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ABSTRACT 
Background

Breast cancer, which is a multi-factorial disease is one of the primary causes of 
cancer-related mortality in women. The association of serum lipids with breast 
cancer is being debated. 

Objective

To examine any possible association between fasting lipid profile and breast cancer 
in Nepali women.

Method 

A case-control study was conducted among 36 breast cancer patients, 40 patients 
with benign breast lump and 38 apparently healthy control women from February 
2022 to December 2024. Ethical clearance was obtained from institutional review 
committee (MEMG/IRC/500/GA) prior to study. A convenient sampling technique 
was used. Data entry and analysis were done using SPSS version 20. Chi-square tests 
and analysis of variance (ANOVA) were used for statistical comparisons of categorical 
and continuous data respectively. P-value of <0.05 was considered statistically 
significant.

Result

Of the 114 participants included in this study, 36 were malignant breast cancer 
patients, 40 were benign breast lump patients and 38 controls with the mean ages 
of 52.75 ± 10.39, 48.45 ± 12.78 and 45.80 ± 10.14 years respectively. The prevalence 
of dyslipidemia was 75%, 25% and 26.31%, among malignant breast cancer patients, 
benign breast lump patients and control group respectively with the mean value of 
triglyceride (160.01 ± 78.34, 111.75 ± 60.40 and 97.99 ± 31.34) respectively and the 
difference was statistically significantly (p < 0.001).  In addition, the mean serum 
concentrations of total cholesterol were significantly different between the three 
groups (1588.36 ± 39.95, 132.09 ± 39.95 and 138.31 ± 45.34, p=0.020).

Conclusion

The overall prevalence of dyslipidemia was high in breast cancer patients in 
comparison to patients with benign breast lump or normal controls.
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INTRODUCTION
Breast cancer accounted for 11.7% (2261419) of new 
cancer cases and 6.9% (684996) of cancer deaths in 2020, 
and incident cases are expected to increase by more than 
47% by 2040.1 In Nepal, in the year 2020, there were 1973 
new cases and 1049 deaths due to breast.2 In addition to 
established risks factors like, age, genetic influence and, use 
of contraceptives, lack or short duration of breastfeeding, 
several other environmental factors play a crucial role in 
the mechanism of breast cncer.3,4 Various studies have 
suggested that increased dietary fat consumption and 
dyslipidemia  can be correlated with increased risk of breast 
cancer and breast cancer of poor prognosis.5 Excessive 
intake of lipids promotes cancer development by inducing 
an inflammatory response,  increment in cell proliferation,  
reduction in cancer cell apoptosis, promotion of reactive 
oxygen species and angiogenesis.3,6 It also increases the 
expression of β-scavenger receptor (CD36), a member of 
cell surface fatty acid receptors. Clinically, inhibition of 
CD36 has been found to reduce the metastasis of human 
melanoma and breast cancer.7

In different experimental mouse models, the role 
of cholesterol and its transporters in breast cancer 
development has been demonstrated.7 The cholesterol 
metabolite 27-hydroxycholesterol was found to induce 
proliferation of estrogen receptor-positive breast cancer 
cells and facilitate metastasis.8,9 Activation of different 
inflammatory pathways by oxidation of lipoproteins and 
glycation of  different lipoproteins  may have a role in 
inhibiting apoptosis and augmenting proliferation and 
migration of cancer cell.10,11 Unfortunately, various  studies 
on  the influence of dyslipidemia on breast cancer risk are 
divergent and inconclusive, and no consensus has yet been 
made.

The aim of this study is to study association of lipid profile 
between the patients diagnosed with breast cancer, benign 
breast lumps and normal controls.

METHODS
The present study is a case-control study, conducted 
in department of general surgery at Manipal Teaching 
hospital from February 2022 to December 2024. 

