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Analysis of lipid profile in cancer patients, smokers, and nonsmokers

A. Vikramsimha Reddy', Lakshmi Keerthana Killampalli’, A. Ravi Prakash’, Sushma Naag?, G. Sreenath’, Sunil Kumar Biraggari'

'Department of Oral Pathology, G Pulla Reddy Dental College and Hospital, Kurnool, Andhra Pradesh, *Department of Oral Pathology,
Meghna Institute of Dental Sciences, Nizamabad, Telangana, India

Received: February 2016
Accepted: August 2016

Address for correspondence:

Dr. Lakshmi Keerthana
Killampalli, Flat No. 303,
3" Block, Smitha

Towers, Tickle Road,
Vijayawada - 520 010,
Andhra Pradesh, India.
E-mail: kheer9@gmail.com

ABSTRACT

Background: Lipids play an important role in maintaining the cell membrane integrity. Lipid profile is a
panel of blood tests that serve as an initial medical screening for abnormalities in lipids and approximate
risk for cancer, cardiovascular diseases, pancreatitis, etc., The present study evaluates the alterations in
lipid profile in cancer patients,smokers,and nonsmokers and aims to achieve a correlation between them.
Materials and Methods: The study is an in vitro type of cross-sectional study with 25 oral cancer
patients, 25 chronic smokers (habit persisting for 15 years or more),and |5 nonsmokers as control
group. Blood samples had been collected,and triglycerides (TGs), total cholesterol (TC), high-density
lipoprotein (HDL), very low-density lipoprotein (VLDL), and low-density lipoprotein (LDL) were
analyzed using a lipid profile kit and an autoanalyzer.The results were analyzed using the unpaired
t-test and ANOVA test (P < 0.05).

Results: There was a significant increase in TC, TG, LDL, and VLDL and decrease in HDL in the
smokers group when compared to the controls (P < 0.05). A significant increase in LDL, but a
decrease in values of HDL,VLDL, TG, and TC was observed in the cancer patients group when
compared to the controls (P < 0.05).

Conclusion: There is an inverse relationship between serum lipid profile in smokers and
cancer patients.The decrease in lipid profile in cancer patients might be due to their increased
utilization of lipids by neoplastic cells in membrane biogenesis. Therefore, a decrease in lipid
profile in smokers can be assumed that they might be more prone to develop cancerous
conditions.

Key Words: Carcinogenesis, cell membrane, cholesterol LDL, cholesterol HDL, lipid
metabolism, lipoproteins, liver, risk factors, smoking

INTRODUCTION

Tobacco is the single greatest cause of preventable
death globally.l'! Tobacco use leads most commonly
to diseases affecting the heart, liver, and lungs, with
smoking being a major risk factor for heart attacks,
strokes, chronic obstructive pulmonary disease
(including emphysema and chronic bronchitis),
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and cancer (particularly lung cancer, cancers of the
larynx and mouth, and pancreatic cancer). It also
causes peripheral vascular disease and hypertension.!
Smoking is thus a potential threat to the present and
the future generations. The World Health Organization
estimates that tobacco caused 5.4 million deaths in
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20045 and 100 million deaths over the course of the
20" century.” Similarly, the United States Centers
for Disease Control and Prevention describes tobacco
use as “t he single most important preventable risk to
human health in developed countries and an important
cause of premature death worldwide.”™ By 2030, if
similar trends in cigarette smoking continue, it will
kill more than 9 million people annually.l

Smoking cigarette/beedi is a dominant risk factor for
premature or accelerated peripheral, coronary, and
cerebral atherosclerotic vascular disease. Smoking
tends to increase blood cholesterol levels. Furthermore,
the ratio of high-density lipoprotein (HDL) (the
“good” cholesterol) to low-density lipoprotein (LDL)
(the “bad” cholesterol) tends to be lower in smokers
compared to nonsmokers.!”!

