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Potential Applicability of Plasma Lipid Profile as a
Biomarker of Disease Activity in Oral Potentially
Malignant Disorders and Oral Cancer.
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ABSTRACT

Introduction: Lipids play a key role in the maintenance of cell integrity and are required for various biological functions like cell
growth and division of normal as well as malignant tissues. The changes in lipid profile is known to be associated with various
cancers. Also, various tobacco associated products are responsible for high rate of oxidation/ peroxidation of polyunsaturated
fatty acids releasing peroxide radicals causing hypolipidemia.

Aim: The aim of this study was to estimate and compare the lipid profile of patients with oral potentially malignant disorders
(OPMD) and oral squamous cell carcinoma (OSCC) with healthy group.

Material and Methods: The study includes 90 subjects with 30 healthy controls, 30 OPMD’s and 30 OSCC patients and their
fasting blood samples were collected. By using a semi auto analyser the following were analysed: i) Total Cholesterol (TC)
ii) Low density lipoproteins (LDL) iii) High density lipoproteins (HDL) iv) Very low-density lipoproteins (VLDL) v) Triglycerides
(TG) vi) CHO/HDL ratio. The obtained results were statistically analysed using independent t-test and ANOVA test.

Results: A statistically significant decrease in plasma TC, LDL and CHO/HDL ratio was observed among OPMD and OSCC

groups than controls whereas significant decrease in serum VLDL and TG (p value <0.01) in poorly differentiated OSCC was
seen.

Conclusion: The study shows a relation between lipid variations and OPMD and OSCC which might be due to their utilization
for new membrane biogenesis. Thus, lower lipid status might be a useful biomarker for early changes happening in neoplastic
cells.
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INTRODUCTION

Lipids form an important membrane component of cell
and are essential for various biological functions including
cell growth and division of normal and malignant tissues.
The newly proliferating tumor cells would require many ba-
sic components well above the normal limits, for the main-
tenance of structural and functional integrity of biological
membranes. The increased requirement of lipids to accom-
plish the need of these proliferating cells is expected to re-
duce the existing lipid stores (Hypocholesteremia).!

Tobacco use is a global public health issue. Its products
contain a diverse range of chemicals, including nicotine and
carcinogens.” These are known to induce generation of free
radicals and reactive oxygen species, which are accountable
for high rate of oxidation/ peroxidation of polyunsaturated
fatty acids (PUFA). This peroxidation further causes the re-
lease of peroxide radicals causing increased utilization of
lipids which is accomplished either from circulation or by
synthesis through metabolism or degradation of major li-
poproteins like Very low-density lipoproteins (VLDL), Low
density lipoproteins (LDL), High density lipoproteins (HDL)
causing hypolipidemia.’**
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The most common form of cancer around the world is
Oral cancer with Oral Squamous Cell Carcinoma account-
ing upto 90 to 95% (OSCC).* OSCC was also known to be
preceded by various oral potentially malignant disorders
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(OPMD’S) with 2-12% of them transforming into malignancy.”
By early diagnosis and treatment, the survival rate of OSCC
can be enhanced. The early detection of OPMD’s prevent their
progression to an invasive carcinoma which increases the qual-
ity of life in these patients. Recently, prominence has been laid
on detecting biomarkers from body fluids for anticipating the
disease progression and its prognosis. One such biomarker can
be “Lipid profile”’.® Lower levels of blood lipids have been as-
sociated with various cancers and some investigators have also
found relation of low levels of cholesterol with increased risk of
cancer occurrence and mortality.* However, only a few studies
have been done on plasma lipid

ProriLE IN OSCC ano OPMD’s

Based on the above facts, the present study aims at evaluat-
ing and comparing Total Cholesterol (TC), HDL, LDL, VLDL,
Triglycerides (TG), Cholesterol (CHO)/HDL levels in OSCC,
OPMD’s and their subgroups with comparison to their respec-
tive controls.

MATERIALS AND METHODS

Plasma lipid profile in OPMDs and oral cancer patients was
done after obtaining an Institutional ethical committee clearance
with registration number: Drs. S and NRSIDS/IEC/19/2015. The
present study included a total of ninety(IN=90) subjects which
are categorised into three main groups and the first two groups
were further divided into subgroups.

OPMD'’S group (N=30) includes individuals with oral po-
tentially malignant disorders among which 10 each with Oral
leukoplakia, Oral submucous fibrosis and Oral lichen planus
respectively. The age group range from 21-70 years.