Sample size was determined using the following formula.12

Here, n = estimated sample size, μ1 = mean of the 
quantitative variable in women with breast cancer, μ2 
=mean of the same quantitative variable in women without 
breast cancer, σ1 = standard deviation of the respective 
quantitative variable in women with breast cancer, σ2 = 
standard deviation of the respective quantitative variable in 

women without breast cancer, Zα = Z value of the standard 
normal deviate at a given level of significance, and Zβ = Z 
value of standard normal deviate at a given power. Taking 
the corresponding values from a previous study by Owiredu 
et al. (μ1 = 202.00, μ2 = 174.50, σ1 = 53.60 and σ2 = 40.50) 
and taking a 95% level of significance (Zα = 1.96) and 50% 
power (Zβ = 0.50), the sample size for each group was 36.13

First, a total of 36 women with breast cancer were chosen as 
cases. Then they were individually matched to two control 
subjects (1. women but had benign breast disease only and 
did not develop breast cancer, and 2. Women who had no 
breast disease and were apparently healthy) according to 
age. Minimum of 36 participants were recruited in each 
group. But later there were 40 patients with benign breast 
lump and 38 apparently healthy control women. Therefore, 
a total of 114 participants were considered for inclusion.

Females of any age, histologically proven of having breast 
carcinoma by F.N.A.C. or biopsy and those who agreed to 
sign written consent to participate in the study.

Patients with cancer of any other origin apart from 
carcinoma breast: patients with post-mastectomy or 
post chemotherapy status for carcinoma breast, patients 
receiving any drug which alters lipid profile, patients on 
oral contraceptives, pregnant females, patients taking   
corticosteroids or suffering from hepatic disorders/severe 
malnutrition were excluded.

The presence of a breast mass was confirmed on physical 
examination by the surgeon or by ultrasound of breast 
or mammographic study. Biopsy proven {fine needle 
aspiration cytology (FNAC)/ tru-cut biopsy/excision biopsy} 
confirmed cases were enrolled as “malignant breast cancer 
patients ” and biopsy-negative breast mass patients were 
included as the “benign breast disease groups”. Women 
who attended the clinic for suspected breast lesions but 
were negative for breast cancer or benign breast lump both 
clinically and by mammography/ultrasound of the breast 
and axilla were included as controls.

A detailed relevant clinical history including personal 
family and obstretic and menstrual history was taken and 
complete physical examination done. In case of patients 
with breast cancer staging of tumor and histopathological 
diagnosis was also recorded.

Venous blood samples (5 ml) was collected from the selected 
patients after overnight fasting and analysed for lipid 
profile parameters. Fasting lipid profile comprising of total 
cholesterol (TC), triglyceride (TG), low density lipoprotein 
(LDL) and high-density lipoprotein (HDL), very low-density 
lipoprotein (VLDL) was recorded. Dyslipidemia was defined 
according to the guidelines, where hypercholesterolemia 
was marked as TC > 200 mg/dL or hypertriglyceridemia was 
marked as TG > 150 mg/dL.14 The LDL and VLDL values were 
categorized as high when it exceeds 100 mg/dl and 140 
mg/dl respectively, and HDL was considered low if it was 
below 40 mg/dl. Subjects were classified as dyslipidemic 
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when any one of the components of the lipid profile except 
HDL is beyond the upper limit and in cases where the HDL 
level is below the lower limit.

All collected data were recorded in proforma. The 
researchers were fully aware of the privacy and anonymity 
of the participants and followed the guidelines of the 
Declaration of Helsinki throughout the study. The study 
protocol was approved by the Institutional Review Board 
(MEMG/IRC/500/GA) Manipal College of Medical Sciences, 
Pokhara. Written informed consent was obtained from the 
participants before inclusion.

Statistical analysis was done using SPSS version 21 
statistical software (SPSS Inc, Chicago, IL). Frequencies 
and percentages were computed for qualitative variables 
and variables compared by Chi-square test. One-way 
ANOVA was used to compare serum lipid levels between 
controls, benign breast lump, and malignant breast cancer 
participants. A p-value of < 0.05 was considered statistically 
significant.

