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The main goal of early diagnosis 
and treatment of lipid disorders is 
globally improving the quality of life, 
minimizing serious complications of 

cardiovascular disorders, and increasing survival. It 
is now well demonstrated that hyperlipidemia is a 
major problem and a potential risk factor for various 
metabolic, cardiovascular and even genetic-based 
disorders.1,2 Recently, the importance of treating 
hyperlipidemia was clearly identified as a fundament 
for treating coronary atherosclerotic disorder. Anti-
hyperlipidemic medications also have a major role 
in therapeutic regiments for malignant disorders.3-5

It is well-known that malignancy is the second 
cause of death worldwide with a high disability rate 
in affected patients.6 In this regard, identifying both 
genetic and environmental risk factors for different 
types of malignancies is on the agenda of governments 
and scientists. Some genetic polymorphisms and also 
factors associated with lifestyle including smoking, 
alcohol consumption, obesity, physical inactivity, 

low fruit and vegetable consumption, unsafe sex, air 
pollution, indoor smoke from domestic fuels, and 
contaminated injections have all been identified as 
risk factors for cancers.6-8 

Some studies have documented the changes 
in lipid levels in the etiology and prognosis of 
cancer.9,10 For instance, high cholesterol and low-
density lipoprotein (LDL) levels are one of the most 
important and influential factors in the etiology 
of cardiovascular disease and has recently been 
considered as possible risk factor in the etiology of 
different types of cancers. However, in some types 
of malignancies, such as oral cancers, reduction 
of cholesterol is alarming for the progression of 
cancerous lesions.11 

Given the contradictory results regarding 
the association between lipid levels and cancer 
progression, it seems that the pointed association 
may be potentially influenced by the type of tumor 
and also by role of lipids in the pathophysiological 
mechanisms related to cancer progression.
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A B S T R AC T
Objective: Serum lipid levels are not only associated with etiology, but also with prognosis 
in cancer. To investigate this issue further, we aimed to evaluate the serum levels of lipids 
in association with the most important prognostic indicators in cancer patients at the 
start of chemotherapy.  Methods: In a retrospective cross-sectional study, using existing 
medical records obtained from 2009–2014, the data of all incident cancer cases in Iranian 
patients referred to the Semnan oncology clinic for chemotherapy were analyzed. Data on 
demographics, cancer type, prognostic indicators (e.g. lymph node involvement, metastasis, 
and stage of disease), as well as the patient’s lipid profile were collected. We used multiple 
logistic regression models to show the relationship between prognosis indicators and lipid 
profile adjusting for age, gender, and type of cancer.  Results: The data of 205 patients was 
gathered. We found a significant difference in the lipid profile between different types of 
cancers (breast, colon, gastric, and ovarian). With the exception of high-density lipoprotein 
levels in women, which were higher than in men, the means of other lipid profiles were 
similar between the genders. There was a significant association between higher levels of 
low-density lipoprotein (LDL >110mg/dL) in the serum and metastasis (adjusted odds 
ratio=2.4, 95% CI 1.2–3.5). No significant association was reported between lipid profile 
and lymph nodes involvement and stage of the disease.  Conclusion: Our study suggested a 
benefit of measuring serum levels of lipids for predicting cancer progression. Increased LDL 
levels can be considered a predictive factor for increasing the risk of metastasis.
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In our study, we aimed to evaluate serum levels 
of lipids and lipoproteins in patients diagnosed with 
cancer and who were referred to an oncology clinic 
to clarify the association between hyperlipidemia 
and the most important progression indicators in 
different cancer types.

M ET H O D S
This cross-sectional study was performed on 500 
consecutive patients with various types of cancers 
with positive pathological examinations who were 
referred to the oncology clinic in Semnan Hospital 
over a five-year period (from 2009 to 2014). 

