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PREFACE

It is a matter of immense pleasure and gratification that I am presenting my

work study of alteration of serum lipid profile in oral sub mucous fibrosis patients.

I, as oral physician, over the years have been encountering oral sub mucous
fibrosis patients and their likely risk of future malignancies. Early detection of the
potentially malignant disorders and also preventing them from malignant
transformation seems to be the best possible treatment outcome and overall

prognosis.

21" century has seen tobacco, gutkha abuse at its peak and we know in oral
cancer development, tobacco plays an etiological role. Tobacco usage leads to the

uptake of many hazardous compounds and their metabolites.

In recent years, emphasis has been placed on detecting molecular markers
from body fluids such as saliva, urine and other for detecting & predicting oral
cancer progression. Biochemical studies in evaluation of cancer have shown that
various substances alter quantitatively in the serum during tumour development and

are referred to as tumour marker.

Altered lipid profile patterns have been associated with oral pre-malignancies
and malignancies because lipids play a vital role in the maintenance of cell integrity.
Tobacco carcinogens induce generation of free radicals and reactive oxygen species,
which cause lipid peroxidation. Because of the lipid peroxidation, there is a greater

utilization of lipids for new membrane biogenesis.



Present study was aimed To assess the variation of serum lipid profile values,
between the oral tobacco habit group and oral submucous fibrosis study was
conducted in Department of Oral Medicine and Radiology of Babu Banarasi Das

College of Dental Sciences, Lucknow

100 subjects out of with clinically diagnosed Oral Submucous Fibrosis were
enrolled and 100 controls with no apparent lesions of the oral mucosa having tobacco
habit. Serum lipid, including (i) Total cholesterol, (ii) LDL cholesterol (LDLC), (iii)
HDL cholesterol (HDLC), (iv) VLDL cholesterol (VLDLC) and (v) Triglycerides, (vi)
TC/HDLC ratio, (vii) LDL/HDLC ratio were analyzed using spectrophotometry kits.
The result revealed that decrease in plasma total cholesterol, triglycerides, HDL,
LDL and VLDL in the subjects with the Oral potentially malignant disorders as
compared to the controls was statistically significant ip between serum lipid profile
and OSMF This study supports the evidence of an inverse relationship between
serum lipid profile and OSMF lipid status may be used as a useful indicator for early
changes occurring in neoplastic cells and serve as one of the early diagnostic aids in

oral potentially malignant disorders.

I have tried to summarize and concise the text without missing important
features of oral sub mucous fibrosis. Various terminologies suggested for the disease
have been compiled in chapter two. Pathogenesis has been described in detail in

same chapter.

A unique feature of this book is that all classifications suggested for this

disease has been collected and described in one chapter.

vi



All the factors related to lipid profile and carcinogenesis are discussed in

chapter five in detail in easy language.

In the present study, I have summarized the role of lipids and thrown light on
possible association between the serum lipid profile and OSMF. Lipid profile can be
added on to the other test as an additional indicator and can serve as another

evaluating parameter to observe early changes.

Although every attempt has been made to avoid any error or controversy

shortcomings are inevitable.

-Neeta Misra
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CHAPTER-1

INTRODUCTION

In recent years, head and neck cancer has become one of the leading cause of
morbidity and mortality.1 Oral carcinoma is one of the most prevalent cancers and is
one of the 10 most common causes of death. Oral cancer is most commonly preceded
by clinically definable potentially malignant disorders. A variety of potentially malignant
disorders mainly includes Oral submucous fibrosis, leukoplakia, erythroplakia, oral
lichen planus.2 They are the indicators of risk of likely future malignancies. Early
detection of the potentially malignant disorders and preventing them from malignant
transformation seems to be the best tool that can improve the treatment outcome and

prognosis.’

In recent years, emphasis has been placed on detecting molecular markers from
body fluids such as saliva, urine and others, for detecting, predicting the prognosis,
and monitoring the oral cancer plroglression.4 The idea of screening the patients by
blood based tests is appealing in various aspects including its ease, economic

advantage and amendable to repeated sampling.

Biochemical studies in evaluation of cancer have shown that various
substances alter quantitatively in the serum during tumor development and are

referred to as tumor markers. So if the biochemical changes occur even before frank
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cancer has occurred, we can predict even in oral potentially malignant disorders whether

a particular is at risk or not.

In oral cancer development tobacco plays an etiological role. The recent
decades have seen a massive global increase in tobacco use. Tobacco usage leads to
the uptake of many hazardous compounds and their metabolites extracted from
burnt tobacco. Usage of only tobacco/ tobacco related products is responsible for

causing various potentially malignant disorders.’

Potentially malignant disorders is a term used to refer to all clinical presentations
that carry a risk of cancer.” Malignant transformation rate of Oral Leukoplakia, a
premalignant lesion is 1% to 2 % over 5 years and oral submucous fibrosis (OSMF)

have malignant transformation rate 2.3% - 7.6% in 10-17 years.®

The change in lipid profile has long been associated with malignancies, as
neoplastic disease is related to new growth, there is greater utilization of lipids
for new membrane biogenesis. Lipids are major cell membrane components
essential for various biological functions including cell growth and division of
normal and malignant tissues, maintenance of the structural and functional integrity
of all biological membrane activity of membrane-bound enzymes and stabilization

of DNA helix.!

Cholesterol is an amphipathic lipid and is an essential component of all cell
membranes and of the outer layer of plasma lipoproteins. It is present in tissues and
in plasma lipoproteins either as free cholesterol or combined with a long-chain fatty
acid, as cholesterol ester. It is synthesized in many tissues from acetyl-CoA and is

ultimately eliminated from the body in the bile as cholesterol or bile salts.
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Lipoproteins transports free cholesterol in the circulation, where it readily

equilibrates cholesterol in other lipoproteins and in membranes.’

Cholesterol ester is a stored form of cholesterol found in most tissues. It is
transported as cargo in the hydrophobic core of lipoproteins. Receptor-CK is a cell
surface cholesterol sensor present in various human organs. It regulates various
genes invoved in cholesterol homeostasis, cell growth and cell death through a 47
kDa transcription factor, as well as through other transcription factors. Of the
lipoprotein fractions, LDL-C most clearly reflects the decrease in total cholesterol.
The role of HDL-C and triglycerides in explaining the overall pattern of total
cholesterol change is less clear.” Fundamentally the development of a malignancy
requires the uncontrolled and excessive proliferation of cells. These newly forming
cells would need many basic components well above the normal limits, used in

physiologic process.

One such component is lipid which form major cell membrane components
essential for various biological functions including cell growth and division of
normal and malignant tissues. The increased requirements of lipids to fulfill the need
of these new cells would be expected to diminish the lipid stores.” Regulation of
cholesterol is mediated by lipoproteins receptors. Plasma triglycerides and
cholesterol are packed into lipoproteins for transport. There are two main categories:
high density lipoprotein (HDL) being associated with carrying “cholesterol” out of
the blood system and low density lipoprotein (LDL) which transport 75% of plasma
cholesterol. Cell receptors metabolize circulating LDL and clear nearly 80% of it

from the body, while the rest of is associated with deposition of cholesterol on the
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walls of arteries.'” The excessive use of tobacco products has been associated with

various lesions in the oral cavity.

It is believed that tobacco carcinogens induce generation of free radicals
and reactive oxygen species responsible for the high rate of oxidation / peroxidation
of polyunsaturated fatty acids. This peroxidation further releases peroxide radicals.
This affects essential constituent of cell membrane and are thus involved in carcinogenesis.
Because of the lipid peroxidation, there is greater utilization of lipids including
TC, lipoproteins, and triglycerides for new membrane biogenesis.3 Cells fulfill
these requirements from circulation either by synthesis through the metabolism or

from degradation of major lipoprotein fraction such as VLDL, LDL, or HDL.

Changes in the circulatory cholesterol level have been associated with etiology
of breast cancer and colorectal cancer,” however only few studies are reported

on serum lipid profile alteration in potentially malignant disorders.

Therefore, a need was felt to conduct a study to evaluate the variation in
serum lipid profile in subjects with oral tobacco habits and in oral potentially
malignant disorders which may be helpful in understanding pathogenenesis, early
identification and their conversion into malignancy and thus improving the prognosis
and to evaluate whether alterations in serum lipid profile levels have a diagnostic or

prognostic role in early diagnosis of oral potentially malignant disorders.
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REVIEW OF LITERATURE

2.1 Definition

The NIH’s National Cancer Institute (NCI) (http://www.cancer.gov
/dictionary/?CdrID=45618), describes biomarkers in its dictionary of cancer termed
it as “A biological molecule found in blood, other body fluids, or tissues that is a sign
of a normal or abnormal process, or of a condition or disease. A biomarker may be
used to see how well the body responds to a treatment for a disease or condition.

Biomarkers are also called molecular marker and signature molecules.”

2.2 Biomarkers of OSCC

Lipids are major cell membrane components essential for various biological
functions including cell growth and division of normal and malignant tissues. Altered
circulatory cholesterol levels have been implicated in the etiology of various cancers
like breast cancer and colorectal cancer.' It has been proposed that lower levels of
blood cholesterol are associated with an increased risk of cancer occurrence.’
However, the reports on altered lipid levels in oral malignancies and potentially

malignant disorders (PMDs) are few and conflicting.>
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In oral malignancies, the blood cholesterol undergoes significant and early
changes. Because of rapidly proliferating tumor cells, there is reduction in blood
cholesterol levels due to increased demand. There are many theories put forth
explaining the association of altered lipid profile and potentially malignant or

malignant disorders."”
2.2.1 Diagnostic utility of Biomarkers

The term precancer, precancerous lesion, premalignant, intraepithelial
neoplasia and potentially malignant have been used in the international literature to
broadly describe clinical presentations that may have potential to become cancer.

They all convey the concept of two step or multistep process of cancer development.’

Biochemical studies in evaluation of cancer have shown that various
substances alter quantitatively in the serum during tumor development and are
referred to as tumor markers. So, if the biochemical changes occur even before frank
cancer has occurred, we can predict even in oral precancerous lesions and conditions

whether a particular individual is at risk or not.*

Fundamentally the development of malignancy requires the uncontrolled and
excessive proliferation of cells. These newly forming cells would need many basic
components well above the normal limits, used in physiological process. One such
component is lipid which is one of the major cell membrane components essential for
various biological functions including cell division and growth of normal and
malignant tissues. The increased requirements of lipids to fulfill the need of these

new cells would be expected to diminish the lipid stores.”
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Cells fulfill these requirements from circulation either by synthesis through
the metabolism or from degradation of major lipoprotein fraction such as VLDL,

LDL or HDL.?

In recent years, emphasis has been placed on detecting molecular markers
from body fluid such as saliva, urine and others for detecting cancer, predicting
prognosis and monitoring disease progression. The idea of screening and following
patients with malignancy by blood tests is appealing from several points of view
including its ease, economic advantage, non invasiveness and possibility of repeated

sampling.10
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2.3 ORAL SUBMUCOUS FIBROSIS
2.3.1 Introduction

A condition resembling OSMF was described as early as “600 BC’’ by Sushruta
and it was named as “VIDARI” having features of progressive narrowing of the

mouth, depigmentation of oral mucosa and pain on taking food.""