RESULTS
A total of 114 participants were included in this study. Of 
them, 36 (31.57%) were malignant breast cancer patients 
40 (35.08 %) were benign breast lump patients and 38 
(33.33%) controls. The mean ages of malignant breast 
cancer patients, benign breast lump and controls were 
52.75 ± 10.39 48.45 ± 12.78 and 45.80 ± 10.14 years 
respectively. The age distribution of study subjects is as in 
figure 1.

The mean value of TG among malignant breast cancer 
patients, benign breast lump patients and control group 
were (160.01 ± 78.34, 111.75 ± 60.40 and 97.99 ± 31.34, 
p < 0.001) respectively and the difference was significantly. 
In addition, the mean serum concentrations of TC were 
significantly different between the three groups (1588.36 
± 39.95, 132.09 ± 39.95 and 138.31 ± 45.34, p = 0.020) 
malignant breast cancer patients, benign breast lump 
patients and control group respectively (Table 1).

Table 1. One way ANOVA Test for Serum Lipid Level Between 
Breast Cancer, Benign Breast Lump and Apparently Healthy 
Controls.

Lipid 
components

Breast Cancer
Mean±SD

Benign breast 
lump
Mean±SD

 Control
Mean±SD

p-
value

Serum TG 
(mg/dl)

160.01±78.34 111.75±60.40 97.99±31.34 0.000

Serum TC 
(mg/dl)

158.36±39.95 132.09±39.95 138.63±45.34 0.020

Serum HDL-
c (mg/dl)

47.02±14.76 46.10±12.18 47.41±11.00 0.897

Serum LDL-c 
(mg/dl)

90.89±21.06 76.28±35.78 75.11±32.62 0.05

Serum VLDL-
c (mg/dl)

69.50±37.58 73.45±27.98 69.71±23.26 0.213

Table 2. Prevalence of dyslipidemia and components abnormality 
among controls, patients with benign breast lump and malignant 
breast tumour patients.

Components of lipid 
level

Breast 
cancer 
group (n)

Benign 
breast 
lump
Group(n)

Control 
group
(n)

p-
value

TG (mg/dl) < 150 19 33 34 0.001

≥ 150 17 (47.2%) 7 (17.5%) 4(10.52%)

TC (mg/dl) < 200 28 36 32 0.345

≥ 200 8 4 6

HDL-c (mg/dl) ≥ 40 26 33 35 0.080

< 40 10 7 3

LDL-c (mg/dl) < 100 22 34 33 0.012

≥ 100 14(38.88%) 6 (15%) 5(13.15%)

VLDL-c (mg/dl) < 150 32 37 37 0.357

≥ 150 4 3 1

Dyslipidemia 27 (75%) 10(25%) 10(26.3%)

Figure 1. Age distribution of study subjects (n=114).

Among carcinoma breast patients, right side breast was 
affected in 19 (52.8%) patients and left side in 17 (47.2%) 
of cancer patients. Among benign breast lump, 25 (62.5%) 
were fibroadenoma and the remaining were phyllodes 
tumor, lipoma and benign breast lesions. Histopathology 
of malignant breast cancer, 21 (58.338%) ductal carcinoma 
10 (27.7%) and the remaining were lobular carcinoma, 
adenocarcinoma and medullary carcinoma. The 94% 
presented with lump in the breast while 6% with history 
of nipple discharge. The duration of symptoms varied from 
seven days to three years.

The overall prevalence of dyslipidemia in our study was 
42.10%. Dyslipidemia was present among 75%, 25% and 
26.31% of malignant breast cancer patients, benign breast 
lump patients and control group respectively (Table 2).