Under OSCC group (N=30) included are individuals with
oral squamous cell carcinoma with different grades and clinical
stages (TNM staging) and age ranging from 21-80 years. Out of

Table 1: Descriptive analysis of OPMD’S group

OPMD group Frequency | Percent
Age
21-30 9 30
31-40 3 10
41-50 7 23.3
51-60 4 13.3
61-70 7 23.3
Sex
Female 9 30
Male 21 70
Type of habit
Smoking 4 13.3
lS)gr(l:(glging/smokeless to- | 4 133
Smokeless tobacco 10 33.3
No habit 12 40
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30, 19 cases were with Well differentiated OSCC (WDOSCC),07
were Moderately differentiated OSCC (MDOSCC) and 04 were
poorly differentiated OSCC (PDOSCC). Also, among the same
30 patients with OSCC, 4 were categorised under TNM stage 1,
7 into TNM stage 2 and 6 into in TNM stage 3 and 4 each. Con-
trol group (N=30) includes individuals with no oral lesions and
no systemic ailments that can alter the lipid profile.

Inclusion criteria: Individuals who were clinically and his-
topathologically diagnosed with Oral potentially malignant
disorders, histopathologically diagnosed oral squamous cell
carcinoma patients and healthy people without any oral lesions
were included.

Exclusion criteria: Individuals suffering from any diseases
that may change lipid profile like diabetes mellitus, nephritic
syndrome, uremia, hypothyroidism, acromegaly, hyperthy-
roidism, and individuals on lipid lowering drugs were exclud-
ed.

Sample collection: Under aseptic conditions, 5ml of fasting
blood (12 hr) was collected and TC, HDL, LDL, VLDL, TG and
CHO/HDL ratio were analysed by using reagents such as cho-
lesterol reagent, HDL reagent and triglycerides reagent using
a semi autoanalyzer. VLDL was measured using the formula
- TRIGLYCERIDES / 5, the formula LDL = TC - VLDL — HDL
was used to estimate LDL and by dividing the total cholesterol
value by HDL value, CHO/HDL was analysed. The obtained
values were statistically analysed by Independent t-test and
One way ANOVA test using SPSS software (version 2.0).

Table 2: Descriptive analysis of OSCC group

OSCC group Frequency | Percent
Age

21-30 1 3.3
31-40 7 23.3
41-50 7 23.3
51-60 5 16.7
61-70 9 30
71-80 1 3.3
Sex

Female 6 20
Male 24 80
Habit

Smokeless tobacco 11 43.3
Smoking 8 26.7
No habit 9 30
Site of OSCC

Tongue 15 50
Buccal Mucosa 9 30
Lip 3 10.0
Floor of Mouth 1 3.3
Lower alveolus and Floor 1 33
of Mouth )
Retromolar trigone 1 3.3
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ResuLts

Descriptive analysis of OPMD’s and OSCC groups are giv-
en in Table 1 and Table 2.

Comparison of plasma lipid profiles in OPMD, OSCC and
Control groups was done using One way ANOVA test, which
revealed that plasma TC, HDL, LDL, CHO/HDL ratio levels
were decreased in OPMD, OSCC groups than controls with
TC, LDL and CHO/HDL ratio levels being highly significant
statistically (p value <0.01, <0.01, <0.05 respectively). The plas-
ma VLDL and TG levels were increased in OSCC and OPMD
groups than controls (Graph 1).

Plasma lipid profile between subgroups of OPMD’s and
control group was compared and the OSMF group showed de-
creased plasma TC, HDL, LDL and CHO/HDL ratio compared
to controls with TC, LDL values being statistically highly sig-
nificant (p value <0.01). However, the plasma VLDL, TG values
elevated in OSMF group than controls.

The leukoplakia group revealed decreased plasma TC, LDL,
and CHO/HDL ratio and increased HDL, VLDL and TG values
compared to controls but they were not statistically significant.

A decrease in plasma TC, LDL and CHO/HDL ratio was ob-
served in lichen planus group with TC and LDL being statisti-
cally significant (p value < 0.01, <0.05 respectively). Increased
plasma TG levels were seen in lichen planus group and plasma
VLDL, HDL values showed variable results among two groups
(Table 3).

The Comparison of Plasma Lipid Profiles among grades
and stages of OSCC showed a gradual decrease of plasma
VLDL and TG values in poorly differentiated OSCC compared
to well and moderately differentiated OSCC and were highly
significant statistically (p value <0.01). However variable re-
sults were seen with regard to the TC, HDL, LDL and CHO/

HDL ratio among the grades. (Table 4 and Graph 2). A statisti-
cally non-significant decrease of plasma TC values from stage I
to stage IV was seen (Table 5 and Graph 3).

