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Breast cancer is one of the most prevalent cancers in women with fatal outcome. Associations between 
lipids, lipoproteins and cancer have been studied by many workers in the past but reports were contradictory 
and inconclusive. Thus we sought to evaluate lipid abnormalities in breast cancer of women and its link to 

carcinogenesis. Total 54 untreated breast cancer women and 54 apparently healthy women as control were enrolled. They were 
investigated for serum triglycerides (TGs), total cholesterol (TC), high density lipoprotein (HDL), low density lipoprotein (LDL), very low 
density lipoprotein (VLDL). Cancer stages, age groups and menopausal status were undertaken for the study. In premenopausal patients, 
serum HDL was found significantly lower but other parameters were not significantly associated. In postmenopausal patients, TC and HDL 
were significantly lower while serum TGs and VLDL were significantly higher. No change was observed in LDL levels. It is concluded that 
breast cancer women have characteristic lipid abnormalities in the form of hypertriglyceridemia, raised VLDL and lower HDL levels which 
may explain their role in carcinogenesis.
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Introduction
Breast cancer is the most frequent cancer among women worldwide. 
There is an association between lipid and breast cancer, because lipids 
are important to maintain the integrity of cells. In neoplasia, there is 
rapid and excessive cell proliferation which demands more and more 
new membrane synthesis. These cells fulfill their high demands of li-
pids from circulation or by synthesis of new lipids or by degradation of 
lipoprotein [1]. Various studies have reported an association between 
lower cholesterol and increased mortality due to cancer [2, 3, 4]. Un-
til now many studies have been done that show conflicting associa-
tions between the lipid status and breast cancer. Farid A.A. et al.[5] and 
V.Michalaki et al.[6] showed that high serum cholesterol was associated 
with breast cancer while Carter & Feldmen et al.[7] and Lars J. Vatten et 
al.[8] showed that low serum cholesterol was associated with breast 
cancer. N.F. Boyd et al.[9], Monica Ferraroni et al.[10] and D.M.Lane et 
al.[11] showed that high serum HDL-C was associated with breast can-
cer while I.A.Bani et al.[12],V.Michalaki et a.[6] and E.Kokoglu et al.[13] 
showed that low serum HDL-C was associated with breast cancer. As 
the above cited studies were conflicting and inconclusive, the present 
study was aimed to explore whether there is any association between 
lipid profile levels and breast cancer. 

Materials and Methods
This prospective, observational study was started after prior approval 
from Institutional Ethics Committee, P. S. Medical College and Shree 
Krishna Hospital, Karamsad, Gujarat (India). Before enrollment, in-
formed consent was obtained from the patients. 54 patients with histo-
pathologically proven breast cancer between ages 20-84 years and 54 
age-matched healthy controls were recruited. Exclusion criteria include 
Body mass index (BMI) more than 24.9 kg/m2, known case of hyperlipi-
demia/diabetes mellitus/hypertension/ischemic heart disease, taking 
drugs that affect lipids and lipoproteins level. The patients of breast 
cancer and controls were subdivided into (1) premenopausal and post-
menopausal patients, (2) ≤50 and > 50 years and (3) different stages of 
breast cancer according to TNM (Tumour-Node-Metastases) Classifica-
tion [14]. 5 ml of venous blood samples were collected in plain tubes 
after an overnight fast. After collection, the samples were allowed to 

clot for half an hour following which the samples were centrifuged and 
serum was analysed. Estimation of TGs, TC, and HDL was carried out on 
fully automated Cobas Integra 400 plus Clinical Chemistry Analyzer us-
ing standard colorimetric methods. VLDL and LDL were calculated by 
using Friedewald’s formula [15].

Statistical Analysis
Independent sample-t test was applied to find out the differences be-
tween:

(1)	  All cases and controls ,
(2)	 Premenopausal breast cancer cases and corresponding controls, 
(3)	 Postmenopausal breast cancer cases and corresponding controls, 
(4)	 Breast cancer patients aged ≤50 years and corresponding controls, 

and
(5)	 Breast cancer patients aged >50 years and corresponding controls

ANOVA test has been applied to determine differences between the 
following groups: (1) Stages of breast cancer and controls , and (2) 
Stage II and stage III of breast cancer.