The prevalence of high TG levels was statistically significant 
among controls, benign breast lump and malignant breast 
cancer were 10.52%, 17.5% and 47.2% respectively (Table 
2). 
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DISCUSSIONS
In the present study, the mean age of the patients with 
malignant breast cancer was 52.75 ± 10.39 years which 
is close to the values in other studies.15,16 Asian countries 
have the peak age of breast cancer ranging from 40 to 
50 years old, whereas in western countries, the peak age 
ranges from 60 to 70 years old.17 Majority of the patients 
with malignant breast cancer were in Stage II (52%) and 
stage III (24%) in our series with 11% of cases were in Stage 
I and 13% from stage IV. Among all the participants studied 
in this study 70% were pre-menopausal and the rest 30% 
were post-menopausal, which is similar to other studies.16

The etiology of breast cancer is multifactorial. Factors 
like early menarche, late menopause, obesity, sedentary 
lifestyle, an older age during the first pregnancy and 
oncogenic factors related to hormones, genetics, are the 
risk to raise the prevalence of this disease. The greatest 
proven risk factor for breast cancer is obesity.18 Lately 
numerous reports have shown an association of lipids and 
lipoproteins with breast cancer patients, with contradicting 
results.19 The physiological mechanisms involved in this 
process are not only diverse but also very complex. Lipids 
are needed by tumor cells for lipid signaling, membrane 
production and inflammatory activation. When compared 
to healthy mammary epithelial cells, cell lines from breast 
cancer showed abnormal lipid metabolism in preclinical 
research.20 The present investigation revealed significantly 
higher levels of TG, TC, LDL in patients with breast cancer 
patients as compared with the controls. The overall 
prevalence of dyslipidemia in our study was 42.10%. 
Dyslipidemia was present in 75%, 25% and 26.31% of 
patients with malignant breast cancer benign breast lump 
and control group respectively which is lower than the 
overall prevalence of dyslipidemia found in the study done 
in Ethopia by Kumaie et al. was 75.27; 91.3% in malignant 
breast cancer, 83.82% benign breast lump and 64.83% 
controls.21 The levels of TC (p-value = 0.020) and TG (p-value 
= 0.000) were significantly (p-value < 0.05) elevated in 
carcinoma breast group compared to benign breast lump 
and normal control group, while other lipid levels such 
as HDL-C (p-value = 0.897) and VLDL - C (p-value = 0.213) 
were not significantly different between these groups. 
The findings by Kumaie et al. from Ethiopia had lower 
(p-value=0.008) mean serum levels of HDL-c observed 
among women with malignant breast cancer (38.26 ± 7.44) 
as compared to benign breast lump (44.69 ± 14.48) and 
controls (47.61 ± 9.12), (p=0.004).21 But the difference in 

HDL-c among the different groups was not significant in our 
study. The results of our study are also comparable to study 
by Yalagachin G where the levels of TC (p-value = 0.009) 
and TG (p-value = 0.000) were significantly (p-value < 0.05) 
elevated in carcinoma breast group compared to normal 
control group, while other lipid levels such as HDL-C (p-value 
= 0.920) and LDL - C (p-value = 0.920) were not significantly 
different between these groups.2 A concordant finding was 
reported in Ghana by Owiredu et al.22 Another study in India 
by Prabhakar et al. reported a dyslipidemia prevalence of 
21.3% among  benign breast disease patients.23 The study 
showed elevated serum triglyceride levels while other 
parameters such as TC, HDL, LDL were within normal limits 
in women with benign breast diseases.23

Laamiri et al. suggested that Tumor cells’ lipid metabolism 
is not the same as that of normal cells, and that elevated 
serum TC levels may be a major factor in carcinogenesis.24,25 
Elevated cholesterol levels that are promoting the 
development of mammary tissue carcinogenesis may be 
an attempt to provide the high demand for the formation 
of plasma membranes and other chemicals containing 
cholesterol in newly formed cells derived from rapidly 
proliferating breast cancer cells.26 Elevated blood TG levels 
in breast cancer patients in our study can be attributed to 
the cancer cells’ activation of adipocytes to lipolyze their 
stored triglyceride.27 In a case-control study by Pikul et al. 
which compared lipid profiles of carcinoma breast patients 
(N = 249) with that of normal controls (N = 154) found 
that TC level in breast cancer group was not significantly 
higher however TG, LDL levels in breast cancer group 
were significantly higher than normal control group.28 
On contrary, studies conducted in Morocco showed no 
statistically significant difference in mean serum TC level 
between malignant breast tumor and control groups.29

It is a single centre study. Randomisation was not done 
during sampling and investigator blinding was not applied 
during the study are the limitation of the study.