OSMF was first described by Schwartz in 1952 while examining five Indian
women from Kenya, to which he ascribed the descriptive term "atrophia idiopathica
(tropica) mucosae oris". Later in 1953, Joshi from Bombay (Mumbai) coined the

term “submucous fibrosis of palate and pillars”."?

Different authors have used different terms for OSMF like; idiopathic
scleroderma of the mouth (Su et al. in 1954), idiopathic palatal fibrosis (Rao et al. in
1962), sclerosing stomatitis (Behl et al. in 1962), and Juxta epithelial fibrosis

(Pindborgh et al. in 1966)."

In 1966, Pindborgh defined OSMF as “an insidious, chronic disease affecting
any part of the oral cavity and sometimes the pharynx. Although occasionally
preceded by and/or associated with vesicle formation, it is always associated with a
juxta-epithelial inflammatory reaction followed by a fibro elastic change of the
lamina propria, with epithelial atrophy leading to stiffness of the oral mucosa and

causing trismus and inability to eat.”'?

Since then several authors coined various terminologies for this condition.

These terminologies are summarized by Abrol BM" (1977) which are as follows:

e Lal (1953) — diffuse oral submucous fibrosis
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e Su (1954) — idiopathic scleroderma of mouth

e Desa (1957) — submucous fibrosis of palate and cheek

® George (1958) — submucous fibrosis of palate and mucous membrane.
e Rao (1962) — idiopathic palatal fibrosis

e Behl (1962) — sclerosing stomatitis

e Pindborg and Sirsat (1964) — oral submucous fibrosis.

e Goleria (1970) — subepithelial fibrosis

e Abrol et al. (1972) — idiopathic oral fibrosis.

Of all the terminologies in the literature the term “Oral Submucous Fibrosis”
is currently widely used and it implies the nature of the condition in a simplified

form.
2.3.2 Epidemiology

Numerous published reports on OSMF suggest that the disease predominantly
affects people of South East Asian origin. It affects between 0.2% and 1.2% of urban
population in India. The cases have also been reported among Indians living in
Kenya, Malaysia, Uganda, South Africa, Fiji Islands, and UK. Sporadic cases have
been reported in other ethnic groups from countries such Taiwan, Nepal, Thailand,

South Vietnam and Srilanka. "

An epidemiological assessment of OSMF among Indian villagers, based on
baseline data, recorded a prevalence of 0.2% (n=10071) in Gujarat, 0.4% (n=1027) in

Kerala, 0.04% (n=10169) in Andhra Pradesh, and 0.07% (n=20388) in Bihar.” The
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prevalence among 101,761 villagers in the state of Maharashtra (central India) was
0.03%. In a 10-year follow up study of oral precancer, Gupta et al. in 1980 observed
that the incidence of OSMF in Ernakulum, Kerala was 8 for men and 19 for women

per 100,000.'°

There is a wide variation in the prevalence figure between different studies,
and may probably be due to differences in the clinical criteria for diagnosis,
differences in abusive habits, differences in frequency of habit, differences in
geographic distribution and differences in races and other causes. While some
investigators adhere to the initial signs and symptoms, other looked for fibrous bands

. . . . 17
as the diagnostic criterion.

Worldwide estimate in 1996 indicate that 2.5 million people are affected by
the disease. In 2002, the statistics for OSMF from Indian subcontinent alone was

about 5 million people.18
Age

Most of the patients with OSMF are in the 20 to 40 year age group. This
condition exhibits some regional variations in the age distribution: for instance in
Pune, the mean age (37 years) of 24 patients was lower compared to mean age (52
years) of 64 patients in Ernakulam."® In a study in Delhi the authors have observed
that men were more affected in the younger age group compared to women, in the
ratio of 2.2:1, whereas females were more susceptible in the older age group.”® In
Bhavnagar, Gujarat, the mean age was 21.9 year (age range 15-24 yr).?' In Aligarh
on 82 cases of OSMF, the mean age was 41.07 years (age range 15-74 years).22 Ina

cross-sectional study on total of 1000 OSMF cases in Central India the mean age of

10
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all cases affected with OSMF was 28.8.% In Lucknow, Bombay, and Trivandrum, the
average age of the men was 50.5 years (range 22 to 79); that of the women was 43.5 years

(range, 25 to 70).24
Sex

Oral submucous fibrosis affects both sexes. Male predominance has been
observed in several studies. In Lucknow, Bombay, and Trivandrum among 115
patients 81 were men, and 37 were women.* In Bhavnagar, Gujarat, 58 out of 60
OSMF subjects were men.”' In Aligarh of 82 cases of OSMF, the male to female
ratio was 1.34:1.%2 In another study in South Africa out of 122 patients of OSMF 116
were females and 6 were males with ratio of 19.3:1.* In another study on Oral
submucous fibrosis in Patna, out of 157 cases, male: female ratio was 27:1%Ina
hospital based cross-sectional study in South India on 2017 patients ,63.75% were

males and 36.25% were females.>’
2.3.3 Aetiology

Although various etiological agents are proposed, the exact etiology of oral
submucous fibrosis has not yet been identified. Various etiological agents and
predisposing factors have been studied and current evidence suggests that arecoline
in areca nut plays a major role in initiating the disease process. However role of
different etiological agents and factors so far studied are:

e Chillies (capsaicin)

® Genetic predisposition (association with specific HLA antigens)

e (Carcinogenicity of tobacco and areca nut

11
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e Immunologic factors
® Nutritional factors (deficiencies of iron, zinc and essential vitamins.)
* Autoimmune process

and more recently collagen related genes are implicated in the susceptibility

and pathogenesis of oral submucous fibrosis.

Thus etiology of OSMF still remains obscure. In past, many authors have

proposed various hypotheses with a multifactorial origin for this particular condition."”
Areca nut chewing

OSMEF is thought to be a disease of collagen metabolism secondary to betel
nut usage. The betel quid is placed in the buccal vestibule for about 15 minutes to an
hour and repeated several times a day, which leads to constant contact between the
mixture and oral mucosa. The alkaloids from the quid are absorbed into the mucosa
and undergoes metabolism. Micro trauma produced by the friction of coarse fibers of
areca nut also facilitates diffusion of the alkaloids into the sub epithelial connective

tissue resulting in juxtaepithelial inflammatory cell infiltration.®

Betel nut contains alkaloids, flavonoids, and copper, all of which in turn are
thought to affect collagen synthesis and breakdown. Four alkaloids: arecoline,
arecaidine, guvacine, and guvacoline, are all involved in stimulating fibroblasts to
produce collagen. In addition, flavonoids (tannins and catechins) are found to inhibit
collagenase, decreasing collagen breakdown. Betel quid also causes localized
mucosal inflammation, causing a recruitment of activated T cells and macrophages

locally, resulting in an increase in cytokines and tumor growth factor beta (TGF-p).

12
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TGF-beta is found to significantly increase collagen production by activating
procollagen genes, elevating procollagen proteinase levels, and upregulating lysyl
oxidase activity (LOX). TGF-beta also inhibits collagen degradation by activating
the tissue inhibitor of matrix metalloproteinase (TIMP) gene and activating the
plasminogen activator inhibitor (PAI). Activation of TIMPs and PAI genes in turn
result in a decrease in collagenase activity and thuss in turn resulting in a decrease in
collagen degradation. Areca nut has a high copper content and copper has been found
to stimulate LOX, an enzyme essential to the final cross linking of collagen fibers.
All of this results in a significant increase in collagen production and decrease in

collagen breakdown.”

Sinor P.N. et al. (1990) conducted a study on OSMF subjects and equal
number of controls in Bhavnagar, Gujarat to elucidate the etiology of OSMF and
observed that in the study group 98% chewed areca nut regularly in one form or the
other whereas among controls 35% chewed areca nut, giving an overall relative risk
of 109.6. Areca nut chewing was practiced most commonly in the form of mawa: a
mixture containing mainly areca nut (over 90% by weight), some tobacco, and a few
drops of lime. Mawa chewers and those who chewed mawa along with other
chewing habits showed very high relative risks. The relative risks increased with

increase in the frequency as well as the duration of chewing habits.?!

Maher et al. (1991) conducted a case-control study on relationship of
chewing and smoking habits and oral submucous fibrosis (OSMF) in Karachi in
1989/90, and found that areca nut had the greatest role in the etiology of OSMF

followed by pan and then pan with tobacco. They also noted that the frequency and

13



Review of Literature

quantity of areca nut consumed was a more important factor than the duration of the

habit.*°

Shah N. and Sharma P.P. (1998) in their study on 236 consecutive cases of
OSMF found that chewing of areca nut/quid or pan masala (a commercial
preparation of areca nuts, lime, catechu and undisclosed colouring, flavoring and

sweetening agents) was directly related to OSMF.?

Saraswathi T.R. et al. (2006) in a cross-sectional study in South India in 2006
observed that OSMF was most prevalent lesion among those who chewed

panmasala or gutkha or betel quid with or without tobacco.?’
Chilies

The predominant occurrence of oral submucous fibrosis among Indians who
season their food with chilies, the frequent intolerance to spicy food, and the
vesiculation following the intake of food laced with chilies have suggested the role of
chilies in OSMF. Chilies can damage the cells of the mucosa and it probably causes

.. . . . . . . 26
chronic inflammation, which leads to the formation of excessive fibrosis.

Cox S.C. and Walker D.M. (1996) in their study observed that along with
nutritional deficiencies, the use of chilies, betel nut chewing and immunological

processes have a major etiological role in OSME."!

Sami A.M, K.K. Chaubey er al.*® (2006) stated that chilies have an
indirect effect on the pathogenesis of OSMF, as hypersensitivity to chilies is the
common factor in the development of OSMF as it causes chronic inflammation,

which leads to the formation of excessive fibrosis.
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Nutritional deficiency

Nutritional deficiencies have been mentioned as possible aetiological factors.
Mucosal changes similar to those in vitamin B and iron deficiency are seen in oral

5 The normal

submucous fibrosis and seem analogous to sideropenic dysphagia.
maturation of the epithelium is dependent upon an iron containing enzyme
cytochrome oxidase. In iron deficiency anemia, level of this enzyme is very low and
so there is atrophy of epithelium and lack of maturation. Due to initial burning
sensation, vesiculation, fibrosis and trismus there is lack of consumption of normal

diet which initiates anemia. Thus, the relationship of iron deficiency anemia with

OSMF is a vicious cycle.3 !

PR Murte er al.™ (1995) hypothesized that this condition was an Asian
version of sideropenic dysphagia wherein the chronic nutritional deficiency leads to

mucosal susceptibility to irritants such as chilli and areca nut use.

Akansha yadav et al ** (2015) conducted a study with 100 subjects ,50 each
case and control and concluded that serum zinc , copper, and iron levels could be

used as a potential prognostic and diagnostic markers in OSMF patients.
Immunologic and genetic predisposition

Immunologic process is believed to play a role in the pathogenesis of OSMF.
Auto antibodies to gastric and parietal cells, as well as thyroid microsomal, antinuclear,
reticulin, and anti-smooth muscle antibodies have been found in 65% of patients with

. 15
the disease.