Following an initial assessment, 350 patients with 
breast, ovary, gastric, or colon cancer were included 
in the study. One hundred and fifty patients with 
blood, prostate, lung, esophageal, renal, bladder, and 
head and neck cancer were excluded due to the small 
number of people with each cancer. Patients who had 
no record of serum lipid level at the first visit were also 
excluded. Of the 350 included patients, 145 patients 
were excluded because of incomplete files. Finally, 
205 patients were assessed. All baseline characteristics 
including demographics (age and gender), type 
of cancer, prognostic indicators (e.g. lymph node 
involvement, metastasis, and stage of disease) as well 
as the patient’s lipid profile (i.e. serum triglyceride, 
cholesterol, LDL, and high-density lipoprotein 
(HDL)) were collected and recorded at the start of 
chemotherapy. Results were presented as mean and 
standard deviation (SD) for quantitative variables 
and were summarized by frequency (percentage) 
for categorical variables. Continuous variables were 

compared using the Student’s t-test or ANOVA test 
and/or non-parametric Mann-Whitney or Kruskal-
Wallis H test whenever the data did not appear to 
have normal distribution or when the assumption of 
equal variances was violated across the study groups. 
Categorical variables were compared using the chi-
square test. Multiple logistic regression models were 
used to determine the relationships between the 
variables adjusting for sex, age, and type of cancer. 

SPSS Statistics (SPSS Inc., Chicago, US) version 
16.0 was used for the statistical analysis. A p-value of 
0.050 or less was considered statistically significant.

R E SU LTS
Of our 205 study patients, 107 (52.2%) had breast 
cancer, 49 (23.9%) had colon cancer, 31 (15.1%) had 
gastric cancer, and 18 (8.8%) had ovarian cancer. 
In total, 78.5% were female, and 21.5% were male. 
Among all patients, 37.1% had stage II cancer or 
lower, and 62.9% had stages III or IV, 77.1% were 
diagnosed with lymph node involvement. Evidence 
of metastasis was seen in 38.5% of patients.

No significant differences were observed in the 
levels of triglyceride, LDL, and HDL between the 
age groups. However, the lowest and the highest 
serum cholesterol levels were found in fifth and 
sixth decades of life, respectively, with a significant 
difference between the subgroups [Table 1]. With 
the exception of HDL levels, which were higher in 
women than in men, the mean of other lipid profiles 
were similar in both genders [Table 1]. We found 
a significant difference in the serum levels of lipids 
between the different types of cancers with the 

Table 1: Serum levels of lipids by sex and age (n=205).

Characteristics (n) Serum triglyceride Serum cholesterol Serum LDL Serum HDL

Age (years)
   <40 (27) 131.4±62.4 179.1±39.1 30.5±5.9 48.0±11.5
   40–49 (38) 149.7±72.1 158.8±34.8 29.0±4.7 47.1±10.2
   50–59 (72) 168.3±88.9 201.8±46.2 41.0±4.8 48.1±14.2
   60–69 (36) 161.6±75.3 186.1±40.2 32.5±5.4 49.5±16.3
   ≥70 (32) 143.4±60.8 174.6±51.5 32.5±5.4 43.3±9.0
   p-value 0.200 0.023 0.477 0.352
Gender
   Male (161) 139.2±55.0 183.0±41.5 106.5±38.0 43.9±9.1
   Female (44) 159.2±81.3 190.7±44.7 111.7±35.1 48.3±13.7
   p-value 0.126 0.126 0.392 0.046

Data presented as mean±SD.
LDL: low-density lipoprotein; HDL: high-density lipoprotein.
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highest and the lowest serum triglyceride levels in 
ovarian and colorectal cancers (203.9±101.2mg/
dL vs. 137.0±57.6mg/dL), the highest and the 
lowest serum cholesterol levels in breast and gastric 
cancers (196.3±43.4mg/dL vs. 170.1±35.0mg/
dL), the highest and the lowest serum LDL levels 
in breast and gastric cancers (118.3±43.4mg/dL vs. 
80.1±30.2mg/dL), and the highest and the lowest 
serum HLD levels in breast and gastric cancers 
(49.5±11.2mg/dL vs. 42.7±9.0mg/dL). 