Tobacco use accounts for at least 30% of all cancer
deaths, causing 87% of lung cancer deaths in men and
70% of lung cancer deaths in women. Besides lung
cancer, tobacco use also increases the risk for cancers
of the mouth, lips, nose and sinuses, larynx, pharynx,
esophagus, stomach, pancreas, kidney, bladder, uterus,
cervix, colon/rectum, and ovary.®! Uncontrolled
cell proliferation, impaired cell apoptosis, and
differentiation are the hallmarks in tumorigenesis.
An altered lipid profile has been associated with
cancer®'!) though the exact pathogenesis of cancer
is not reaffirmed as its prime role in pathogenesis
of coronary heart disease. These studies tested
the alteration in lipid profile in cancer (head and
neck squamous cell carcinoma) and precancerous
conditions and found a reduced lipid profile in head
and neck squamous cell carcinoma patients. The aim
of the present study is to demonstrate the effect of
smoking on lipid profile in smokers, nonsmokers, and
oral cancer patients.

MATERIALS AND METHODS

In this cross-sectional study, three groups, namely,
oral cancer patients, smokers, nonsmokers as controls
were evaluated for lipid profile. Lipid profile is
an appealing investigation procedure in terms of
its ease, economic advantage, and possibility of
repeated sampling. Institutional ethical clearance was
obtained (GPRDCH/IEC/2014/021).

A detailed case history, clinical examination of the
oral cavity of all the patients was done. The study
group consisted of 25 patients with histologically
confirmed oral squamous cell carcinoma who had

a habit of smoking for more than 15-20 years. The
next group consisted of 25 smokers who had the
habit of smoking for 15 years or more. The control
group consisted of 15 nonsmokers who were age- and
sex-matched without any history of smoking or major
illness in the past. Exclusion criteria were patients
with uncontrolled diabetes, liver dysfunction, or
thyroid disorders. The 65 subjects were included in
the study, belonged to an age group of 40-70 years
and most of them were males.

The lipid profile test is a panel of serum total
cholesterol (TC), serum triglyceride (TG), HDL,
LDL, very LDL (VLDL). Five milliliters of fasting
blood sample (8—10 h) was collected under aseptic
conditions. The sample was centrifuged at 200 rpm
for 1 min to separate the serum [Figure 1]. The serum
was then analyzed for lipids using the commercially
available working reagents (Excel Diagnostics,
Hyderabad, India) for lipids [Figure 2]. About
0.05 ml of serum sample to 1 ml of working reagent
was mixed and incubated at 37°C and analyzed
using an autoanalyzer which works on colorimetric
principle [Figure 3].

Statistical analysis

Tabulation of results was done for the oral cancer
patients, smokers, and nonsmokers groups. All the
variables were statistically analyzed for the mean
values, standard deviation, standard error range,
and P value. Statistical analysis was done using the
standard ANOVA test and unpaired #-test. In all the
above tests, P < 0.05 was taken to be statistically
significant; P > 0.05 was not significant.

RESULTS

Table 1 shows the comparison between the
smokers and nonsmokers or the control group.
An increase in the serum cholesterol, TGs, LDL,
and VLDL can be seen in the smokers group when
compared to the nonsmokers, with a decrease in
HDL (P < 0.05).

Table 2 shows the comparison between the cancer
patients and nonsmokers as the control group.
A decrease in serum cholesterol, TGs, LDL, and
VLDL can be observed in cancer patients, with an
increase in HDL (P < 0.05).

Table 3 shows the comparison between the
cancer-smokers and non-cancer smokers. The P value
is significant.
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Figure 1: Patient’s fasting blood sample has been collected
and centrifuged to separate the serum.
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Figure 2: Commercially available lipid profile reagents have
been used to mix with the serum sample.

Figure 3: The incubated serum sample with lipid reagent is
analyzed for lipid levels using an autoanalyzer.