Haque MF er al. (1997) investigated the presence and distribution of

inflammatory cells and MHC class II antigen expression by epithelial and
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immunocompetent cells using a three-stage immunoperoxidase method on frozen
sections. Thirty OSMF tissue specimens and ten normal buccal mucosa were studied
and compared. The predominant cell populations detected in normal tissues were
CD3, CD4 and HLA-DR-positive cells. The increase in CD4 and cells with HLA-
DR were observed in OSMEF tissues and this suggests that most lymphocytes are
activated and that the number of Langerhans cells is increased and suggest an
ongoing cellular immune response that results in an imbalance of immunoregulation
and an alteration in local tissue architecture.’*

Haque M.F. et al.”

(2001) have investigated the effect of intralesional INF-y
on the fibrosis of OSMF patients and the immunohistochemical analysis of pre and
post treatment inflammatory cell infiltrates and cytokine levels in the lesional tissue.

They noted that the increased collagen synthesis in response to arecolines was

inhibited in the presence of INF-y.

Chen HM. et al.’® (2004) in their study on 135 Taiwanese patients with
OSMF, concluded that some areca quid chewers with particular HLA phenotypes
and haplotypes are prone to have OSMF. In addition, some particular HLA
haplotypes may play important roles than the individual HLA phenotypes for the

genetic susceptibility to OSMF.
2.3.4 Pathogenesis

The role of the constituents of areca nut in the pathogenesis of OSMF has
been studied in detail over last two decades. It is apparent that fibrosis and
hyalinization of subepithelial tissues account for most of the clinical features
encountered in this condition. Moreover, substantial amount of research on

elucidating the etiology and pathogenesis appear to have been focused on changes in
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the extracellular matrix (ECM). It is logical to hypothesize that the increased
collagen synthesis or reduced collagen degradation as possible mechanisms in the
development of the disease. There are numerous biological pathways involved in the
processes and, it is likely that the normal regulatory mechanisms are either down

regulated or up regulated at different stages of the disease.'®

ORAL MUCOSA

<«— Increased susceptibility due to
deficiencv of iron & vitamin B

BETEL QUID HABIT

l Duration & frequency
Of the habit

CONSTANT IRRITATION

!

CHRONIC INFLAMMATION

!

ACTIVATED T CELL AND MACROPHAGES AT THE SITE

!

INCREASED IN CYTOKINE-IL6, TNF, IF-a
INCREASE IN GROWTH FACTOR-TGF- I IN

Figure 1: Initial events of the disease process of oral mucosa which is in direct
contact with the betel quid due to the habit, is the site of constant irritation

(Rajalalitha and Vali, 2005).'8
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Rajalalitha and Vali (2005)'® discussed the molecular events in the
pathogenesis of OSMF & have observed that the exact mechanism is not known. The
flavonoids components of areca nut have been found to have some direct influence
on collagen metabolism. It has been found that alkaloid exposure of buccal mucosal
fibroblasts results in the accumulation of collagen. A decreased degradation of
collagen due to increased cross-linking of the fibers and reduced collagenase activity
are found in OSMF mucosa compared to normal oral mucosa. This evidence implies
that OSMF may be considered a collagen-metabolic disorder resulting from exposure

to areca nuts.

The chewing habit varies among individuals, but usually the BQ is placed in
the buccal vestibule for about 15 min to an hour and repeated five to six times a day.
There is constant contact between the mixture and oral mucosa. The alkaloids and
flavonoids from the BQ are absorbed and undergoes metabolism. These constituents
and their metabolites are a source of constant irritation oral tissues. In addition to the
chemical irritation from BQ constituents and their metabolites, the coarse fibers of
areca nut also cause mechanical irritation to the oral mucosa. Furthermore, the Micro
trauma produced by the friction of coarse fibers of areca nut also facilitates the
diffusion of BQ alkaloids and flavonoids into the sub epithelial connective tissue,
resulting in juxtaepithelial inflammatory cell infiltration. Any external factor, which
causes any form of injury to tissue, can elicit a protective inflammatory process.
Over a period of time, due to persistent habit, chronic inflammation sets in at the site.

Initial irritation leads to further atrophy and ulceration of the mucosa.'®
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Inflammation is characterized by the presence of activated T cells, macrophages,
etc. There is an elaboration of various chemical mediators of inflammation,
especially prostaglandins (PGs) plays an essential role. PGs secretion by oral
keratinocytes in response to areca nut extract (ANE) has been shown. Aberrant and
persistent tissue inflammation is crucial for the occurrence of cancer and tissue
fibrosis. Thus, it can be considered that induction of oral mucosal inflammation by
BQ ingredients to be a critical event in the pathogenesis of OSMF. Cytokines like
interleukin 6, tumor necrosis factor (TNF), interferon a, etc. and growth factors like
TGF-b are synthesized at the site of inflammation. Increased susceptibility among
individuals who are anemic due to iron or vitamin B12 deficiencies has been
demonstrated. This could be due to increased fragility of the mucosa by which there

is more BQ absorption.

TGF-B1 is a key regulator of ECM assembly and remodeling. The action of
TGF-b on the genes implicated in the formation and degradation of the ECM is
mostly exerted at the transcriptional level through ill-defined intracellular pathways.
The molecular events are discussed in two main sections: collagen production
pathway and collagen degradation pathway, as regulated by TGF-f and the

flavonoids present in areca nut.'®
Collagen production pathway

There are three main events in this pathway; (1) activation of procollagen,
(2) elevation of procollagen proteinase levels, (3) up regulation of lysyl oxidase

(LOX activity).
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Figure 2: Collagen production pathway as regulated by TGF-B: TGF- is a growth
factor, which has autocrine activity. This activates the procollagen genes, resulting in
production of more pro-collagen. It also induces the secretion of PCP and PNP, both
of which are required for the conversion of pro-collagen to collagen fibrils. In
OSMF, there is increased cross-linking of the collagen, resulting in increased
insoluble form. This is facilitated by increased activity and production of a key

enzyme — LOX. PCP/BMP1 and increased copper (Cu) in BQ stimulate LOX
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activity, a key player in the pathogenesis of this disease. The flavonoids increase
cross-linking in the collagen fibers. These steps results in increased collagen
production. Pro-LOX: pro-lysyl oxidase; LOX: lysyl oxidase; PNP: pro-collagen N-

proteinase; PCP: pro-collagen C—proteinase; BMP1: bone morphogenetic plrotein.18

(1) Activation of procollagen genes

Collagen is the most abundant protein in the human body and plays an
important role in the structural element of connective tissue. They are triple helix
stabilized by unusual crosslink. The processing of fibrillar collagen occurs in a stepwise
manner. Procollagen genes are transcribed and translated to form procollagen
monomeric chains. The genes COL1A2, COL3Al1, COL6A1, COL6A3, and
COL7AT1 have been identified as definitive TGF-J targets. The activation of collagen
I and VII collagen gene and procollagen genes by TGF-f cause an increased

expression of procollagen genes and hence increase collagen level in OSMF.'®
(2) Elevation of procollagen proteinases levels

Elevation of procollagen proteinases such as PCP that cleaves C-terminal and
PNP’s (PNP1 and PNP 2) cleaves N terminal play essential role in pathogenesis of
OSMF. In the study conducted by Yi-Ting et al. (2009) found arecoline stimulated
CTGF production in buccal mucosal fibroblasts (BMF).37 BMFs could contribute to
the pathogenesis of OSMF by producing CTGF during areca nut chewing and
accompanied by an increased local TGF-B concentration due to inflammation
regularly found in OSMF. Recent study has shown that curcumin (1,7-bis (4-
hydroxy-3 methoxyphenyl)-1,6-heptadiene- 3,5-dione), the major yellow pigment in

turmeric, curry and mustard, has high antioxidant and anti inflammatory activity and
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is widely used as a flavoring and coloring agent in foods and as an herbal medicine
to treat chronic inflammatory diseases suppresses the expression of extracellular
matrix genes in activated hepatic stellate cells by inhibiting CTGF gene expression
through suppressing ERK and NF-jB signaling.3 8 Interestingly, researchers found
curcumin could completely inhibit arecoline-induced CTGF synthesis and the

inhibition is dose dependent.3 ’
(3) Up-regulation of LOX

The association between copper and OSMF has been linked on the basis that
excess copper is found in tissues of other fibrotic disorders— Wilson’s disease, Indian
childhood cirrhosis and primary biliary cirrhosis. The enzyme lysyl oxidase is found to
be unregulated in OSMF.* This is a copper dependent enzyme and plays a key role in
collagen synthesis and its cross linkage.40 The possible role of copper as a mediator of
fibrosis is supported by the demonstration of up regulation of this enzyme in OSMF

biopsies41 and in OSMF fibroblasts compared to normal fibroblasts grown in culture.**

Copper added at various concentrations in vitro has also been shown to
increase proliferation of fibroblasts in culture. The fibroblasts in OSMF have not
only increased lysyl oxidase activities but also specific growth characteristics. This
was evident with the reported cell doubling time of 3.2 days for OSMF and 3.6 days
for normal fibroblasts.** Further, OSMF fibroblasts grew more rapidly than normal
as the former became confluent in 5 days compared to 6 days for the latter. As the
oral mucosa is directly exposed to the copper challenge in chewers its effect may
well be local. These different growth characteristics may either be due to the direct

effects of ingredients of areca nut or secondary to inflammatory factors mediated by
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areca nut such as IL-1, TGF-f, IGF, EG. The LOX activity is important for collagen
synthesis and its cross linking. The process of cross linking gives tensile strength and
mechanical properties to the fibers as well as makes the collagen fibers resistant to

proteolysis tilting the balance towards a fibrotic condition as present in OSME.*®
Collagen degradation pathway

There are two main events modulated by TGF which decreases the collagen
degradation;(1) activation of inhibitor of matrix metalloproteinase gene (TIMPs) (2)

activation of plasminogen activator inhibitor (PAI) gene."®
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Figure 3: Collagen degradation pathway as regulated by TGF-B:TGF-} activates the

genes for TIMPs; thereby more TIMP is formed. This inhibits the activated

collagenase enzyme that is necessary for the degradation of collagen. It also activates

the gene for PAI, which is an inhibitor of plasminogen activator, thus there is no

plasmin formation. Plasmin is required for the conversion of pro collagenase to

active form of collagenase and absence of plasmin results in the absence of active

collagenase. The flavonoids inhibit the collagenase activity. A reduction in the

activity and levels of collagenase results in a decrease in collagen degradation.18
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Figure 4: Effect of activated TGF-f pathway: There is an increase in collagen

production and cross-linking (insoluble form) along with a decrease in collagen

degradation. This produces an increased collagen deposition in the sub

epithelial connective tissue layer of the oral mucosa leading to OSME."®
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2.3.5 Clinical Features

Onset of OSMF is insidious and is often of a long duration (2-5 years).
Clinical features mainly include mucosal blanching, burning sensation, and presence
of characteristic fibrous bands and is associated with gradual inability to open
mouth."? Pindborg JJ and Sirsat SM (1966)" explained OSMF as a diffused condition;
most often bilateral although unilateral cases have also been reported. Clinically,
OSMF can be graded according to its severity. Initially the mucosa appears normal
in colour. As the disease progresses the mucosa loses its resiliency, suppleness and
becomes stiff. Therefore the insertion of impression trays and recording peripheral
seal (border molding) becomes challenging to the prosthodontist. Stiffness of the
mucosa is attributed to underlying fibrosis. In the early stages, individual fibrous
bands may be palpable and, later on, fibrosis becomes so extensive that it gives a

matted appearance.

