serum lipid profile, calcium and vitamin D 

in receptor positive and triple negative BC patients and 

we found serum HDL and serum calcium was 

significantly raised in receptor positive cases and serum 

cholesterol, triglyceride, LDL, VLDL and vitamin D was 

comparable. 

In view of these limitations, the present study in general 

supports the finding that lipid levels might vary in breast 

cancer; however, their role in benign breast disease might 

entirely vary. Further studies on a larger sample size with 

a design that can take care of confounding effect of 

different variables are recommended. 

CONCLUSION 

We postulate that lower serum vitamin-D level and 

higher calcium and lipid profile level could be an 

important etiopathological factor in the causation of 

breast cancer. Correction of these factors could be used as 

prophylactic and preventive strategy in the population 

against breast cancer. 

ACKNOWLEDGEMENTS 

We are thankful to Mr. Neeraj Dwivedi for data analysis.  

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Nandakumar A, Anantha N, Venugopal TC, 

Sankaranarayanan R, Thimmasetty K, Dhar M. 

Survival in breast cancer: A population-based study 

in Bangalore, India. Int J Cancer. 1995;60:593-6. 

2. Agarwal G, Pradeep PV, Aggarwal V, Yip CH, 

Cheung PS. Spectrum of breast cancer in Asian 

women. World J Surg. 2007;31:1031-40. 

3. Shetty P. India faces growing breast cancer 

epidemic. Lancet. 2012;379(9820):992-3. 

4. McKeown N. Antioxidants and breast cancer. Nutr 

Rev. 1999;57:321–4. 

5. Wesseling C, Antich D, Hogstedt C, Rodriguez AC, 

Ahlbom A. Geographical differences of cancer 

incidence in Costa Rica in relation to environmental 

and occupational pesticide exposure. Ind J 

Epidemiol. 1999;28:365–74. 

6. Holmes MD, Hunter DJ, Colditz GA, Stampfer MJ, 

Hankinson SE. Association of dietary intake of fat 

and fatty acids with risk of breast cancer. J Am Med 

Assoc. 1999;281:914 –20. 

7. Park SY, Kolonel LN, Henderson BE, Wilkens LR. 

Dietary fat and breast cancer in postmenopausal 

women according to ethnicity and hormone receptor 



Saha S et al. Int Surg J. 2019 Sep;6(9):3204-3210 

                                                                                              
                                                                                                International Surgery Journal | September 2019 | Vol 6 | Issue 9    Page 3209 

status: The Multiethnic Cohort Study. Cancer Prev 

Res (Phila). 2012;5:216-28. 

8. Abou-Issa H, Moeschberger M, el-Masry W, 

Tejwani S, Curley RW Jr, Webb TE. Relative 

efficacy of glucarate on the initiation and promotion 

phases of rat mammary carcinogenesis. Anticancer 

Res. 1995;15:805–10. 

9. Kesse-Guyot E, Bertrais S, Duperray B, Arnault N, 

Bar-Hen A, Galan P, et al. Dairy products, calcium 

and the risk of breast cancer: Results of the French 

SUVIMAX prospective study. Ann NutrMetab. 

2007;51:139–45. 

10. Lin J, Manson JE, Lee IM, Cook NR, Buring JE, 

Zhang SM. Intakes of calcium and vitamin D and 

breast cancer risk in women. Arch Intern Med. 

2007;167:1050–9. 

11. Giovannucci E. The epidemiology of vitamin D and 

cancer incidence and mortality: A review (United 

States). Cancer Causes Control. 2005;16:83–95. 

12. McCarty MF. Parathyroid hormone may be a cancer 

promoterdan explanation for the decrease in cancer 

risk associated with ultraviolet light, calcium, and 

vitamin D. Med Hypotheses. 2000;54:475–82. 

13. Almquist M, Manjer J, Bondeson L, Bondeson AG. 

Serum calcium and breast cancer risk: results from a 

prospective cohort study of 7,847 women. Cancer 

Causes Control. 2007;18:595–602. 

14. Gonzalez G, Alvarado JN, Rojas A, Navarrete C, 

Velasquez CG, Arteaga E. High prevalence of 

vitamin D deficiency in Chilean healthy 

postmenopausal women with normal sun exposure: 

additional evidence for a worldwide concern. 

Menopause. 2007;14(3 Pt 1):455-61. 

15. American Cancer Society News Center. Study Sees 

link Between Vitamin D, Breast Cancer Prognosis. 

American cancer Society 16 May 08; Available at: 

http://www.cancer.org/docroot/NWS1. Accessed on 

16 May 2008. 

16. Yin L, Grandi N, Raum E, Haug U, Arndt V, 

Brenner H. Meta-analysis: Serum vitamin D and 

breast cancer risk. Eur J Cancer. 2010. 

17. Ingraham BA, Bragdon B, Noche A. Molecular 

basis of the potential of vitamin D to prevent cancer. 

Curr Med Res Opin. 2008;24(1):139–49. 

18. McCullough ML, Rodriquez C, Diver WR, 

Feigelson HS, Stevens VL, Thun MJ, et al. Dairy, 

calcium, and vitamin D intake and postmenopausal 

breast cancer risk in the Cancer Prevention Study II 

Nutrition Cohort. Cancer Epidemiol Biomarkers 

Prev. 2005;14(12):2898-904. 