Results 
Table 1: Characteristics of study population

Characteristics Number
Females 54
Mean age (years) 45.41
Mean body mass index (kg/m2) 23.3
Menopausal status
 Premenopausal 27
 Postmenopausal 27
Stages of the cancer
 Stage I 1
 Stage II 22
 Stage III 30
 Stage IV 1
Age ≤50 years 40
Age >50 years 14
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Table 2: Comparison of serum lipids and lipoproteins between different groups of  Breast cancer patients and corre-
sponding controls.

Parameters Groups  N Controls Cases P value
Cases Controls

Total Cholesterol

Premenopausal 27 27 173.06±32.124 164.42±22.90 0.254

Postmenopausal 27 27 192.64±31.55 172.63±27.34 0.022

Age 50 years or less 40 40 176.83±34.36 166.13±24.27 0.112

Age >50 years 14 15 191.53±26.18 175.50±27.11 0.117

Stage II 22 - 180.84
± 32.776 174.59±23.00 1

Stage III 30 - 180.84
± 32.776 165.20±25.47 0.059

All patients 54 54 180.84
± 32.776 168.56±25.121 0.03

Triglyceride

Premenopausal 27 27 94.28±40.063 110.96±33.82 0.097

Postmenopausal 27 27 101.1±35.35 126±36.82 0.021

Age 50 years or less 40 40 92.03±37.65 114.63±34.88 0.007

Age >50 years 14 15 115.80±39.12 130.86±35.92 0.291

Stage II 22 - 98.51±39.178 109.64±34.18 0.718

Stage III 30 - 98.51±39.178 126.20±35.79 0.004

All patients 54 54 98.51±39.178 118.83±35.55 0.005

HDL

Premenopausal 27 27 52.59±10.933 46.58±10.893 0.041

Postmenopausal 27 27 59.5±14.65 48.85±10.80 0.005

Age 50 years or less 40 40 54.48±12.28 46.78±10.14 0.003

Age >50 years 14 15 56.67±15.20 50.57±12.12 0.245

Stage II 22 - 55.07±13.03 53.00±9.26 1

Stage III 30 - 55.07±13.03 43.93±10.36 <0.0001

All patients 54 54 55.07±13.03 47.76±10.702 <0.0001

LDL

Premenopausal 27 27 101.172±25.2600 95.654±19.99 0.369

Postmenopausal 27 27 112.64±25.62 98.57±24.63 0.057

Age 50 years or less 40 40 103.54±26.23 96.42±21.33 0.187

Age >50 years 14 15 111.44±23.65 98.76±24.96 0.171

Stage II 22 - 105.7±25.584 99.66±19.6 0.954

Stage III 30 - 105.7±25.584 96.03±23.22 0.23

All patients 54 54 105.7±25.584 97.03±22.112 0.06

VLDL

Premenopausal 27 27 19.119±8.0400 22.192±6.7643 0.126

Postmenopausal 27 27 20.22±7.07 25.2±7.36 0.021

Age 50 years or less 40 40 18.61±7.56 22.92±6.97 0.010

Age >50 years 14 15 23.16±7.82 26.17±7.18 0.291

Stage II 22 - 19.85±7.83 21.93±6.84 0.819

Stage III 30 - 19.85±7.83 25.24±7.16 0.006

All patients 54 54 19.85±7.83 23.77±7.11 0.01

In postmenopausal patients, mean serum TGs and VLDL levels were 
found significantly higher (p<0.05), TC and HDL levels were found sig-
nificantly lower (p<0.05) than the controls. No change was observed 
in LDL levels. In premenopausal patients, only HDL levels were found 
significantly lower (p<0.05) than controls. No change was observed in 
TC, TGs, VLDL and LDL levels. 

In older age group (>50 years) of breast cancer patients, no significant 
changes were found in any of the lipid profile parameters. However se-
rum TC, HDL and LDL were lower and serum TGs and VLDL were higher 
in cases than controls.