DISCUSSION

Lipid profile is a panel of tests consisting of five
main parameters, TC, total TG, HDLs, LDLs, and
VLDLs. Cholesterol is an important sterol of the body
required for the biogenesis of the cell membranes and
to maintain the physiologic fluidity of the membrane
across a range of temperatures.'”” The normal mean
serum cholesterol level is 118.4 + 32 mg/dl. Serum
cholesterol level above or below the normal range is

Table 1: Comparison of lipid profile between smokers
and nonsmokers or the control group

Mean SD

Lipid profile Groups n SEM P

parameters

Control 15 98.4000 19.64252
Smokers 25 183.3200 42.58983
LDL Control 15 54.2747 12.34699
Smokers 25 117.3884 33.11308 6.62262
Triglycerides Control 15 128.2000 15.30266 3.95113 0.000
Smokers 25 290.5600 108.98818 21.79764

5.07168 0.000
8.51797
3.18798 0.000

Cholesterol

VLDL Control 15 25.6400 3.06053 0.79023 0.000
Smokers 25 58.1120 21.79764 4.35953

HDL Control 15 23.8107 2.83168 0.73114 0.000
Smokers 25 8.8196 2.77259 0.55452

LDL: Low-density lipoprotein; VLDL: Very low-density lipoprotein;
HDL: High-density lipoprotein; SD: Standard deviation; SEM: Standard error
of mean

Table 2: Comparison of lipid profile between cancer
patients and nonsmokers as the control group

Lipid Groups n  Mean SD SEM P

profile

parameters

Cholesterol Cancer 25 91.9600 33.13040 6.62608 0.048
Control 15 98.4000 19.64252 5.07168

LDL Cancer 25 71.1788 25.95958 5.19192 0.024
Control 15 54.2747 12.34699 3.18798

Triglycerides Cancer 25 126.2800 32.91469 6.58294 0.033
Control 15 128.2000 15.30266 3.95113

VLDL Cancer 25 25.2560 6.58294 1.31659 0.038
Control 15 25.6400 3.06053 0.79023

HDL Cancer 25 20.5988 6.48278 1.29656 0.045
Control 15 23.8107 2.83168 0.73114

LDL: Low-density lipoprotein; VLDL: Very low-density lipoprotein;
HDL: High-density lipoprotein; SD: Standard deviation; SEM: Standard error
of mean

Table 3: Comparison of lipid profile between the
cancer patients and smokers

Mean SD

Lipid profile Groups n SEM P

parameters

Cancer 25 91.9600 33.13040
Smokers 25 183.3200 42.58983
LDL Cancer 25 71.1788 25.95958
Smokers 25 117.3884 33.11308 6.62262
Triglycerides Cancer 25 106.2800 32.91469 6.58294 0.000
Smokers 25 290.5600 108.98818 21.79764

6.62608 0.000
8.51797
5.19192 0.000

Cholesterol

VLDL Cancer 25 15.1560 6.58294 1.31659 0.000
Smokers 25 58.1120 21.79764 4.35953

HDL Cancer 25 18.5988 6.48278 1.29656 0.000
Smokers 25 8.8196 2.77259  0.55452

LDL: Low-density lipoprotein; VLDL: Very low-density lipoprotein;
HDL: High-density lipoprotein; SD: Standard deviation; SEM: Standard error
of mean

of concern. The mean cholesterol level in smokers in
our study is 183.32 mg/dl which is high above the
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normal levels. These values are in accordance with
the studies conducted by Sinha et al.'* and Khurana
et al" The increased cholesterol levels in the
blood is quite troublesome as hypercholesterolemia
promotes atheroma development in arteries leading
to atherosclerosis. This disease process leads to
myocardial infarction, stroke, and peripheral vascular
disease.!"”