Once the fibrosis gets established in the oral cavity, the oral mucosa exhibits
a leathery consistency and the mobility and function of the affected part of the
mucosa is reduced, viz. inability to open the mouth, limited tongue protrusion, etc. A
diffused blanching occurs and, more frequently, blanching will be associated with

patchy pigmentation acquiring a marble like appearance.
Prodromal symptoms

The most common initial symptom is burning sensation in the oral cavity,
often experienced when the patient is eating spicy food. Other frequent early

symptoms are blisters (especially on the palate), ulcerations, or recurrent stomatitis.
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Excessive salivation, defective gustatory sensation, and dryness of the mouth can

also occur in clinically early stages of the disease. 13
Later symptoms

After varying periods of time, in some cases a few years after the appearance
of the initial symptoms, patients complain of stiffening of certain areas of the oral
mucosa, leading to (1) difficulties in opening the mouth, (2) inability to whistle or to
blow out a candle, and (3) difficulties in swallowing. When the fibrosis reaches the
pharynx, the patient may experience referred pain in the ears. Deafness due to
occlusion of the Eustachian tubes* and nasal voice are the later symptoms in some

patients.**
Clinical signs

A number of patients present vesicles, which usually are found in the soft
palate, the anterior faucial pillars, the buccal mucosa, or the mucosal surfaces of the
lips (especially the lower lip). These vesicles are painful, and they soon rupture,
leaving small superficial ulcerations. Cultures of the vesicular fluid fail to reveal any
specific organism. Although the appearance of vesicles is considered an initial
symptom, vesicles may also appear as acute exacerbations in a later phase of the

disease.'

As the disease progresses, the oral mucosa becomes blanched, slightly
opaque, and white, and fibrous bands appear. The whitening often takes place in

spots, so that the mucosa acquires a marble like appearance.

It was thought previously that, the palate and the faucial pillars were the areas

primarily affected in cases of submucous fibrosis, but it has been observed that the
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buccal mucosa and the lips also may be affected in an early stage. The oral mucosa is
usually involved symmetrically. The fibrous bands in the buccal mucosa run in a
vertical direction, and the fibrosis is sometimes so marked that the cheeks are almost

. 45
immovable.

In the soft palate the fibrous bands radiate from the pterygomandibular raphe
or the anterior faucial pillar and have a, scar like appearance. The uvula is markedly
involved in the later stages; it shrinks and appears as a small fibrous bud or J-shaped.
The entire isthmus fancium is reduced and when the patient attempts to move the soft

palate, it becomes obvious that the mobility is markedly reduced. The faucial pillars

become thick, short, and extremely hard. Sometimes the fibrosis spreads to

the pharynx and down to the pyriform fossae.*®

The lips are often affected and, upon palpation, a circular band can be felt
around the entire rima oris. Clinically, the changes are quite marked in the lower lip.
The circular fibrosis may cause obliquity of the rima oris and atrophy of the
vermilion border.*> Impairment of tongue movement in patients with submucous
fibrosis has been observed. In order to evaluate the difficulties in opening the mouth,
the degree of trismus was measured and a reduction in the patient’s ability to open

the mouth was found.**

Sinor PN et al. (1990) conducted a case study in Bhavnagar on 60 patients of
OSMF, and observed that in all the 60 individuals the buccal mucosa and the
retromolar area were involved. In 65% cases, the buccal mucosal involvement was
restricted to the posterior part and in the remaining 35% posterior as well as anterior

parts was affected. The soft palate was affected in 95%, and the uvula and the labial
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mucosa in 50% of the cases. The tongue was affected in only one individual. In most
of the patients the oral opening was severely restricted. Mucosal blanching was
present in almost all cases and the most common symptom was the burning sensation

on spicy food.”!

Shah B, Lewis MAO, Bedi R (2001) presented a case report of oral submucous
fibrosis occurring in an 11-year-old Bangladeshi girl who initially had recurrent oral

ulcerations and discomfort with a burning sensation on eating spicy foods.*’

Kumar A. and Bagewadi A. et al. (2007) in their study conducted on 58 male
patients the chief findings were difficulty in swallowing and chewing, burning
sensation on eating spicy foods, restricted mouth opening, palpable vertical fibrous

bands, stiffness and blanching.48

Hazarey V.K. et al. (2007) in their cross-sectional study on total of 1000
OSMF cases the male to female ratio was 4.9:1 and the mean age was 28.8 years the
clinical findings were reduced mouth opening, altered salivation and taste sensation

were found to be significantly more prevalent in women when compared with men.”
2.3.6 Staging of OSMF

Since the past decades, various authors have proposed a number of staging
and grading systems. Trismus, or reduction in the overall mouth opening, is one of
the most reliable manifestations of oral submucous fibrosis and it has been a cardinal
clinical feature for grading patients into different groups. Other classification systems
were based on clinical features, histological features, and combination of above.
However each system has its own drawbacks and none have been universally

accepted or followed and the system varies considerably between different centers.
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D Lal (1953)* divided the stages of involvement and progression of oral

submucous fibrosis into 3 categories:
Early Stage — Mucous membrane inelastic and slightly blanched.

Advanced Stage — Marked inelasticity and opaque white blanching of the mucous
membrane, almost papery white, tough on palpation, which could not be distended.
Firm vertical bands felt just opposite the premolar region, and in later stage lips and

palate are also involved.

Extreme Stage — Patient unable to open his mouth, the cheek and lips were found to
be tightly held against teeth, in addition to the progression of the other signs and

symptoms of the disease.

Haider SM et al. (2000) evaluated 325 OSMF patients and they staged the

disease clinically and functionally as follows: %0
Clinical staging :
Stage 1: Faucial bands only
Stage 2: Faucial and buccal bands

Stage 3: Faucial and labial bands
Functional Staging :

Stage A: Mouth opening 13- 20 mm

Stage B: Mouth opening 10-12 mm

Stage C: Mouth opening < 10 mm

They concluded that fibrotic bands are common at the posterior region of the

buccal mucosa in mild cases of OSMF and as the disease increases in severity,
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bands are more likely to be found anteriorly as well. They also observed that if the
maximum mouth opening was 20 mm or more, there was a 4% chance that bands
were present in all three regions. If, however, the maximum mouth opening was 10

mm or less, there was a 95% chance that bands were present in all three 1regions.5 0
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2.3.7 Classification System Based On Clinical Features
Wahid PN et al. (1966)°"
Grade [ -
e No symptom referable to mucosal indolent.
e Focal lesions on one commonly involved site.
e Pallor or whitish discoloration
e Minimal induration of tissue present.
Grade II —
e Soreness of mucosa
¢ Increased sensitivity to chillies
e Diffuse whitish extensively indurate lesions on one or more sites
Grade III -
e Restriction of movements
e Fibrous bands presents
e Surface fissured or ulceration
Mathew B. et al. (1967) classified submucous fibrosis into 3 groups.
e Mild: only blanching of oral mucosa with Palpable fibrous bands.

e Moderate: Blanching of oral mucosa with Palpable fibrous bands associated

with mouth opening restricted to 2 cms.
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e Severe: Extreme difficulty in opening of mouth with visible fibrous bands.
Ahuja SS and Agrawal (1971)°

e Grade I (Mild): Localized fibrous bands in cheek extending from superior to
inferior vestibular fornix. These were located on lips to the mucosa in relation

to first molar to second molar region.

e Grade II (Moderate): Generalized diffuse hardening of sub epithelial tissue
extending from cheek and hard palate, uvula and pillars of fauces and sometimes

pharynx.

e Grade III (Severe) : Combination of Grade I and Grade II with generalized

diffuse form of oral submucous fibrosis.
Bhatt AP and Dholakia HM (1977)**

e Grade I (Mild): Very slight fibrous banding and little narrowing of mouth

opening.

e Grade II (Moderate): Moderately pronounced symptoms, fibrous banding

extending from cheek to Palate with moderate narrowing of the mouth opening.

e Grade III (Severe): Excessive amount of fibrous banding involving cheeks,

palate, uvula, tongue, lips and marked narrowing of the mouth opening.

Pindborg J.J. (1989) divided OSMF based on physical findings into 3 stages

as follows :

Stage 1: Stomatitis includes erythematous mucosa, vesicles, mucosal ulcers, melanotic

mucosal pigmentation and mucosal petechiae.
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Stage 2 : Fibrosis occurs in healing vesicles and ulcers.

e Early lesion demonstrates blanching of the oral mucosa.

e Older lesion includes vertical and circular palpable fibrous bands in the buccal
mucosa and around the mouth opening or lips. This results in a mottled
marble like appearance of the mucosa because of the vertical, thick, fibrous
bands in association with a blanched mucosa. Specific findings includes
reduction of mouth opening, stiff and small tongue, blanched and leathery
floor of the mouth, rubbery soft palate with decreased mobility, blanched and
atrophic tonsils, shrunken bud like uvula, and sunken cheeks, not

commensurate with age or nutritional status.

Stage 3 : Sequelae of OSMF are as follows :

e ] eukoplakia is found in more than 25% of individuals with OSMF.

e Speech and hearing deficits may occur because of involvement of the tongue

and the eustachian tubes.>

Lai D.R. in conducted a study and divided the OSMF population based on the

interincisal width as :

e Group A : Mouth opening greater than 35 mm.

e Group B : Mouth opening between 30-35 mm.

e Group C : Mouth opening between 20-30 mm.

e Group D : Mouth opening less than 20 mm.
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Classification by Lai D.R. is based on mouth opening and does not take

into consideration the clinical symptom.5 4
Bailoor DN and Nagesh KS (2001)*°suggested the following stages :
Stage I Early OSMF

e Mild blanching.

e Normal mouth opening [35 to 45 mm].
e Tongue protrusion normal [5 to 6 cm].

e Burning sensation only on taking spicy or hot food.

Stage II Moderate OSMF

e Moderate to severe blanching.

® Mouth opening and tongue protrusion reduced by 33%.
e Burning sensation even in the absence of stimuli.
e Palpable bands felt.

e Unilateral or bilateral lymphadenopathy.

Stage III Severe OSMF

e Severe burning sensation.

® Mouth opening and tongue protrusion reduced by 66%.
e Ulcerative lesions may appear on the cheek.

e Thick palpable bands.
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e Lymphadenopathy bilaterally evident.

Ranganathan K. ef al. in 2001classified’® OSMF patients as :
e Group 1 : Only symptoms, with no demonstrable restriction of mouth opening.
e Group 2 : Limited mouth opening 20 mm and above.
e Group 3 : Mouth opening less than 20 mm.

e Group 4 : OSMF advanced with limited mouth opening, precancerous or

cancerous changes seen throughout the mucosa.
Rajendran R. and George T. (2003)"’

e Early OSF: Burning sensation in the mouth. Blisters especially on the palate,
ulceration or recurrent generalized inflammation of oral mucosa, excessive

salivation, defective gustatory sensation and dryness of the mouth.

e Advanced OSF: Blanched and slightly opaque mucosa, fibrous bands in
buccal mucosa running in vertical direction. Palate and the pillars are the
areas first involved. Gradual impairment of tongue movement and difficulty

in mouth opening.

e This classification does not have intermediate group, between early and
advanced stage. An intermediate stage would be useful for effective follow

up during treatment.