As shown in Table 2, there was a significant 
difference observed between patients with ovarian 
and colorectal cancers and serum triglyceride levels 
(66.9±20.8mg/dL, p=0.008); between patients with 
breast and gastric cancers and serum cholesterol 
levels (26.2±8.9mg/dL, p=0.018); between patients 
with breast and gastric cancers and serum LDL levels 
(24.2±7.1mg/dL, p=0.004), and between patients 
with breast and gastric cancers and serum HDL 
levels (6.8±2.6mg/dL, p=0.048). 

The assessment of the serum level of lipid 
profiles according to presence or absence of lymph 
nodes involvement [Table 3] showed no significant 
differences in the serum levels of triglyceride, 

cholesterol, LDL, and HDL between cancerous 
patients with and without lymph nodes involvement. 
We found no differences in the serum levels of 
triglyceride, cholesterol, LDL, and HDL between 
cancerous patients with and without metastasis 
[Table 3]. There were also no differences in the serum 
levels of triglyceride, cholesterol, LDL, and HDL 
between the different cancer stages. Multiple logistic 
regression models [Table 4] with the presence of 
baseline variables including age, gender, serum level 
of lipids and types of cancers showed that none 
of these parameters could predict involvement of 
lymph nodes. Only serum LDL greater than 110mg/
dL could predict cancer metastasis to lymph nodes 
(odds ratio 2.39, 95% CI, 1.22–3.47; p=0.007). 
Serum lipid levels of none of  the lipid particles could 
predict the stage of the disease; however, the presence 
of gastric cancer or colon cancer was accompanied by 
higher stages of the disease.

D I S C U S S I O N
Lipid profile is not only associated with etiology but 
also with prognosis in cancer. In the present study, 

Table 2: Serum levels of lipids by cancer type (n=205).

Cancer type (n) Serum triglyceride Serum cholesterol Serum LDL Serum HDL

Breast (107) 156.8±78.5 196.3±43.4 118.3±43.4 49.5±14.2
Colorectal (49) 137.0±57.6 184.5±45.9 94.5±40.3 45.6±12.6
Gastric (31) 148.5±71.9 170.1±35.0 80.1±30.2 42.7±9.0
Ovarian (18) 203.9±101.2 188.8±49.2 108.0±32.1 47.8±9.2
p-value 0.015 0.027 0.003 0.049

Data presented as mean±SD.
LDL: low-density lipoprotein; HDL: high-density lipoprotein.

Table 3: Serum levels of lipids by lymph node involvement, metastasis, and cancer stage (n=205).

Prognosis indicator (n) Serum triglyceride Serum cholesterol Serum LDL Serum HDL

Lymph node involvement
Yes (158) 155.3±78.5 189.0±44.7 109.8±34.4 47.7± 13.9
No (47) 153.7±71.4 188.3±42.5 113.1±40.0 46.4±8.8
p-value 0.905 0.923 0.577 0.536

Metastasis
Yes (79) 152.3±75.7 191.8±45.3 113.0±36.5 46.6±13.4
No (126) 126.5±77.7 187.0±43.3 109.0± 35.2 47.8±12.7
p-value 0.701 0.447 0.424 0.517

Disease stage
II or lower (76) 161.4±76.6 187.3±41.3 106.6± 33.2 47.2±8.8
III and IV (129) 151.1±76.9 189.7±45.8 112.9± 37.0 47.5 ±14.9
p-value 0.351 0.709 0.218 0.886

Data presented as mean±SD. 
LDL: low-density lipoprotein; HDL: high-density lipoprotein.
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we evaluated the serum levels of lipids associated 
with the most important prognostic indicators 
in patients who suffered from breast, ovarian, or 
gastrointestinal cancer at the start of chemotherapy. 
Because of unavailability of correct and reliable data 
on other types of cancer, we had to ignore other types 
of malignancies.