In our study, smokers showed an increase in LDL,
TG, and VLDL and a decreased HDL all of which
are measures of the deteriorating health condition.
Our results were in synchrony with the studies
conducted by Guedes et al.'¥ and Sliwinska-Mosson
et al' Lipoproteins, in order of molecular size,
largest to smallest, are chylomicrons, (VLDL),
intermediate-density lipoprotein, LDL, and HDL.
Lipoproteins are complex particles composed
of multiple proteins which transport all fat
molecules (lipids) around the body within the water
outside cells."® The fats carried include cholesterol,
phospholipids, and TGs; amounts of each which
are quite variable. LDL is one of the five major
groups of lipoproteins. LDL particles are referred
to bad cholesterol as LDL particles pose a risk for
cardiovascular disease. Atherosclerosis is initiated by
an inflammatory processes in the endothelial cells of
the vessel wall in response to retained LDL particles.

Lipoproteins in the blood vary in size. LDL particles
are formed as VLDL lipoproteins lose TG through the
action of lipoprotein lipase (LPL) and they become
smaller and denser (i.e. fewer fat molecules with same
protein transport shell), containing a higher proportion
of cholesterol esters. Some data suggest that small
dense LDL particles are more prone to pass between
the endothelial cells, going behind the cellular
monolayer of endothelium. LDL particles and their
contents are more susceptible to oxidation by free
radicals and the risk is higher while the particles are
in the wall than while in the bloodstream. Once inside
the vessel wall, LDL particles can become more prone
to oxidation. Endothelial cells respond by attracting
monocyte white blood cells, causing them to leave
the blood stream, penetrate into the arterial walls,
and transform into macrophages. The macrophages’
ingestion of oxidized LDL particles triggers a
cascade of immune responses which overtime can
produce an atheroma if HDL removal of fats from the
macrophages does not keep up. The immune system’s
specialized white blood cells (macrophages and
T-lymphocytes) absorb the oxidized LDL, forming

specialized foam cells. If these foam cells are not able
to process the oxidized LDL and recruit HDL particles
to remove the fats, they grow and eventually rupture,
leaving behind cellular membrane remnants, oxidized
materials, and fats (including cholesterol) in the
artery wall, forming plaques which eventually rupture
leading to thrombus and myocardial infarction.

HDL is thus termed as good cholesterol because
they can transport cholesterol and TGs out of artery
walls, reduce macrophage accumulation, and thus
help prevent, even regress atherosclerosis over weeks,
years, decades, thereby helping prevent cardiovascular
disease, stroke(s), and other vascular disease
complications.

In our study, the cancer patients showed a decrease in
cholesterol, TGs, HDL, and VLDL with an increase
in LDL compared to control group. This was in
accordance with the study conducted by Acharya
et al." Garg et al.,'" Li et al.” Lohe et al.,'”
Kumar et al., Ghosh et al.,”” and Patel et al.?V
Lower lipid profile levels have been associated in
a variety of cancers ranging from head and neck to
pancreatic cancers.””’ The main hallmark of cancer
is uncontrolled and unwanted proliferation of cells
leading to tumor formation.?!! The cell membrane is
made up of lipoproteins. Thus, the body lipids are
used for the biogenesis of the cell membranes of
the newly forming neoplastic cells and this causes a
decrease in the cholesterols, TGs, and lipoproteins in
the cancer patients. Various hypotheses have been put
forward to explain the lowered cholesterol levels in
cancer. First, lower cholesterol values, even before
the manifestation or detection of cancer, may be a
result of the cancer process; second, lower cholesterol
values may precede the development of cancer,
but the association with cancer is secondary which
indicates that cholesterol serves as a marker for some
other causal variable or set of variables; third, lower
cholesterol values may precede the development
of cancer and may be causally associated with the
occurrence of some forms of cancer. Williams et al.
mentioned that one of the postulated mechanisms for
the lower level of serum cholesterol in cancer patients
is that there is an increased membrane permeability to
carcinogens induced by trans-fatty acids.”! According
to Patel et al. 66% higher mortality rate has been
observed in cancer patients with lower plasma
cholesterol levels when compared to the higher
plasma cholesterol levels.?!] However, few studies
have reported that hypolipidemia may result because
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of the direct lipid lowering effect of tumor cells or
some secondary malfunction of the lipid metabolism
or secondary to antioxidant vitamins. It is widely
demonstrated that oral cancer interferes significantly
on food intake as well as on lipid ingestion and
absorption. Therefore, it can be expected that patients
with oral cancer have low serum levels of lipids, but
the other factors, such as genes and hormones, also
interact to regulate the plasma cholesterol levels in
human. A recent addition is that lipid peroxidation
may play an important role in cancer development
as lipid peroxidation product, malondialdehyde, may
cross-link DNA through adenosine and cytosine.*¥
This cross-linking may result in carcinogenesis and
mutagenicity.