Khanna and Andrade’® (1952) developed a classification system of OSMF

based on interincisal opening :

¢  Group 1: Early OSMF without trismus (MIO >35mm)
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¢  Group 2: Mild to moderate disease (MIO 26 to 35 mm)
¢ Group 3: Moderate to severe disease (MIO 15 to 25 mm)
¢ Group 4a: Severe disease (MIO <15 mm)

e Group 4b: Extremely severe—malignant/premalignant lesions noted

intraorally.

2.3.8 Classification System Based On Histopathological Features

Pindborg J.J. and Sirsat S.M. (1966)"° were the first to divide OSMF
depending on only histopathological features:
Very early stage —
¢ Finely fibrillar collagen dispersed with marked edema.
¢ Plump young fibroblast containing abundant cytoplasm.
e Blood vessels are dilated and congested.

¢ Inflammatory cells, mainly polymorphonuclear leukocyte with occasional

eosinophils are found.
Early stage
e Juxtaepithelial area shows early hyalinization.
e Collagen still in separate thick bundles.
e Dilated and congested blood vessels.

e Inflammatory cells are primarily lymphocytes, eosinophils, and occasional plasma

cells.
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Moderately advanced stage

e (Collagen is moderately hyalinized.

Thickened collagen bundles.

Fibroblastic response is less marked.

Blood vessels are either normal or compressed.

Inflammatory exudates consist of lymphocyte and plasma cells.
Advanced stage

e Collagen is completely hyalinized.

¢ Smooth sheets with no separate bundles of collagen are seen.

¢ Edema is absent.

e Hyalinized area is devoid of flbroblasts.

e Blood vessels are completely obliterated or narrowed.

¢ [nflammatory cells found are lymphocytes and plasma cells.

2.3.9 Classification System Based On Clinical & Histopathological Features

Khanna J.N. and Andrade N.N. in 1995" in their study classified OSMF into

different stages as follow:
Group I: Very early stage
e Mouth opening is normal.

e Burning sensation in the mouth.
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o Excessive salivation.

e Acute ulceration and recurrent stomatitis.

Group II: Early stage

e Mouth opening: 26-35 mm (interincisal opening)

e Soft palate and faucial pillars are the areas primarily affected.

e Buccal mucosa appeared mottled and marble-like where dense pale,

depigmented fibrosed areas alternated with pink normal mucosa.

e  Widespread sheets of fibrosis palpable.

Group III: Moderately advanced stage

e Trismus evident, with mouth opening 15-25 mm (interincisal opening).

e Buccal mucosa appears pale and firmly attached to underlying tissues.

e Vertical fibrous bands palpable at the soft palate, pterygomandibular

raphe, and anterior faucial pillars.

e Atrophy of vermilion border.

Group IV (a): Advanced cases

e Trismus is severe with mouth opening 2-15 mm (interincisal opening).

e Stiffness / inelasticity of oral mucosa.

e Fauces thickened, shortened and firm on palpation.

e Uvula was seen to be involved, shrunken, appears small and fibrous bud.

e Tongue movement restricted.
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e Papillary atrophy (diffuse).
e Lips- circular band felt around the entire mouth.

Group 1V (b): Advanced cases with premalignant and malignant changes

. . : 55
e Hyperkeratosis, leukoplakia or squamous cell carcinoma can be seen.

2.3.10 Histopathological Features

Oral submucous fibrosis shows characteristic histological features consisting
of atrophic epithelium with juxtaepithelial hyalinization and collagen of varying
density. The epithelium is often keratinized. Pindborg and Sirsat (1966)" assessed
that, in 90 per cent of the cases, the epithelium is atrophic, secondary to the
connective tissue changes. The atrophic epithelium is generally without rete ridges
and in advanced cases it may be ribbon-like. Epithelial dysplasia was reported to
occur in as many as 26 per cent of the cases Pindborg et al. (1984). presence of

signet cells was another feature.

Structural changes in oral submucous fibrosis have been studied in detail both
at the light and electron microscopic levels. Reichart PA et al. (1984)*° and Van
Wyk CW et al. (1990)® studied the patterns of distribution of different types of
collagen in subjects with confirmed oral submucous fibrosis. The epithelial
dysplasia observed in oral submucous fibrosis differs from the dysplasias seen in
leukoplakia. The dysplasia seen in submucous fibrosis was characterized by marked
irregular epithelial stratification, nuclear pleomorphism, and pronounced intercellular

edema, whereas, in leukoplakia, the dysplasia is characterized by increased mitotic
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activity, hyperchromatism, and basilar hyperplasia.®’ Interestingly, in a long-term study
of various dysplastic lesions, it was noted that epithelial dysplasia in submucous
fibrosis revealed a higher risk of cancer development than in dysplastic homogeneous

leukoplakias. 16

The connective tissue changes in oral submucous fibrosis are described as
very early, early, moderately advanced, and advanced stages (Sirsat and Pindborg in
1966)." Very early changes are characterized by finely fibrillar collagen,
interspersed with edema and strong fibroblastic response. The blood vessels are often
dilated and congested. Inflammatory cells in this stage consisted of polymorphs and
occasional eosinophils. In the early stage there is juxtaepithelial hyalinization,
collagen is thickened and seen as separate bundles. In this stage the inflammatory
cells consisted of lymphocytes, plasma cells, and occasional eosinophils. In
moderately advanced and advanced stages there is hyalinization of the connective
tissue to a variable extent. There is no edema and the predominant inflammatory

cells were lymphocytes and plasma cells.®*

Bhonsle et al. in 1981°° demonstrated histological features of petechiae in
oral submucous fibrosis. They consisted of juxtaepithelial, endothelial-lined lumina
containing erythrocytes and the presence of juxta and intraepithelial haemorrhages.
The authors pointed out that petechiae seen in this condition are due to the vascular
dilatation following the loss of connective tissue support and also due to the

extravasation of blood.

The histochemical alterations in oral submucous fibrosis were reported to

comprise differentially stained collagen, intense metachromasia of the ground
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substance, and the PAS-positive material in the connective tissue (Sirsat and

Khanolkar; Sirsat and Pindborg; Hamner et al.).64’65’66

The mast cell counts in oral submucous fibrosis were reported to be high in
the early stages where the reaction of the tissue to the irritant is strong and the counts
were low in advanced stages when the connective tissue is hyalinized. In a detailed
study by Sirsat and Pindborgh in 1967  the vascular response in this condition was
observed to be complex consisting of persistent dilatation of blood vessels especially
in moderately advanced and advanced cases. These investigators opined that the mast
cell and the vascular responses in this condition are similar to those described in

certain diseases of autoimmune 01rigin.61
Ultra Structural Changes

El-Labban and Canniff in 1985% reported the ultra structural alterations of
muscle fibers in oral submucous fibrosis as consisting of degenerative changes in the
muscle fibers which are more pronounced among individuals with restricted oral
opening. The muscle fibers contain large pools of homogeneous material, which
causes compression of their sarcomeres. The mitochondria also exhibit degenerative
changes and in many instances the mitochondria are completely absent. The degener-
ative changes also extend to the nuclei. The plasma membrane is often disrupted,
especially in those areas showing fluid-like material. The surrounding connective
tissue shows degeneration. The authors concluded that these alterations might be

responsible for the restricted oral opening in this condition.
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Cytological Features

The cytological characteristics were described by Wahi et al. (1967) as
anucleated squames, superficial eosinophilic cells, and large parabasal cells'’. A
rarefied chromatin pattern and a quantitative and semi quantitative increase in the
alkaline phosphatase were also reported by these investigators. The authors
opinioned that these features could be considered diagnostic of submucous fibrosis.
In spite of these findings, however, the utility of exfoliative cytology as a diagnostic

aid or to assess the precancerous nature of this disease is doubtful.

As mentioned earlier, the diagnosis of this condition should be established

only on the basis of presence of palpable fibrous bands.

2.3.11 Oral Submucous Fibrosis And Malignant Potential

The precancerous nature of oral submucous fibrosis was first mentioned by
Paymaster (1956)°" who observed the development of slowly growing squamous
cell carcinoma in one-third of his submucous fibrosis patients. Subsequently,
Pindborg (1965)% reported that submucous fibrosis patients in India have a higher
occurrence of leukoplakia and carcinoma than those without this disease. In South
India, Pindborg and Zachariah (1965)% observed that 40 per cent of the oral cancer
patients had oral submucous fibrosis. In another study by Pindborgh (1966)
epithelial dysplasia was present in 7 per cent of OSMF patients who had no concurrent
oral cancer and, among people who had associated oral cancer, epithelial dysplasia
was observed in 16 per cent when biopsies were done away from the cancer site,

and in 75 per cent when the biopsies were obtained nearer to the cancer location. "
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Pindborg in 1972 summarized the criteria in support of the precancerous
nature of this disease as: (1) higher prevalence of leukoplakia among submucous
fibrosis patients; (2) high frequency of epithelial dysplasia; (3) concurrent finding of
submucous fibrosis in oral cancer patients; (4) histological diagnosis of carcinoma
without the clinical suspicion of it; and (5) incidence of oral cancer among patients

. . . 70
with submucous fibrosis.

The malignant potential of oral submucous fibrosis was assessed in a population
based prospective study. In a follow-up study of 66 patients over a 15-year
observation period (median 8-years), cancer developed in 4.5 per cent (Pindborg
et al.)’" and over a 17-year observation period (median 10 years) in 7.6 per cent

(Murti et al.)72

Oral cancers originate in submucous fibrosis from diverse intraoral locations
without any noticeable predilection for any specific site.”*The malignant potential and
also the origin of cancers in diverse intraoral locations in this condition is

attributable to the generalized epithelial atrophy in this condition.

2.3.12 Treatment Modalities

Prevention of OSMF is more important than treatment. Since the aetiology of
OSMF remains uncertain, the treatment is aimed at ameliorating the discomforting
symptoms, reducing the fibrosis and improving the mouth bite. The elimination of
the habit of areca nut chewing is an important preventive measure. Treatment of

OSMF is a challenge, especially as the disease progresses.
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Treatment is based on severity of disease. Typically, if the disease is noted
before development of trismus, cessation of the betel habit will often resolve the
disease. Once trismus has developed and disease is now considered mild to
moderate, OSMF is irreversible, with the goal of medical and surgical therapy to
maintain oral function and limit progression of disease. Treatment at this stage is
focused on restoring mandibular range of motion, oral cancer surveillance, and
cessation of betel nut habit. Physical therapy combined with medical treatment is
often utilized. Medical therapy performed includes placental extracts, intralesional
injections of collagenase or interferon gamma, and topical hyaluronidase. It is
thought that the use of steroids decreases inflammation and collagen formation in the
areas of injection; collagenase is hoped to break down locally areas of fibrosis;
hyaluronidase, placental extracts, and interferon gamma are thought to alter collagen
synthesis. Indian trials using pentoxifilline, a vasodilator, has shown some promise
as an adjunct in the treatment of OSMF, as well by slowing the progression of oral
mucosal fibrosis. Carbon dioxide laser, lycopene, interferon gamma, turmeric,

combined therapy with, vitamins A, E and B complex, have also been tried.”
Vitamins, Minerals and Antioxidants

Vitamins and microelements are essential in the normal metabolism of
organisms. Some studies regarded deficiencies in vitamins and minerals as
promoting the initiation and development of OSMF.” The progressive inability to
open the mouth results in difficulty in eating and consequent serious nutritional
deficiencies, which will hasten the progress of the disease. Numerous studies used

vitamins as a standard or adjunct therapy, and vitamins partially accelerated healing
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and relieved symptoms such as burning sensations and intolerance of spicy food.
Vitamin A plays an important role in maintaining the normal growth and repair of
epithelial tissues. The dose of vitamin A given in OSMF is 50,000 IU daily. The
vitamin B complex consists of water-soluble vitamins that work together to boost

metabolism, enhance the immune system, and encourage cell growth and division.