In the first step of our assessment, we found 
different levels of serum lipids among various types of 
cancer. The highest and the lowest serum triglyceride 
levels were revealed in ovarian and colorectal cancers, 
respectively. Additionally, breast cancer was related 
to the highest levels of cholesterol and lipoproteins, 
while the lowest ranges of these profiles were shown 
in gastric cancer. In fact, the increased lipid levels 
could have a major role in the pathophysiological 
appearance and progression of cancers associated 
with women, including breast and ovarian cancers, 
while lower level of lipids and lipoproteins may be 

valuable markers for discriminating gastric cancer. 
The association of lipids and lipoproteins with 
ovarian and breast cancer is exclusively assessed in 
some previous studies.12,13 In some studies, it has been 
shown that a higher intake of dietary lipids, systemic 
lipid metabolism malfunction, and abnormal serum 
lipid levels are related to ovarian cancer. Over-
expression of some lipid metabolic enzymes was 
found in ovarian cancer. Several case–control and 
cohort studies have found positive associations 
between ovarian cancer and an intake of foods with 
high levels of saturated fats or cholesterol, such as red 
meat, eggs, and dairy.14-16 Pan et al,17 reported that 
ovarian cancer risk is positively associated with higher 
consumption of dietary cholesterol and eggs, and 
inversely associated with a higher intake of vegetables 
and cruciferous vegetables and with supplementation 
of vitamin E, beta-carotene, and vitamin B complex. 
High consumption of fats may increase circulating 
estrogen levels, thus increasing the possibility of 
cell damage and proliferation, which is responsible 
for cancerous growth.18 Risch et al,12 suggested that 
dietary cholesterol may influence the risk of ovarian 
cancer through elevated circulating estrogen or 
progesterone. Also, in agreement with Llanos et al,13 
we found an association between high HDL levels 
and increased risk of breast cancer. However, contrary 
to that study that documented an inverse association 
between serum cholesterol level and risk for breast 
cancer, our study found a direct association between 
cholesterol level and risk for breast cancer. In another 
study, low HDL, as part of the metabolic syndrome, 
was associated with increased postmenopausal breast 
cancer risk.19 It seems that the association between 
serum HDL level and risk for breast cancer can 
potentially be influenced by menopausal status so it 
has been shown that premenopausal cases have mean 
HDL levels lower than matched controls, whereas 
postmenopausal cases had levels higher than the 
controls.20 We also showed higher serum triglyceride 
in patients with ovarian cancer, while the association 
between triglyceride level and colon cancer was the 
inverse. Although a high level of serum triglycerides 
does not appear to be mechanically involved in the 
development of most cancers, a reduction of serum 
triglyceride and intensive surveillance with total 
colonoscopy in colon cancer may have benefits 
for men with hypertriglyceridemia.21 McKeown–
Eyssen22 has also reported an association between 
high serum triglyceride and colon cancer.

Table 4: The odds ratios* for prognosis indicators 
associated with lipid profile adjusted for age, gender 
and type of cancer.**

Prognosis 
indicator

p-value Odds 
ratio

95% Confidence 
Interval

Lymph node involvement
Age >53 years 0.379 0.7 0.4 1.5
Male 0.315 0.6 0.2 1.8
TG >150 0.625 0.8 0.4 1.7
LDL >110 0.510 1.3 0.6 2.5
HDL <47 0.071 1.9 0.9 3.9
Ovarian cancer 0.749 0.8 0.2 2.8
Gastric cancer 0.828 1.2 0.3 5.3
Colon cancer 0.167 3.4 0.6 19.5

Metastasis
Age >53 years 0.499 1.2 0.5 1.4
Male 0.501 0.7 0.6 1.2
TG >150 0.511 0.8 0.4 1.2
LDL >110 0.007 2.4 1.2 3.5
HDL <47 0.559 1.2 0.8 1.5
Ovarian cancer 0.907 0.9 0.9 1.0
Gastric cancer 0.317 2.0 0.4 2.0
Colon cancer 0.013 6.1 1.1 8.6