On comparing lipid profile levels of stage II breast cancer patients and 
controls, no significant change was observed (p>0.05). When stage III 
patients were compared with controls, we found that serum TGs and 
VLDL were significantly higher and serum HDL was significantly lower 
than controls (p<0.05). Overall, when patients (n=54) were compared 
with controls (n=54) serum TC, HDL were significantly lower (p<0.05) 

while serum TGs and VLDL were significantly higher (p<0.05) than con-
trols. No change was observed in LDL levels than controls.

Discussion
The human mammary glands metabolize lipids from plasma which is under 
the control of gonadal hormones. These sex hormones need cholesterol as 
precursor substance for biosynthesis. During rapid and excess proliferatin 
of cells as encountered in malignancies, there is a high demand of lipids for 
newer membrane synthesis and maintaining cellular integrity. These require-
ments of lipids are fulfilled from circulating blood lipids, synthesis of new 
lipids or by degradation of various lipoproteins (LDL, VLDL, HDL). Kokoglu 
et al.[13] and Fiorenza et al.[16] found that breast cancer patients had sig-
nificantly lower serum TC, HDL and higher serum triglyceride and VLDL than 
controls. These results were in agreement with our study. Monica Ferraroni 
et al.[10] and Feldmen EB et al.[7] found significantly lower total cholesterol 
and LDL-C in breast cancer patients than controls which was in agreement 
with the current study.However,higher serum HDL was showed by Monica 
Ferraroni et al.[10] in breast cancer patients, although not significant.
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Kokoglu et al. [13] have also found decrease serum TC (p<0.05) and 
HDL (p<0.05) while significant increase in serum TGs (p<0.05) were 
noticed in postmenopausal patients as compared to the correspond-
ing controls. These findings were consistent with our study. They also 
noticed that changes in serum lipids were pronounced with advance in 
cancer stages which is similar to what was observed in our study also.

The reduction in serum total cholesterol with increasing stage of 
disease can be partly attributed to a reduction in HDL or high LDL 
receptor activity. Lower level of LDL in our study may be because of 
low cholesterol. New membrane synthesis by rapidly dividing breast 
cancer cells might consume serum lipid (cholesterol) which account-
ed for its lower values in cancerous patients. Lipids (cholesterol) are 
primarily required by gonads to synthesize sex hormones and game-
togenesis. Elevated estradiol secretion could influence the abnormal 
growth in mammary glands and lymphoid system. Excess biosynthe-
sis of estradiol may utilize serum cholesterol, leading to hypocho-
lesterolemia [17]. Hypertriglyceridemia may be due to decreased 

activity of lipoprotein lipase in white adipose tissues in cancer cases, 
resulting in impaired catabolism of serum triglyceride and increased 
serum triglyceride levels [19, 20]. Elevated levels of triglycerides are 
associated with a decreased level of sex-hormone-binding globulins, 
resulting in increased amounts of free estradiol and increased breast 
cancer risk [18]. Low lipid level may be the early marker of neoplasia. 
The mechanism responsible for this defect in lipid metabolism has 
not been clearly understood.

Conclusion 
We concluded that breast cancer women have characteristic lipid ab-
normalities in the form of hypertriglyceridemia, raised VLDL and lower 
TC, HDL levels. These alterations of serum lipid and lipoproteins could 
suggest their involvement as risk factor for developing breast cancer.

Acknowledgement: I,Dr.Amit Kakaiya,acknowledge the facilities 
provided by Charutar Arogya Mandal and Shree Krishna Hospital, Kar-
amsad -388325 Gujarat(India)