In a study done by Maher et al. a combination of micronutrients (vitamins
A, B complex, C, D, and E) and minerals (iron, calcium, copper, zinc, magnesium,
and others) was evaluated for its efficacy in controlling the symptoms and signs of
OSMF in 117 compliant subjects in Karachi, Pakistan. The daily oral
supplementation was prescribed as follows: 3,333 IU retinol, 500 IU vitamin D, 20
mg vitamin B;, 5 mg vitamin B,, 10 mg vitamin Bg, 5 pg vitamin By, 50 mg
nicotinamide, 10 mg vitamin E, 11.6 mg calcium D pantothenate, 150 mg ascorbic
acid, 0.25 mg biotin, 1 mg folic acid, 50 mg calcium, 18.5 mg magnesium, 50 mg
iron sulfate, 25.5 mg phosphorus, 1 mg copper, 0.5 mg manganese, 0.5 mg zinc, and
0.1 mg molybdenum. The subjects received supplementation for one to three years.
Significant improvement in symptoms, notably intolerance to spicy food, burning
sensation, and mouth opening, was observed at exit. The major outcome from this
study was a beneficial clinical response in subjects with OSMF to multiple
micronutrient intervention, which justifies its further evaluation in well-designed

randomized controlled trials in other settings in South Asia.”

Vitamin C acts as a cofactor in numerous biological processes such as wound
healing. It appears to be necessary for the integrity of the cellular immune response

and anti-inflammatory activity. Some minerals also play essential roles in the
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activities of enzymes and the synthesis of important substances. Hence minerals such
as zinc and magnesium were used as an important adjunctive treatment for OSMF.
Kumar et al. conducted a study on 82 patients of OSMF to evaluate the therapeutic
role of zinc in OSMF. He concluded that oral zinc (220 mg) has a beneficial role in

OSMF.’®

Zinc plays essential roles in DNA synthesis and cell division, and is a
constituent of many enzymes, including dehydrogenases and carbonic anhydrase.
The amount of zinc greatly increases during tissue repair. Moreover, zinc is the
antagonist of copper. It was suggested that substantial amounts of copper released
from BQ induced lysyl oxidase activity, up-regulated collagen synthesis by
fibroblasts, facilitated collagen cross-linking, and inhibited collagen
degradation.77Magnesium ions play essential roles in many enzyme reactions, and

exert stabilizing effects on excitable membranes.

Chewing Betel Quid was considered an important etiological factor of
OSMEF.” One of the most important pathogenic mechanisms is the excessive reactive
oxygen species (ROS) induced by the ingredients of Betel quid. Those ROS,
including oxygen ions, free radicals, and peroxides, would certainly damage crucial
cellular macromolecules such as DNA, proteins, and membrane lipids.
Epidemiologic studies showed that the process of carcinogenesis accompanies the
generation of ROS, and a number of studies proved that the management of
premalignant lesions should include antioxidants along with the cessation of

unhealthy habits.”
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Vitamin E acts as an antioxidant in a number of biological processes: it
prevents the oxidation of unsaturated fatty acids, vitamin A, carotenes, and the thiol

groups in certain enzymes.

Beta carotene is a powerful antioxidant, and was shown to protect against
cancer and heart disease. Biologically  carotene is important as the precursor of
vitamin A. Gupta S er al*® found that after 6 weeks of treatment with tablets
containing mostly B-carotene and vitamin E, patients showed an effective increase in
mouth opening and tongue protrusion. Moreover, the decrease in mean
malondialdehyde level (a marker of free radical damage) and the increase in levels of
B-carotene after treatment were found to be statistically significant (p<0.01 and

p<0.001, respectively), and these factors may play an important role in treatment.

Lycopene is an open-chain unsaturated carotenoid that imparts red color to
tomatoes. It possesses antioxidant and antiproliferative properties in animal and in
vitro studies that may help combat degenerative diseases. The antioxidant activity of
lycopene is at least twice as great as that of  carotene. Kumar et al. studied the
effects of lycopene soft gels in the treatment of OSMF by giving 16 mg of lycopene
daily in 2 equally divided doses. Their results indicated that lycopene was more
efficacious in improving mouth opening in patients and reducing associated
symptoms than was placebo treatment (p<0.001). They attributed this curative effect
to an inhibition of abnormal fibroblasts, up-regulation of lymphocyte resistance to

stress, and a suppression of the inflammatory response.®'
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Steroids

Steroids, and especially glucocorticoids, were first used in the treatment of
OSMF, and now are extensively used. Cytokines and growth factors produced by
inflammatory cells can promote fibrosis by inducing a proliferation of fibroblasts, up
regulating collagen synthesis, and down-regulating collagenase production. Several
glucocorticoids were used, such as short-acting steroids (hydrocortisone) 1.5 ml at
weekly intervals, intermediate-acting steroids (triamcinolone) 10 mg /ml and long-
acting steroids (betamethasone and dexamethasone) 4 mg (1 ml) biweekly sub
mucosal intralesional injections or topical application of steroids may help prevent

further damage.82

Borle and Borle found that treatment of OSMF with intralesional injections
of hyaluronidase 1,500 IU on a biweekly basis and corticosteroids (triamcinolone
acetonide) 10 mg/mL diluted in 1 mL immediate tissue irritation and to facilitate
proper distribution of drug to all the of lidocaine 2%, to avoid sites reduced burning

sensation by 86.84%.%

Glucocorticoids exert their anti-inflammatory activity by inhibiting the
generation of inflammatory factors and increasing the apoptosis of inflammatory
cells. They partially relieved patients of their symptoms at an early stage of OSMF,
as confirmed in many studies. They were less useful in reversing the abnormal
deposition of fibrotic tissues and recovering the suppleness of the mucosa, and thus
this treatment was always associated with a high incidence of relapse. Systemic
steroids were also used for the treatment of OSMF but no satisfactory results were

seen. A therapy with hydrocortisone 25 mg tablet, in doses of 100 mg/day is useful in
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relieving burning sensation. Triamcinolone or 90 mg of dexamethasone can be given.
Moreover, prolonged use or overdose invariably produced unwanted side effects.

Steroids are nonetheless useful in controlling symptoms, or as an adjunct therapy. 8

Dipti et al in 2014 *° conducted a study to determine the efficacy of lycopene
in management of OSMF and to compare its efficacy with intralesional
betamethasone injections . lycopene has been seen to have many anticariogenic
properties but in combination is more efficacious as well as safe and reliable drug in

management of OSMF.
Enzymes

According to several studies, a prominent characteristic of OSMF is its
abundant and abnormal accumulation of collagen fibers in the lamina propria and sub
mucosa of the oral mucosa, including muscle fibers and salivary glands. It is
recognized that proliferative fibroblasts, inactive collagenase, and the inhibited
fibrinolytic system contributed to the initiation and development of OSMF.
Therefore, exogenous resolves can act as an effective drug to reverse debilitating

fibrosis by degrading abnormal fibrotic tissues.>

Collagenase is a lysosomal enzyme, capable of degrading phosphate esters,
proteins, polysaccharides, glycosides, and sulfate esters. In a controlled clinical trial,
Lin and Lin found that intralesional injections of collagenase (0.5 ml of 1% solution
of collagenase type I-V mixture) resulted not only in significant improvement in
mouth opening, but also in a striking reduction of hypersensitivity to spices, sour,
cold, and heat. These results indicated that collagenase treatment was approximately

fivefold more effective than triamcinolone diacetate. After morphologic and
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histological observations of biopsy specimens, Lin and Lin thought that this effect
was attributable to increased vascular circulation and epithelium regeneration after

lysis of the submucous fibrous tissue.*

Hyaluronidase 1500 IU twice weekly also showed a much quicker effect in
ameliorating the burning sensation and painful ulceration than did dexamethasone,
though the effect was short-term.*” Further study found that hyaluronidase could
ameliorate the symptoms and signs of OSMF by depolymerizing hyaluronic acid,
which is the ground substance in connective tissue, lowering the viscosity of the
intercellular cement substance, and decreasing collagen formation. Chymotrypsin, an

endopeptidase, hydrolyzes ester and peptide bonds.

It was also used as a proteolytic and anti-inflammatory agent in the treatment

of OSMF.*®
Vasodilators

Pathologically, occlusive blood vessels (because of the deposition of collagen
fibers and hyper coagulation status of blood) restrict nutrients and therapeutic
substances from reaching the affected tissue, which may be one of the reasons for the
unsatisfactory therapeutic effect of drug treatment of OSMF. Thus some drugs that
were used to improve circulation and hemorrheology were tried in the treatment of

OSMEF. !