An important finding in our study is the increased
levels of LDL in the serum of our 25 oral cancer
patients (whereas HDL, VLDL, TG, TC decreased).
LDL, as we know, is increased in the smokers. An
increase was also seen in the oral cancer patients,
but it was not a very significant increase as seen in
smokers. Since LDL is more susceptible to oxidation,
its higher peroxidation occurs during oxidative stress
which results in generation of free radicals leading
to lipid peroxidation and mutagenicity. In our study,
25 oral cancer patients had the habit of smoking for
15 years or more. An increased LDL activity in tumor
cells may produce hypocholesterolemia. Therefore,
LDL can be used as a mediator between smoking and
occurrence of cancer. In our study, all the patients
had the habit of smoking for more than 15 years
and above, with this we may correlate that the habit
of smoking for more than 15 years or more may
affect the serum lipid profile by a gradual decrease
and the mucosa turns from normal to premalignant
or malignant conditions and the lipid profile may
decrease further. However, our study included only
smokers with the habit of smoking >15 years, it does
not show the effects of smoking on lipid profile when
the habit was <15 years. Therefore, in future, research
should be done if smoking for <15 years could have
any substantial effect on lipid profile and oral cancer.

CONCLUSION

The results of our present study show that there is an
increase in lipid profile in smokers, whereas an inverse
relation can be observed in oral cancer patients.
Thus, a decreasing serum lipid status in the chronic
smokers, especially the LDL can be used as an early

indicator for changes in the neoplastic cells. However,
a detailed study of cholesterol-carrying lipoprotein
transport and the efficiency of the receptor system
may help in understanding the underlying mechanisms
of regulation of plasma cholesterol concentration in
cancer. This is a short study and further extension of
the study to observe the lipid profile in precancerous
conditions and smokers with the habit of smoking
for more than 15 years and above is required for a
definitive conclusion.

Financial support and sponsorship

Nil.

Conflicts of interest

The authors of this manuscript declare that they have
no conflicts of interest, real or perceived, financial or
non-financial in this article.

REFERENCES

1. Winn DM. Tobacco use and oral disease. J] Dent Educ
2001;65:306-12.

2. Vainio H. Is passive smoking increasing cancer risk? Scand J
Work Environ Health 1987;13:193-6.

3. WHO/WPRO- Tobacco Fact Sheet. World Health Organization
Regional Office for the Western Pacific 2007-05-29. Availabe
from: http://www.wpro.who.int/media-centre/fact- sheets/fs
20070529.

4. World Health Organization. The Global Burden of Disease-2004
Update. Availabe from: http://www.who.int/healthinfo/global
burden_disease/GBD_report 2004update full.pdf.

5. Jha P. Avoidable deaths from smoking: A global perspective.
Public Health Rev 2012; 33:569-600.

6. Gamit KS, Nanavati MG, Gohel PM, Gonsai RN. Effects of
smoking on lipids profile. Int J Curr Res Rev 2013; 5:36-42.

7. Sirisali K, Kanluan T, Poungvarin N, Prabhant C. Serum lipid,
lipoprotein-cholesterol and apolipoproteins A-I and B of smoking
and non-smoking males. J Med Assoc Thai 1992;75:709-13.