Disease stages III and IV
Age >53 years 0.493 0.8 0.4 1.5
Male 0.273 0.6 0.2 1.6
TG >150 0.222 0.7 0.4 1.3
LDL >110 0.064 1.8 1.0 3.3
HDL <47 0.090 1.1 0.6 2.1
Ovarian cancer 0.205 2.0 0.7 5.6
Gastric cancer 0.015 5.1 1.4 19.3
Colon cancer 0.005 8.4 1.9 36.7

TG: triglyceride; LDL: low-density lipoprotein; HDL: high-density 
lipoprotein. 
*Multiple logistic regression models. 
** Reference group: breast cancer.
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We showed that not only was a change in serum 
lipids and lipoproteins associated with the presence 
of some types of cancers, but that there was a direct 
association between high LDL level and increased 
risk for lymph nodes metastasis. Angiogenesis is a key 
factor for growing cancer and metastasis, so that with 
an increase in the size of the tumor, the nutritional 
requirements of the tumor also increase. The growth 
of tumor and metastasis can be stopped by inhibiting 
angiogenesis and metastasis. LDL can successfully 
inhibit the enzymes necessary for angiogenesis.23

Our article is based on a cross-sectional study 
in which temporality is not measurable, and this is 
one of the most significant limitations. Therefore, 
the direction of a relationship path between cancer 
progression and changes in blood levels of lipids 
cannot be stated decisively just by the results of this 
kind of study. For instance, some studies showed 
a decrease in plasma lipid levels in patients with 
cancer. This may be consequent upon an increased 
utilization of blood lipids by malignant cells as a 
competing factor.24 In a cross-sectional study, we can 
hardly consider competing risks as another inherent 
limitation of the study. Therefore, conclusions should 
be made concerning these limitations.

C O N C LU S I O N
We showed a benefit of measuring serum levels of 
lipids and lipoproteins for predicting different cancer 
types and their progression. High triglyceride levels 
were found in patients with ovarian cancer and high 
levels of cholesterol or HDL in breast cancer patients. 
Low levels of cholesterol and lipoproteins were 
reported in gastric cancer patients. Increased LDL 
levels were significantly associated with metastasis.

Disclosure
The authors declared no conflicts of interest. This work as a part 
of medical student thesis supported by the Semnan University of 
Medical Sciences. No other funding was received for this study.

r efer ences
1.	 Nordestgaard BG, Varbo A. Triglycerides and cardiovascular 

disease. Lancet 2014 Aug;384(9943):626-635.
2.	 Ridker PM. LDL cholesterol: controversies and future 

therapeutic directions. Lancet 2014 Aug;384(9943):607-617.
3.	 Silvente-Poirot S, Poirot M. Cancer. Cholesterol and cancer, 

in the balance. Science 2014 Mar;343(6178):1445-1446.
4.	 Bielecka-Dąbrowa A, Hannam S, Rysz J, Banach M. 

Malignancy-associated dyslipidemia. Open Cardiovasc Med 
J 2011;5:35-40. Published online 24 Feb 2011.

5.	 Simó Camps E, Ortí Llavería A, Sena Ferrer F, Contreras 
Barbeta E. Blood cholesterol in patients with cancer. Med 
Interna 1998 Jul;15(7):363-366.

6.	 Anand P, Kunnumakkara AB, Sundaram C, Harikumar KB, 
Tharakan ST, Lai OS, et al. Cancer is a preventable disease 
that requires major lifestyle changes. Pharm Res 2008 
Sep;25(9):2097-2116.

7.	 Aggarwal BB, Danda D, Gupta S, Gehlot P. Models for 
prevention and treatment of cancer: problems vs promises. 
Biochem Pharmacol 2009 Nov;78(9):1083-1094.

8.	 Lo AC, Soliman AS, El-Ghawalby N, Abdel-Wahab M, 
Fathy O, Khaled HM, et al. Lifestyle, occupational, and 
reproductive factors in relation to pancreatic cancer risk. 
Pancreas 2007 Aug;35(2):120-129.