Pentoxifylline is a methylxanthine derivative, and was first used to treat
intermittent claudication, sickle-cell disease, and vascular dementia because of its
vasodilating properties and ability to decrease the viscosity of blood. Samlaska CP

et al. considered pentoxifilline (400 mg tablets) an effective adjunct in the treatment
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of OSMF. After 7-month trial periods and 6 to 12 months of clinical follow-up,
patients in the experimental group showed more obvious symptoms and signs of
amelioration than patients in the control group (p<0.01). The curative effect of
pentoxifylline may be attributable to its properties of suppressing leukocyte function,
altering fibroblast physiology, and stimulating fibrinolysis. In addition, it causes
neutrophil degranulation, promotes natural killer cell activity, and inhibits T-cell and
B-cell activation. But the gastrointestinal tract and central nervous system side

effects of pentoxifylline were always obvious after administration.®*
Others

Interferon-y (INF-y) intralesional injection of interferon gamma (0.01- 10.0
U/mL) 3 times a day for 6 months. It is an antifibrosis factor. Haque et al. studied its
antifibrotic effect in OSMF patients in an open, uncontrolled clinical trial, and found
that the net gain of mouth opening after 6 months of treatment was 8.4+ 3.5 mm
(mean * SD), and that clinical symptoms also seemed to improve. Further studies
attributed the antifibrotic effect to a down regulation of fibroblast proliferation and
collagen synthesis, and an up-regulation of the antifibrotic cytokine and collagenase

synthesis in the basal layer of the epithelium and lamina plroplria.3 >

Tai et al. (2001) treated OSMF patients with milk from cows immunized with
human intestinal bacteria (immune milk) 45 g milk powder twice a day for 3 months.
This may act by suppressing the inflammatory reaction and modulate cytokine
production of anti-inflammatory components. After 3 months of treatment, 69.2% of
patients had significantly increased their maximum mouth opening by more than 3

mm (P <. 01).%
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Jirge et al. (2008) used levamisol to treat subjects of OSMF. The results
indicated that levamisol, antioxidant and the combination of levamisol 50 mg three
times daily for three alternate weeks, and antioxidant showed significant improvement
in mouth opening and reduction in burning sensation. Levamisol has been found to
modulate both cellular and humoral immunity in patients. The reduction in the levels
of IgG, IgA and IgM were seen in the study suggests that the humoral response in
OSMF was modified, probably due to slowing down the chronic inflammatory

pI’OCCSS.gO

Treatment with intralesional placental extracts (Inj. Placentrex) 2 ml once a
week (Katharia SK et al.)’' resulted in significant improvement in mouth opening,
color of oral mucosa, burning sensation, and reduction of fibrous bands. The action
of placental extract is essentially biogenic stimulation and use is based on the tissue
therapy method. This owes its inception to the corneal transplantation. According to
this theory when animal and vegetable tissues are severed from the parent body and
exposed to unfavorable conditions, but not mortal to their existence, undergo
biogenic readjustment leading to development of substance in the state of their
survival to ensure their vitality biogenic stimulators. Such tissues or their extract
when implanted or injected into the body after resistance of pathogenic factors

stimulates metabolic or regenerative process thereby favoring recovery.20
Physiotherapy

This includes measures such as forceful mouth opening and heat therapy.
Heat has been commonly used. Aggressive physical therapy post surgery is essential:

without physical therapy compliance, the risk of recurrent trismus is possible.
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Patients should be aware that, although the trismus has resolved post surgery, their
OSMF has not been cured. As such, continued physical therapy for the rest of their
life is the best way to prevent recurrence of trismus. In addition, cessation of betel

nut use is essential to minimise disease plroglression.g2
Microwave Diathermy

Microwave diathermy has been tried and found to be valuable in the
treatment of fibrosis and trismus following dental extraction and other
musculoskeletal conditions. Gupta DS and Gupta MK (1980)*° tried Physio-fibrolysis
by microwave diathermy. Satisfactory results were obtained in the early and
moderately advanced stages of the disease. Microtone 200 units producing
microwaves of 2450MC/s was also used in treating OSMF along with injection of

steroids, hyaluronidase and placental extract.
Surgical Management

As OSMF progresses to moderate to severe trismus, surgical intervention is
required. It should be noted that post surgery, an aggressive regimen of physical
therapy is essential to long-term resolution of trismus. Multiple surgical modalities
have been attempted, from moderately invasive to significantly invasive. The most
common surgical modality used initially includes release of intraoral fibrous bands,
coronoidotomies, muscle of mastication myotomies, and soft tissue reconstruction
with split thickness skin graft or allograft. Aggressive physical therapy post surgery
is essential. Without physical therapy compliance, the risk of recurrent trismus is
possible. Patients should be aware that while the trismus has resolved post surgery,

their OSMF has not been cured. As such, continued physical therapy for the rest of
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their life is the best way to prevent recurrence of trismus. In addition, cessation of
betel nut use is essential to minimize disease progression. Finally, oral cancer
surveillance is necessary for the rest of the patient’s life. In the case documented in
this report, this procedure was performed combined with intralesional steroid

injections to minimize fibrous healing postoperatively.74

For cases in which initial surgical intervention is unsuccessful more
aggressive surgical therapy is indicated. Again, excision of any fibrous bands
intraorally, repeated masticatory muscle myotomy is required. Often in this situation,
a larger soft tissue buccal defect is created, needing large soft tissue reconstruction.
This can include a temporalis pedicle flap, superficial temporalis fascia pedicle flap,

or a radial forearm free flap combined with split thickness skin graft coverage.12

2.3.13 Clinical Review of OSMF

Mehrotra R et al. (2009) conducted a hospital-based study on 65 clinically
diagnosed and histopathologically proven patients of OSMF and 42 age and sex
matched controls. In these samples serum lipids including: (i) Total cholesterol, (ii)
LDL cholesterol (LDLC), (iii) HDL cholesterol (HDLC) (iv) VLDL cholesterol
(VLDLC) (v) triglycerides (vi) Apo-Al (viii) Apo-B and (viii) LPa were analyzed. A
significant decrease in plasma total cholesterol, HDLC and Apo-Al was observed in
patients with OSMF as compared to the controls. Thus an inverse relationship
between plasma lipid levels and patients of OSMF was found. They concluded that
the lower levels of plasma cholsesterol and other lipid constituents in patients might

be due to their increased utilization.”*
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Chawda JG et al. (2011) conducted a study on a total of 30 subjects (25 oral
cancer patients and 5 controls). Fasting blood lipid profile including cholesterol (C),
triglycerides (TG), high density lipoprotein (HDL), low density lipoprotein (LDL)
and very low density lipoprotein (VLDL) were evaluated using spectrophotometric
kits, with CHOD PAP technique. The levels of total lipids, cholesterol and HDL
were significantly lower in oral cancer patients as compared to controls, but LDL and
VLDL values were not significant. They concluded that there is an inverse

relationship between the lipid levels and the occurrence of oral cancer.'

Chalkoo AH et al. (2011) conducted a study on 20 clinically diagnosed
patients of OSMF between the age group of 20 and 50 years male patients were
studied. Serum lipid including, (i) serum cholesterol, (ii) LDLC, (iii) HDLC, (iv)
VLDL, (v) triglycerides, (vi) HDLC/LDLC ratio and (vii) serum cholesterol/HDLC
were analyzed. Serum cholesterol and LDLC showed a significant decrease whereas
serum triglycerides and HDLC were slightly increased in some patients with OSMF.
Thus, the study strengthens the evidence of alterations in plasma lipid levels in

OSMF patients.”

Kumar P et al. (2013) conducted a study on 30 patients were included in the
study, 20 with oral submucous fibrosis and 10 healthy controls. Fasting plasma lipid
profile including Total Cholesterol (TC), Very Low Density Lipoproteins (VLDL),
Low Density Lipoproteins (LDL), High Density Lipoproteins (HDL) and
Tril)Glycerides (TG) were measured using semiautomatic analyser. Significant
decrease in plasma total cholesterol, LDL and HDL was observed in patients with

OSMF as compared to the controls, but it was not statistically significant for VLDL
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and TG values. Thus, The results of the present study show that there is an inverse

relationship between lipid profile and the presence of oral submucous fibrosis.”®

Radhakrishna M et al. (2014) conducted a study on 30 patients with oral
submucous fibrosis and 19 healthy controls. Serum lipids including (i) total
cholesterol, (ii) LDL cholesterol (LDLC), (iii) HDL cholesterol (HDLC), (iv) VLDL
cholesterol (VLDLC) and (v) triglycerides, were analyzed using spectrophotometry
kits. A significant decrease in serum total cholesterol (TC) levels, TC:HDLC ratios
(p =0.005, p=0.001 respectively) were observed in oral submucous fibrosis patients
as compared to the control group. They concluded that decrease in total cholesterol
in patients with OSF could be due to the greater utilization of lipids including total

cholesterol by the cells for new membrane biogenesis.g7

Ajai K et al. (2014) conducted a study on 45 clinically and
histopathologically diagnosed cases of OSMF and 45 age and sex matched controls.
The complete lipid profile including TC, TG, HDL cholesterol, LDL cholesterol and
VLDL cholesterol was analyzed. They found that serum lipid levels were
significantly lower in the patients with OSMF than in the controls. When the values
were compared between different disease stages, the maximum reduction of lipids
was evident for stage 3 OSMF. They concluded that the level of serum lipids

decreases with progression of the disease.”®

Ranjith Kumar Kanthem, Venkateswar Rao Guttikonda (2015) conducted a
study on 50 patients of OSMF, diagnosed clinically and histopathologically, were
included as the study subjects. A group of 50 age and sex matched normal subjects

without any oral pernicious habits were taken as controls. The serum lipid profile
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consisting of total cholesterol (TC), triglycerides (TGs), high density lipoprotein
(HDL), very low density lipoprotein (VLDL) and low density lipoprotein (LDL)
were analyzed using Erba Chem-5 Plus Analyzer. Serum TC, HDL and LDL levels
were significantly decreased in OSMF patients as compared to controls. As the
clinical stage progresses, the TC and HDL levels were gradually reduced. All the
lipid profile parameters such as TC, TG, HDL, VLDL and LDL progressively
reduced as the histological grade advanced. They concluded that there is an inverse

relationship between lipid profile and the presence of OSMF.”

2.4 Lipids as Biomarkers
2.4.1 Introduction

Basically lipids are defined as a very heterogenous group of biomolecules
that are generally insoluble in water but which readily dissolve in non-polar solvents,
such as ether and chloroform.'® Lipids may also be defined as hydrophobic or
amphiphilic small molecules; the amphiphilic nature of some lipids allows them to
form structures such as vesicles, liposomes, or membranes in an aqueous

environment. !
2.4.2 Classification

Lipids can be classified based on their composition and the functions they
perform (Figure 5). On the basis of their composition, lipids are broadly classified
into simple lipids (esters of fatty acids with alcohol; these include fats, waxes),
complex lipids (esters of fatty acids with alcohols containing additional groups such

as phosphate, nitrogenous base, carbohydrate, protein etc.; these include phospholipids,
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non-phosphorylated lipids, lipoproteins, sulfolipids), and derived lipids (derivatives
obtained on the hydrolysis of simple and complex lipids which possess the
characteristics of lipids; these include eicosanoids, isoprenoids, fat soluble vitamins,

steroids, ketone bodies, fatty acids).