8. Tobacco Related Cancer Fact Sheets. American Cancer Society,
Cancer-Org 1.800.227.2345. Available from: http://www.
cancer.org/acs/groups/content/@editorial/documents/document/
acspc-046101.pdf.

9. LiG, DaM, Zhang W, Wu H. Ye J, Chen J. Alteration of serum
lipid profile and its prognostic value in head and neck squamous
cell carcinoma. J Oral Pathol Med 2016;45:167-72.

10. Garg D, Sunil MK, Singh PP, Singla N, Rani SR, Kaur B.
Serum lipid profile in oral precancer and cancer: A diagnostic
or prognostic marker? J Int Oral Health 2014;6:33-9.

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;4:374-8.

12. Lohe VK, Degwekar SS, Bhowate RR, Kadu RP, Dangore SB.
Evaluation of correlation of serum lipid profile in patients with
oral cancer and precancer and its association with tobacco abuse.
J Oral Pathol Med 2010;39:141-8.

498 Dental Research Journal / November - December 2016 / Vol 13 / Issue 6-




13.

14.

15.

16.

17.

18.

19.

-Dental Research Journal / November - December 2016 / Vol 13 / Issue 6

Reddy, et al.: Lipid profile in cancer patients

Sinha AK, Misra GC, Patel DK. Effect of cigarette smoking
on lipid profile in the young. J Assoc Physicians India
1995;43:185-8.

Khurana M, Sharma D, Khandelwal PD. Lipid profile in smokers
and tobacco chewers — A comparative study. J Assoc Physicians
India 2000;48:895-7.

Lepira FB, M’Buyamba-Kabangu JR, Kayembe KP, Nseka MN.
Correlates of serum lipids and lipoproteins in Congolese
patients with arterial hypertension. Cardiovasc J S Afr
2005;16:249-55.

Guedes DP, Guedes JE, Barbosa DS, de Oliveira JA. Tobacco use
and plasma lipid-lipoprotein profile in adolescents. Rev Assoc
Med Bras 2007;53:59-63.

Sliwinska-Mosson M, Mihulka E, Milnerowicz H. Assessment of
lipid profile in non-smoking and smoking young health persons.
Przegl Lek 2014;71:585-7.

Dashti M, Kulik W, Hoek F, Veerman EC, Peppelenbosch MP,
Rezaee F. A phospholipidomic analysis of all defined human
plasma lipoproteins. Sci Rep 2011;1:139.

Acharya S, Rai P, Hallikeri K, Anehosur V, Kale J. Serum
lipid profile in oral squamous cell carcinoma: Alterations and

20.

21.

22.

23.

24.

association with some clinicopathological parameters and
tobacco use. Int J Oral Maxillofac Surg 2016;45:713-20.
Ghosh G, Jayaram KM, Patil RV, Malik S. Alterations in serum
lipid profile patterns in oral squamous cell carcinoma patients.
J Contemp Dent Pract 2011;12:451-6.

Patel PS, Shah MH, Jha FP, Raval GN, Rawal RM, Patel MM,
et al. Alterations in plasma lipid profile patterns in head and
neck cancer and oral precancerous conditions. Indian J Cancer
2004;41:25-31.

Schatzkin A, Hoover RN, Taylor PR, Ziegler RG, Carter CL,
Albanes D et al. Site specific analysis of total serum cholesterol
and incident cancers in the National Health and Nutrition
Examination Survey I epidemiological follow up study. Cancer
Res 1988; 48:452-8.

Williams RR, Sorlie PD, Feinleib M, McNamara PM, Kannel WB,
Dawber TR. Cancer incidence by levels of cholesterol. JAMA
1981;245:247-52.

Kumar P, Augustine J, Urs AB, Arora S, Gupta S, Mohanty VR.
Serum lipid profile in oral cancer and leukoplakia: Correlation
with tobacco abuse and histological grading. J Cancer Res Ther
2012;8:384-8.