REFERENCES 1. Franky Dhawal Shah,Shilin Shukla ,Pankaj Shah,Prabhudas Patel. (2008). Significance of alterations in plasma lipid profile levels in 
breast cancer. Integrative Cancer Therapy: March,7(1):33-41. | 2. Feinleib M. (1981). A possible inverse relationship between serum 
cholesterol and cancer mortality American Journal Of Epidemiology 114 :5-10. | 3. Kritchevsky SB , Kritchevsky D. (1992) : Serum 

cholesterol and cancer risk :An epidemiologic perspective Annual Review of Nutrition 12 :391-416. | 4. Kritzs H , Zielinski C , Sinzinger H. (1996) : Low cholesterol and 
cancer Journal of Clinical Oncology, 11 :3043-3048. | 5. Farid AA , Basiouny AE , Nagi AI , Abdelbaset AE. (2003). Serum lipid and tissue DNA content in Eg ptian female 
breast cancer patients :Japanese journal of clinical oncology, 33; 278-282. | 6. Michalaki V , Koutroulis G , Syrigos K , Piperi C , Kalofoutis A. (2005) Evaluation of serum 
l ipids and HDL subfractions ( HDL 1 , HDL 2 ) in postmenopausal patients with breast cancer :Molecular and cellular biochemistry : 268 :19-24. | 7. Feldmen EB, Carter 
AC. (1971): Circulating lipids and lipoproteins in women with metastatic breast carcinoma. J Clin Endocr 33:8-13. | 8. Lars J. Vatten2 and Ola v P. Foss. (1990). Total 
Serum Cholesterol and Triglycerides and Risk of Breast Cancer: A Prospective Study of 24,329 Norwegian Women: Cancer research 50; 2341-2346 ;15 April. | 9. N.F. 
Boyd, V. McGuire', E. Fishell, V. Kuriov1, G. Lockwood D. Tritchle. (1998): Plasma lipids in premenopausal women with mammographic dysplasia : British cancer journal 
:59 ;766-771. | 10. Monica Ferraroni, Mariette Gerber, Adriand Decarli, Sylvia Richardson/Ettore Marubinl Pierrette Crastes de Paulet, Andre Crastes DE Paulet AND Henri 
Pujol. (1993) :HDL-Cholesterol and Breast Cancer:A Joint Study in Northern Italy and Southern France, 22: 772-780. | 11. Lane DM , Bootman KK ,McConatty WJ. (1995). 
Serum lipids and appolipoproteins in women with breast : Breast cancer research and treatment 34:161-195. | 12. I.A. Banil, C.M. Williams, P.S. Boulter & J.W.T. Dickerson. 
(1986). Plasma lipids and prolactin in Patients with breast cancer: British journal of cancer :54;439-446. | 13. Emine Kokoglu a, Inci Karaarslana, H. Mehmet Karaarslanb, 
Hiiseyin Baloglu. (1994). Alterations of serum lipids and lipoproteins in breast cancer ;cancer letters :82 ;175-178. | 14. American Joint Committee on Cancer(AJCC). 
(1992):Manual for staging of cancer(4th edition) :Bears OH,Hension DE,Hutter RVP,Kennedy BJ(Eds.) Philadelphia ,JB Lippincott Co ,149. | 15. Friedwald WT, Levy RI, 
Fredriekson DS. (1972) Estimation of concentration of low-density lipoprotein cholesterol in plasma without use of the preparative ultracentrifuge. Clin Chem;18:499 –502. | 
16.  Fiorenza AM, Branchi A, Sommariva D. (2000) Serum lipoprotein profile in patients with cancer: a comparison with non-cancer subjects. Int J Clin Lab Res.30:141-145. 
| 17. Stepsenwol J. (1966) Carcinogenic effect of cholesterol in mice. Proc SocExp Biol Med. 121: 168-71. | 18. Takatani O, Okumoto T, Kosano H. (1991) Genesis of breast 
cancer in Japanese: a possible relationship between sex hormone-binding globulin (SHBG) and serum lipid components. Breast Cancer Res Treat. 18: 527-9. | 19. Spiegel 
RJ, Schaefer EJ, Magrath IT, Edwards BK (1982) Plasma lipid alterations in leukemia and lymphoma. Am J Med 72:775-782. | 20. Havel RJ, Kane JP, Kashyap ML (1973) 
Interchange of apolipoproteins between chylomicrons and high density lipoproteins during alimentary lipemia in man. J Clin Invest 52:32-38.