Discussion

Lipids are a diverse class of biomolecules that play a key
role in cell structure, energy storage and signalling. Dietary
lipids are mostly in the form of TG, cholesterol, and phospho-
lipids.’ The possible role of dietary and endogenous lipids in
the etiology and prognosis of cancer and precancer has been re-
cently stated by various authors. Cholesterol, which is known
for the etiology of coronary heart disease, has now become the
focus of attention on its role in the etiology of cancer and pre-
cancer.!

Oral cancer is the most frequent cause of morbidity and
mortality, which is generally preceded by oral potentially ma-
lignant disorders. About 4-6% of leukoplakia, 4-13% of OSMF,
0.1-2.2% of OLP undergo malignant transformation. A better
treatment outcome and prognosis in patients with potentially
malignant and malignant disorders can be obtained if they are
detected early.” Thus a newer diagnostic and predictive ap-
proach which is safe, economical, and amenable to repeated
sampling is crucial.!’

In the current study, majority of individuals in OPMD
group are among 21-30 years. This finding is in accordance
with Antony George et al'! and they stated that 1-5 % of OPMD
affect the younger age group because of their early exposure to
various tobacco products (Table -1). In OSCC group, elder ones
are the commonly involved (61-70). Similar observations were
showed by Giacomo D Corso et al'> and Alejandra Fernandez"
who stated that median age for diagnosis of oral cancer was
around 64.5 years. (Table — 2)

In both OSCC and OPMD groups, males exceed females.

Table 3: Comparison of Plasma Lipid Profiles between subgroups of OPMD and Control group

TC HDL LDL VLDL TG
Plasma

CHO/HDL

TC? HDL? LDL? VLDL? TG CHO/HDL?
OSMF 163.90+21.49* 44.60+6.47 85.60+22.33% 33.70+8.98 169.70+45.07 3.69+0.65
LEUKOPLA- | 189.60+36.45 50.80+6.53 106.40+26.86 32.40+12.59 163.40+62.99 3.75+0.84
KIA
OLP 179.50+24.53* 50.40+10.44 96.20+19.04* 32.90+15.62 164.30+78.41 3.63+0.82
CONTROLS 212.03+34.92 51.10£15.31 128.73+ 44 32.20+8.49 161.60+41.82 4.54+1.55
*— Mean +SD, * - statistically significant (<0.05)
Groups
#OPMD "OSCC # Control Grades
250.0 3 ®MDOSCC ~ WPDOSCC  WWDOSCC
5 =N 250 gt ~ 5y "
2000 | &= - s 2
w0 | DT E = =

Average
n
=l
47.86
48.25
49.58
111
127.5
100.84
36.29
19
- 35.89
95.75
4.17
4.04

TC HDL LDL

VLDL TG
Plasma

CHO/HDL

Graph 1: Bar diagram showing comparison of plasma lipid Graph 2: Bar diagram showing correlation of plasma lipid pro-

profile between OPMD, OSCC and control groups

file within the grades of OSCC
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Table 4: Comparison of plasma lipid profile within the grades
of OSCC

Plasma Grade Mean SD P-value

WDOSCC 175.79 46.12

TC MDOSCC 195.14 39.68 0.52
PDOSCC 194.75 33.38
WDOSCC 49.58 13.05

HDL MDOSCC 47.86 12.14 0.94
PDOSCC 48.25 4.35
WDOSCC 100.84 36.75

LDL MDOSCC 111 30.66 0.37
PDOSCC 127.5 31.78
WDOSCC 35.89 6.65

VLDL MDOSCC 36.29 13.46 <0.01
PDOSCC 19 3.16
WDOSCC 180.63 34.17

TG MDOSCC 181.86 67.48 <0.01
PDOSCC 95.75 16.46
WDOSCC 4.04 1.48

CHO/HDL | MDOSCC 4.17 1 0.97
PDOSCC 4 0.55

Plasma
m Stage I m Stage I1 M Stage T1T - W Stage IV
2500 pregm——— s
%n 150.0 SaE% ’
E oo e SE=8 .
50.0 mmgg ;?23 e
TC HDL LDL VLDL TG CHO/HDL
Parameters

Graph 3: Bar diagram showing correlation of plasma lipid
profile within the different stages of OSCC

Similar trend was reported by Antony George et al'!, Giacomo
D corso et al'?, Alejandra Fernandez' who said that cancer was
more common among men due to increased usage of tobacco
in them. There is a greater restriction on women'’s behaviour
due to widespread social pressure against women'’s smoking in
many countries (Table 1 and 2).**

In our study, subjects with habit of tobacco in any form out-
numbered adding to the statement that tobacco was the main
etiological agent for the cause of OSCC and OPMD’s.** The
other etiological agents might include infectious diseases like
HPV, UV light, hereditary and genetic factors (Table 1 and 2).