CONCLUSION
The prevalence of dyslipidemia was high among breast 
cancer patients than patients with benign breast lumps 
or normal control population. There was significantly 
high mean serum total cholesterol and triglyceride level 
on malignant breast cancer than benign breast lump and 
controls. This study may be useful in the future research to 
elucidate the relationship between altered lipid profile and 
carcinogenesis of the breast.

REFERENCES
1. Heer E, Harper A, Escandor N, Sung H, McCormack V, Fidler-

Benaoudia MM. Global burden and trends in premenopausal and 
postmenopausal breast cancer: a population-based study. Lancet 
Glob Heal. 2020;8(8):e1027-37.

2. Yalagachin G, Praveena S. A Retrospective Case-Control Study of Lipid 
Profiles in Carcinoma Breast in Comparison with Normal Controls. 
MJSBH. 2021;20(2):97-103.

3. Hazim Hamoode R, Qais Al-ani M, Turkey FA. Alteration in serum 
lipid profiles in Iraqi women with breast cancer before and after 
chemotherapy. Asian J Pharm Clin Res [Internet]. 2018 May 1 [cited 
2024 Dec. 3];11(5):230-2.

4. Kapil U, Bhadoria AS, Sareen N, Singh P, Dwivedi SN. Total cholesterol 
and triglyceride levels in patients with breast cancer. J Breast Cancer. 
2013 Mar;16(1):129-30. doi: 10.4048/jbc.2013.16.1.129. Epub 2013 
Mar 31. [PubMed]



VOL. 23 | NO. 2 | ISSUE 90 | APRIL-JUNE 2025 

Page 233

5. diFlorio-Alexander RM, Song Q, Dwan D, Austin-Strohbehn JA, Muller 
KE, Kinlaw WB, et al. Fat-enlarged axillary lymph nodes are associated 
with node-positive breast cancer in obese patients. Breast Cancer Res 
Treat. 2021 Aug;189(1):257-67.

6. 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 Mar;7(1):33-41. doi: 10.1177/1534735407313883.

7. Zhang L, Li Z, Ding G, La X, Yang P, Li Z. GRP78 plays an integral 
role in tumour cell inflammation-related migration induced by M2 
macrophages. Cell Signal. 2017;37:136-48.

8. Cleary MP, Grande JP, Maihle NJ. Effect of high fat diet on body weight 
and mammary tumor latency in MMTV-TGF-α mice. Int J Obes. 
2004;28(8):956 62.

9. Llaverias G, Danilo C, Mercier I, Daumer K, Capozza F, Williams TM, et 
al. Role of cholesterol in the development and progression of breast 
cancer. Am J Pathol. 2011;178(1):402-12.

10. Khaidakov M, Mehta JL. Oxidized LDL triggers pro-oncogenic signaling 
in human breast mammary epithelial cells partly via stimulation of 
MiR-21. PLoS One. 2012;7(10):e46973.

11. Martin LJ, Melnichouk O, Huszti E, Connelly PW, Greenberg CV, 
Minkin S, et al. Serum lipids, lipoproteins, and risk of breast cancer: 
a nested case-control study using multiple time points. J Natl Cancer 
Inst. 2015 Mar 28;107(5).

12. Chowdhury FA, Islam MF, Prova MT, Khatun M, Sharmin I, Islam KM, 
et al. Association of hyperlipidemia with breast cancer in Bangladeshi 
women. Lipids Health Dis. 2021 May 22;20(1):52.

13. Owiredu WK, Donkor S, Addai BW, Amidu N. Serum lipid profile of 
breast cancer patients. Pak J Biol Sci. 2009 Feb 1;12(4):332-8.