19. Shin MH, Holmes MD, Hankinson SE, Wu K, 

Colditz GA, Willett WC. Intake of dairy products, 

calcium, and vitamin d and risk of breast cancer. J 

Natl Cancer Inst. 2002 Sep 4;94(17):1301-11. 

20. Robien K, Cutler GJ, Lazovich D. Vitamin D intake 

and breast cancer risk in postmenopausal women: 

the Iowa Women’s Health Study. Cancer Causes 

Control. 2007;1(7):775–82. 

21. Arriagada R, Le MG, Dunant A, Tubiana M, 

Contesso G. Twenty-five years of follow-up in 

patients with operable breast carcinoma: correlation 

between clinicopathologic factors and the risk of 

death in each 5-year period. Cancer. 2006;106:743–

50. 

22. Fisher ER, Anderson S, Tan-Chiu E, Fisher B, 

Eaton L, Wolmark N. Fifteen-year prognostic 

discriminants for invasive breast carcinoma: 

National Surgical Adjuvant Breast and Bowel 

Project Protocol-06. Cancer. 2001;91:1679–87. 

23. Raina V. Green M. Epidemiology, screening and 

diagnosis of breast cancer in the Asia–Pacific 

region: current perspectives and important 

considerations. Asia Pac J Clin Oncol. 2008;4:5‐13. 

24. Sangma MB, Panda K, Dasiah S. A clinico-

pathological study on benign breast diseases. J Clin 

Diagn Res. 2013;7:503-6. 

25. Dixit AK, Raza MA, Sharan J, Chauhan CGS, Das 

B, Popat A. Serum Lipid Profiles in Breast 

Carcinoma and Benign Breast Diseases in 

Rohilkhand Region of Uttar Pradesh. IJSS J Surg. 

2016;2(3):22-9. 

26. Kakoglu E, Karaarslan Y, Karaasalan HM, Baloglu 

H. Alteration in serum lipids and lipoproteins in 

breast cancer. Cancer Lett. 1994;82:175–8. 

27. Stepsenwol J. Carcinogenic effect of cholesterol in 

mice. Proc Soc Exp Biol Med. 1966;121:168–71. 

28. Potischman N, McCulloch CE, Byers T, Houghton 

L, Nemoto T. Associations between breast cancer, 

plasma triglycerides, and cholesterol. Nutr Cancer. 

1991;15:205–15. 

29. Takatani O, Okumoto T, Kosano H. Genesis of 

breast cancer in Japanese: a possible relationship 

between sex hormone-binding globulin (SHBG) and 

serum lipid components. Breast Cancer Res Treat. 

1991;18:527–9. 

30. Goodwin PJ, Boyd NF, Hanna W, et al. Elevated 

levels of plasma triglycerides are associated with 

histologically defined premenopausal breast cancer 

risk. Nutr Cancer. 1997;27:284–92. 

31. Rossner S, Wallgren A. Serum lipoproteins and 

proteins after breast cancer surgery and effects of 

tamoxifen. Atherosclerosis. 1984;52:339–46. 

32. Ray G, Husain SA. Role of lipids, lipoproteins and 

vitamins in women with breast cancer. Clin 

Biochem. 2001;34:71-6. 

33. Chang S, Hou M, Tsai S, Wu S, Hou L, Ma H, 

Shann T, Wu S, Tsai L.. The association between 

lipid profiles and breast cancer among Taiwanese 

women. Clin Chem Lab Med. 2007;45:1219-23. 

34. Furberg A, Jasienska G, Bjurstam N, Torjesen P, 

Torjesen PA, Emaus A, et al. Metabolic and 

hormonal profiles: HDL cholesterol as a plausible 

biomarker of breast cancer risk. The norweigan 

EBBA study. Cancer Epidemiol Biomarkers Prev. 

2004;14(1):33-40. 

35. Kucharska-Newton A, Rosamond W, Mink P, 

Alberg A, Shahar E, Folsom A. HDL-cholesterol 

and incidence of breast cancer in the ARIC cohort 

study. Ann Epidemiol. 2008;18(9):671-7. 



Saha S et al. Int Surg J. 2019 Sep;6(9):3204-3210 

                                                                                              
                                                                                                International Surgery Journal | September 2019 | Vol 6 | Issue 9    Page 3210 

36. Shah FD, Shukla SN, Shah PM, Patel HR, Patel PS. 

Significance of alterations in plasma lipid profile 

levels in breast cancer. Integr Cancer Ther. 

2008;7:33-41. 

37. Lappe JM, Travers-Gustafson D, Davies KM, 

Recker RR, Heaney RP. Vitamin D and calcium 

supplementation reduces cancer risk: results of a 

randomized trial. Am J Clin Nutr. 2007;85:1586-91. 

38. Martin E, Miller M, Krebsbach L, Beal JR, 

Schwartz GG, Sahmoun AE. Serum calcium levels 

are elevated among women with untreated 

postmenopausal breast cancer. Cancer Causes 

Control. 2010;21:251-7. 

39. Garland CF, Gorham ED, Mohr SB, Grant WB, 

Giovannucci EL, Lipkin M, et al. Vitamin D and 

prevention of breast cancer: pooled analysis. The 

Journal of steroid biochemistry and molecular 

biology. 2007;103:708-11. 

 

 

 

 

 

 

 

Cite this article as: Saha S, Singh BK, Singh K, 

Khanna R, Meena RN. Analysis of serum level of 25-

hydroxycholecalciferol, calcium and lipid profile in 

carcinoma breast. Int Surg J 2019;6:3204-10. 