Among the various sites involved by OSCC, our study re-
vealed that tongue was the highest involved site followed by
buccal mucosa, lip, floor of mouth and other regions. This was
similar to SR Moore et al”® according to whom tongue remains
the most common intraoral site for oral cancer and this site pre-
dilection is due to the pooling of carcinogens in saliva in the
food channels and reservoirs or ‘gutter zones’. (Table -2)

There was a statistically significant decrease in TC, LDL
and CHO/HDL ratio in OPMD’s and OSCC group compared
to controls. (Graph 1). As various carcinogens cause generation
of free radicals and ROS, which were accountable for peroxida-
tion of PUFA causes oxidative damage to DNA and alters cell
membrane components. This leads to increased cell prolifera-
tion/ carcinogenesis. Increased requirement of lipids for new
membrane synthesis by proliferating cells or increased LDL
receptor activity in these cells or diminished food intake in ef-
fected individuals might cause hypocholesteraemia. Similar
observations were stated by Garg et al®

It was also widely reported that oral cancer interferes with
food intake as well as on lipid ingestion and absorption. There-
fore, it can be expected that subjects with oral cancer have low
levels of lipids.' The dietary fat and cholesterol, vegetarianism
can also be considered for alterations in lipid profile.

The study revealed a statistically significant decrease of TC,
LDL in OSMF group than controls. (Table - 3). In OSMF, areca
nut is the main etiological agent containing arecoline which un-
dergoes nitrosation giving rise to N- nitrosamine. This might
have cytotoxic effect on the cells initiating the production of
free radicals and ROS. Thus, affecting essential constituents
of the cell membrane involving in tumorigenesis resulting in
greater utilization of lipids. Our findings are in total agreement
with Altaf H Chalkoo et al’” and various other authors.

The plasma TC, LDL and CHO/HDL ratio showed a slight
decrease in leukoplakia group compared to controls and these
findings coincide with BS Ganavi et al*® (Table- 3). The major
etiological factor for leukoplakia is tobacco and the various car-

Table 5: Comparison of plasma lipid profile within the different stages of OSCC

TC HDL LDL VLDL TG CHO/HDL
Stage I 194.25+29.00 51.00+ 14.49 102.00+ 44.52 41.25+6.70 208.75+ 33.69 4.13+1.66
Stage II 168.71+ 71.61 56.71+ 14.07 101.86+ 32.36 38.71+13.74 193.43+69.27 3.70+1.50
Stage III 185.67+ 33.53 46.57+12.47 107.67+ 37.30 31.50+5.05 159.00+25.64 4.18+1.36
Stage IV 180.67+33.28 47.00+10.53 100.83+ 37.35 32.83+6.55 165.17+33.79 4.00£1.34
P VALUE 0.85 0.47 0.99 0.29 0.3 0.94
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cinogens in it might stimulate the production of free radicals as
well as reactive oxygen species causing increased rate of oxida-
tion/ peroxidation of PUFA. This peroxidation causes release
of peroxide radicals which leads to increased consumption of
lipids.

We observed that TC, LDL and CHO/HDL ratio were de-
creased in OLP group compared with controls with TC, LDL
being statistically significant (Table - 3). OLP is a T cell-medi-
ated inflammatory disorder. Inflammation causes lipid me-
tabolism disturbances, such as increase in TGs and decrease in
Cholesterol and (LDL-C) which was in accordance with studies
done by Lopez Jornet et al*

The Comparison of histological grades of OSCC group dem-
onstrated a statistically significant decrease in TG and VLDL
with poorly differentiated OSCC showing least values (Table -4
and Graph 2). Similar findings were reported by S Acharya et
al’, Chawda et al®. The decrease in TG and VLDL might be due
to differential utilization of lipids by different grades of lesion.

When clinical stages of OSCC were considered, no signifi-
cant change in plasma TC, HDL, LDL, VLDL, TG and CHO/
HDL ratio was found (Table 5 and Graph 3) which was in accor-
dance with SAcharya et al’. The limitations of the study were
in regard to sample size and the correlation of variation in lipid
profile with treatment aspect.

ConcLusioN

An association between lipid profile and OPMD and OSCC
was seen and as the grade increases in OSCC a decrease in lipid
levels was observed. This can be attributed to the depletion of
lipid levels for new membrane synthesis by the growing neo-
plastic cells. Thus, lipid profile help in assessing the disease
course and prognosis in patients with a better outcome.
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