14. Miller M, Stone NJ, Ballantyne C, Bittner V, Criqui MH, Ginsberg HN, 
et al. Triglycerides and cardiovascular disease: a scientific statement 
from the American heart association. Circulation. 2011;123(20):2292-
333.

15. Rohariya H, Gharde P, Gharde PM.Lipid profile and its relevance in 
carcinoma breast. Int Surg J. 2017;4:2227-32.

16. Lee H, Li JY, Fan JH, Li J, Huang R, Zhang BN, et al. Risk factors for breast 
cancer among Chinese women: A 10-Year nationwide multicentre 
cross-sectional study. J Epidemiol. 2014;24(1):67-76.

17. Leong SP, Shen ZZ, Liu TJ, Agarwal G, Tajima T, Paik NS, et al. Is breast 
cancer the same disease in Asian and Western countries? World J 
Surg. 2010 Oct;34(10):2308-24.

18. Raza U, Asif MR, Rehman AB, Sheikh A. Hyperlipidemia and hyper 
glycaemia in Breast Cancer Patients is related to disease stage. Pak J 
Med Sci. 2018 Jan-Feb;34(1):209-14.

19. Nieman KM, Romero IL, Van Houten B, Lengyel E. Adipose tissue and 
adipocytes support tumorigenesis and metastasis. Biochim Biophys 
Acta. 2013 Oct;1831(10):1533-41.

20. Harborg S, Ahern TP, Feldt M, Rosendahl AH, Cronin-Fenton D, 
Melander O, et al. Circulating lipids and breast cancer prognosis in 
the Malmö diet and cancer study. Breast Cancer Res Treat. 2022 
Feb;191(3):611-21. 

21. Kumie G, Melak T, Wondifraw Baynes H. The Association of Serum Lipid 
Levels with Breast Cancer Risks Among Women with Breast Cancer 
at Felege Hiwot Comprehensive Specialized Hospital, Northwest 
Ethiopia. Breast Cancer (Dove Med Press). 2020 Dec 14;12:279-87.

22. Owiredu WKBA, Donkor S, Addai BW, Amidu N. Serum lipid profile of 
breast cancer patients. Pakistan J Biol Sci. 2009;12(4):332-8.

23. Prabakar M, Prakasam N, Reshma S, Loganathan K, Palani V. A clinical 
study of serum lipid profile in benign breast disease in a tertiary care 
hospital. Int Surg J. 2019;6(9):3162.

24. Laamiri FZ, Otmani A, Ahid S, Barkat A. Lipid profile among Moroccan 
overweight women and breast cancer: a case-control study. Int J Gen 
Med. 2013 Jun 5;6:439-45.

25. Bensinger SJ, Bradley MN, Joseph SB, Zelcer N, Janssen EM, Hausner 
MA, et al. LXR signaling couples sterol metabolism to proliferation in 
the acquired immune response. Cell. 2008 Jul 11;134(1):97-111.

26. Yangoua HC, Azantsa BG, Kuate D, Ntentie FR, Nguedjo MW, 
Nkougni JT, et al. Characterization of dyslipidemia and assessment 
of atherogenic risk amongst cameroonian living in yaounde: a Cross 
Sectional Study. J Biosci Med. 2019 Jul 11;7(07):35-50.

27. Corn KC, Windham MA, Rafat M. Lipids in the tumor 
microenvironment: From cancer progression to treatment. Prog Lipid 
Res. 2020 Nov;80:101055.

28. Laisupasin P, Thompat W, Sukarayodhin S, Sornprom A, Sudjaroen Y. 
Comparison of Serum Lipid Profiles between Normal Controls and 
Breast Cancer Patients. J Lab Physicians. 2013 Jan;5(1):38-41.

29. Laamiri FZ, Otmani A, Ahid S, Barkat A. Lipid profile among Moroccan 
overweight women and breast cancer: a case-control study. Int J Gen 
Med. 2013 Jun 5;6:439-45.

Original Article