9.	 Cvetkovic Z, Cvetkovic B, Petrovic M, Ranic M, Debeljak-
Martarcic J, Vucic V, et al. Lipid profile as a prognostic factor 
in cancer patients. J BUON 2009 Jul-Sep;14(3):501-506.

10.	 Muntoni S, Atzori L, Mereu R, Satta G, Macis MD, Congia 
M, et al. Serum lipoproteins and cancer. Nutr Metab 
Cardiovasc Dis 2009 Mar;19(3):218-225.

11.	 Singh S, Ramesh V, Premalatha B, Prashad KV, Ramadoss 
K. Alterations in serum lipid profile patterns in oral cancer. 
J Nat Sci Biol Med 2013 Jul;4(2):374-378.

12.	 Risch HA, Jain M, Marrett LD, Howe GR. Dietary fat 
intake and risk of epithelial ovarian cancer. J Natl Cancer 
Inst 1994 Sep;86(18):1409-1415.

13.	 Llanos AA, Makambi KH, Tucker CA, Wallington SF, 
Shields PG, Adams-Campbell LL. Cholesterol, lipoproteins, 
and breast cancer risk in African American women. Ethn Dis 
2012;22(3):281-287.

14.	 Kushi LH, Mink PJ, Folsom AR, Anderson KE, Zheng 
W, Lazovich D, et al. Prospective study of diet and ovarian 
cancer. Am J Epidemiol 1999 Jan;149(1):21-31.

15.	 La Vecchia C, Decarli A, Negri E, Parazzini F, Gentile A, 
Cecchetti G, et al. Dietary factors and the risk of epithelial 
ovarian cancer. J Natl Cancer Inst 1987 Oct;79(4):663-669.

16.	 Knekt P, Steineck G, Järvinen R, Hakulinen T, Aromaa A. 
Intake of fried meat and risk of cancer: a follow-up study in 
Finland. Int J Cancer 1994 Dec;59(6):756-760.

17.	 Pan SY, Ugnat AM, Mao Y, Wen SW, Johnson KC; Canadian 
Cancer Registries Epidemiology Research Group. A case-
control study of diet and the risk of ovarian cancer. Cancer 
Epidemiol Biomarkers Prev 2004 Sep;13(9):1521-1527.

18.	 Bertone ER, Rosner BA, Hunter DJ, Stampfer MJ, Speizer 
FE, Colditz GA, et al. Dietary fat intake and ovarian 
cancer in a cohort of US women. Am J Epidemiol 2002 
Jul;156(1):22-31.

19.	 Furberg AS, Veierød MB, Wilsgaard T, Bernstein L, Thune 
I. Serum high-density lipoprotein cholesterol, metabolic 
profile, and breast cancer risk. J Natl Cancer Inst 2004 
Aug;96(15):1152-1160.

20.	 Moorman PG, Hulka BS, Hiatt RA, Krieger N, Newman 
B, Vogelman JH, et al. Association between high-density 
lipoprotein cholesterol and breast cancer varies by 
menopausal status. Cancer Epidemiol Biomarkers Prev 1998 
Jun;7(6):483-488.

21.	 Tabuchi M, Kitayama J, Nagawa H. Hypertriglyceridemia 
is positively correlated with the development of colorectal 
tubular adenoma in Japanese men. World J Gastroenterol 
2006 Feb;12(8):1261-1264.

22.	 McKeown-Eyssen G. Epidemiology of colorectal cancer 
revisited: are serum triglycerides and/or plasma glucose 
associated with risk? Cancer Epidemiol Biomarkers Prev 
1994 Dec;3(8):687-695.

23.	 Vedavyas S. Effect of low density lipoprotein on cancer 
metastasis. Online Journal of BioSciences and Informatics, 
Vol: 4, Issue: 2, 2013.

24.	 Saha SP, Kalathiya RJ, Davenport DL, Ferraris VA, Mullett 
TW, Zwischenberger JB. Sur-vival after Pneumonectomy for 
Stage III Non-small Cell Lung Cancer. Oman Med J 2014 
Jan;29(1):24-27.