On the basis of their function, lipids are broadly classified as storage lipids
(fats, oils), structural lipids (phospholipids, non-phosphorylated lipids), and lipids as
signals, cofactors and pigments (phosphatidylinositol, eicosanoids, steroid hormones,

fat soluble vitamins, lipid quinines, dolichols).m2

CLASSIFICATION OF LIPIDS

BASED ON COMPOSITION BASED ON FUNCTIONS

Jﬁ ¥

LIPIDS AS SIGNALS,

¥ ¥ ¥ ¥

SIMPLE COMPLEX DERIVED STORAGE STRUCTURAL COFACTORS AND
LIPIDS LIPIDS LIPIDS LIPIDS LIPIDS PIGMENTS
* Fats * Phospholipids o [soprenoids ® Fats  Phospholipids . Pllmsphaﬁdylinositol
* Waxes * Non-Phosphorylated ® Fat soluble vitamins ® Oils ® Non-Phosphorylated + Eicosanoids
lipids ® Steroids lipids + Steroid hormones
* Lipoproteins ® Ketone bodies . Fi_lt _solub'le_ vitamins
« Sulfolipids *® Fatty acids  Lipid quinines

+ Dolichols

Figure 5: Classification of Lipids'®

2.4.3 Digestion of lipids in oral cavity, stomach and small intestine

Most of the dietary lipid is in the form of triglycerides, cholesterol, and
phospholipids. The digestion of lipids is initiated in the oral cavity by the action of

enzyme lingual lipase, with diglycerides being the primary reaction product. The digestion
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of lipids in the stomach is almost negligible, because of lack of emulsification and
low pH, thus creating an unfavorable environment for the action of gastric lipase. In
the small intestine emulsification takes place by three complementary mechanisms:
detergent action of bile salts; surfactant action of degraded lipids; mechanical mixing
due to peristalsis. This disperses lipids into smaller droplets due to reduction in the
surface tension and an increase in the surface area of lipid droplets. The pancreatic
enzymes are primarily responsible for the degradation of dietary triacylglycerols,
cholesteryl esters and phospholipids. Pancreatic lipase cleaves triacylglycerols to
produce 2-monoacylglycerol and free fatty acids. Pancreatic cholesterol esterase
cleaves cholesteryl esters to produce cholesterol and free fatty acids. Phospholipids

undergo hydrolysis by the action of pancreatic phospholipases.'®

2.4.4 Absorption and transport of lipids

Bile salts act as biological detergents, converting dietary fats into mixed
micelles of bile salts and triacylglycerols, thereby exerting a solubilizing effect on
the lipids. The products of lipase action i.e. monoacylglycerols, diacyl-glycerols, free
fatty acids, and glycerol diffuse into the epithelial cells lining the intestinal surface.
In the cells of intestinal mucosa, long chain fatty acids are reconverted into
triacylglycerols by the action of enzymes thiokinases and acyl transferases. The
resynthesized lipids form lipoprotein aggregates called chylomicrons, which move
from the intestinal mucosa into the lymphatic system by exocytosis from which they
enter the blood and are carried to muscle and adipose tissue. In the capillaries of

these tissues, the extracellular enzyme lipoprotein lipase, activated by apoC-II,
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hydrolyzes triacylglycerols to fatty acids and glycerol. These fatty acids and glycerol
are taken up by cells in the target tissues. In muscle, the fatty acids are oxidized for

energy whereas in adipose tissue, they are reesterified for storage as triacylglycerols.

When the diet contains more fatty acids than are needed immediately for fuel
or as precursors, the liver converts them to triacylglycerols, which are packaged with
specific apolipoproteins into Very Low Density Lipoprotein Cholesterol (VLDL-C).
The VLDL-Cs are transported in the blood to muscle and adipose tissues. In the
adipose tissue, the triacylglycerols are removed and stored in lipid droplets within
adipocytes, whereas in muscle fatty acids are oxidized to supply energy. The loss of
triacylglycerols converts some VLDL-C to VLDL-C remnants, also called Intermediate
Density Lipoprotein Cholesterol (IDL-C), and with further removal of triacylglycerol
to Low-Density Lipoprotein Cholesterol (LDL-C). LDL-Cs carry cholesterol to
extrahepatic tissues that have specific plasma membrane receptors for LDL-C. These
receptors mediate the uptake of cholesterol and cholesteryl esters. High Density
Lipoprotein Cholesterol (HDL-C) mediates the transport of excess cholesterol in

extrahepatic tissues back to the liver.'"
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2.4.5 Lipid Profile Patterns in Oral Cancer

Lipids in malignant tumors are not only necessary for providing the
membrane constituents of proliferating cells but are also needed for energetic,
biophysical and signaling pathways that drive tumorigenesis. Dysregulated lipid
metabolism is a hallmark of cancer.'® Cancer specific modifications of the lipid
metabolism can affect the production of specific signaling lipids, such as factors
derived from poly-unsaturated fatty acids and alter the availability of specific Fatty

Acids (FA) pools required for protein modification. 105

Furthermore, researchers have been intrigued in recent years with the possible
role of dietary and endogenous lipids in the etiology and prognosis of cancer.
Cholesterol, which is recognized to be important factor in the etiology of coronary
heart disease, has recently become the focus of attention on the possible role in the
etiology of cancer. There is a consistent surge of studies showing an increased

106 .
There exists a

mortality in cancer subjects with low plasma cholesterol levels.
controversy that hypocholesteremia is a predisposing factor for cancer development,
or hypocholesteremia is in fact the result rather than the cause of cancer. Current
theories regarding cancer causation have generated interest in variables such as levels

of serum cholesterol and triglycerides as potential associations with cancer relating to

dietary factors or basic constitutional factors.'”’

Cancer tissues are able to synthesize lipids de novo and it has also been

demonstrated that the amount of lipid synthesis in cancer tissue is comparable to

108

liver. ™ It has been shown that adipocytes promote homing, migration and invasion

of cancer cells. They sustain cancer metastases by providing energy for rapid tumor
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growth. Furthermore, co-culture of adipocytes and cancer cells demonstrate transfer
of lipids from adipocytes to cancer cells, enhanced lipolysis in adipocytes and

e 109
elevated B-oxidation in cancer cells.

It has been consistently observed that in some malignant diseases, blood
cholesterol undergoes early and significant changes. Cholesterol and Triglycerides
(TGL) are important lipid constituents of the cell and are essential to carry out

several vital physiological functions.

Cholesterol is essential for maintenance of the structural and functional
integrity of all biological membranes. It is also involved in the activity of membrane-
bound enzymes and is important for stabilization of the DNA helix. Several
prospective and retrospective studies have shown an inverse association between

blood lipid profile and different cancers."'"?

Lohe et al. (2010) have observed an inverse relationship between serum lipid

profile and oral cancer / precancer.’

Patel et al. (2004) have also observed an inverse relationship between lower
plasma lipid profile and head and neck malignancies/oral precancerous conditions.
Furthermore, some investigators have also found a relation of low serum cholesterol

with increased risk of cancer occurrence and mortality.'

It also needs to be emphasized that cellular uptake and regulation of
cholesterol is mediated by lipoprotein receptors especially located on the surface of
the cells. For transport in plasma, TGL and cholesterol are packaged into
lipoproteins, which are then taken up and degraded by cells to fulfill the demands for

cellular functions.'
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Thus, since lipids play a substantial role in maintaining cellular integrity, it is
not surprising that altered lipoprotein patterns also have been associated with
malignancies. Patients suffering from Oral cancer exhibit altered levels of TC, TGL,
HDL-C, LDL-C and VLDL-C'"". Also, altered lipid profile patterns are observed in

. . . . 112
other malignancies such as hematological neoplasms, breast cancer, ovarian cancer, efc.

2.4.6 Clinical Review of Lipids in PMDs

Gupta S, Gupta S (2011) '3 conducted a study on 25 clinically diagnosed and
histopathologically proven patients of oral squamous cell carcinoma and 15 healthy
controls were compared with 15 patients each of OSMF, leukoplakia, and lichen
planus. In these groups, serum lipids including: (i) total cholesterol, (ii) high density
lipoprotein cholesterol (HDLC), and (iii) triglycérides were analyzed. A significant
decrease in plasma total cholesterol, HDLC, and triglycerides was observed in the
patients with the precancerous lesions and conditions as compared to the controls.
Thus, the result of present study shows an inverse relationship between plasma lipid
levels and patients. However, they had higher levels of cholesterol and lower levels

of HDLC and triglycérides as compared to the oral squamous cell carcinoma group.

V Reddy et al (2011) '** conducted a study which was aimed to correlate the
etiological factors to the severity of clinical grading along duration, frequency and
style of chewing habit. Cross sectional study design of 390 oral submucous fibrosis
(OSMF) patients who attended the dental clinic in Central India, Indore, over a
period of 3 years was done. Grade I OSMF was seen in 50.51% (197), grade 1l

OSMF in 28.20% (110) and grade III OSMF in 21.28% (83) subjects, with a male to
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female ratio of 2.3:1. Gutkha and other arecanut products was practiced most
commonly and showed significant risk in the severity of OSMF it was concluded in
this study that the relative risk of OSMF increased with duration, frequency and style

of chewing habits for longer duration and swallowing it without spitting.

A study by Kumar P et al (2012)'"° was aimed to evaluate the alteration in
plasma lipid profile in oral submucous fibrosis (OSF) patients. A total of 30 patients
were included in the study, 20 with oral submucous fibrosis and 10 healthy controls.
Fasting plasma lipid profile including Total Cholesterol (TC), Very Low Density
Lipoproteins (VLDL), Low Density Lipoproteins (LDL), High Density Lipoproteins
(HDL) and Tri-Glycerides (TG) were measured using semiautomatic analyser. The
data obtained were analysed using independent sample 't' test. A statistically
significant decrease in plasma total cholesterol, LDL and HDL was observed in
patients with OSMF as compared to the controls, but it was not statistically
significant for VLDL and TG values. It was concluded that there is an inverse
relationship between lipid profile and the presence of oral submucous fibrosis.
Hence, alteration in plasma lipid profile may have a diagnostic role in the future and
can be used as a biochemical indicator to detect the initial changes seen in the

neoplastic process.

Sharma G et al (2013)"'° conducted a study in 10 clinically diagnosed patients
of OSMF. Fasting blood samples were collected in plain vials and their lipid profiles
were analysed and then compared with the normal standardized values showed a

significant decrease in serum cholesterol LDLC and LDL/HDLC ratio, whereas
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HDLC was found to be raised in some patients in the study group as opposed to

controls.

Maximum patients were in 3™ to 4™ decade and male predominance was seen.
Their lipid profile when compared with the normal standardized values showed a
significant decrease in serum cholesterol, LDL cholesterol and LDL/HDL ratio. The
LDL cholesterol was significantly lower in OSMF patients alongwith VLDL and
LDL/HDL ratio. They concluded that the lower lipid status may be considered as a

useful indicator for initial changes occurring in the neoplastic cells.

Singh S et al. (2013) """ conducted a study on 75 subjects, 50 individuals were
oral carcinoma patients and 25 individuals were healthy controls. The parameters
assessed included total cholesterol (TC), highlldensity lipoprotein-cholesterol
(HDLC), low-density lipoprotein-cholesterol, very low-density lipoprotein- cholesterol
and triglycerides (TGL). These groups were subdivided into subjects with no habit of
tobacco (NHT) and subjects with habit of tobacco (WHT) conducted a study on 30
patients which were included in the study, 20 with oral submucous fibrosis and 10
healthy controls. Fasting plasma lipid profile including Total Cholesterol (TC), Very
Low Density Lipoproteins (VLDL), Low Density Lipoproteins (LDL), High Density
Lipoproteins (HDL) and TrillGlycerides (TG) were measured using semiautomatic
analyser. Significant decrease in plasma total cholesterol, LDL and HDL was observed
in patients with OSMF as compared to the controls, but it was not statistically
significant for VLDL and TG values. Thus, the results of the present study show that
there is an inverse relationship between lipid profile and the presence of oral

submucous fibrosis.
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Gupta N ez al. (2014)'"® conducted a study on 95 subjects who were clinically
diagnosed as patients of head and neck cancer and oral submucous fibrosis & age
and sex matched healthy controls. The lipid profile values including (i) serum
cholesterol (ii) low density lipoprotein cholesterol (iii) high density lipoprotein
cholesterol (iv) very low density lipoprotein cholesterol (v) serum triglyceride were
estimated. Also the lipid profile values in TNM (primary tumor, regional lymph
node, distant metastasis) staging in head & neck cancer patients and functional
staging of oral submucous fibrosis patients were also estimated. They found that
mean lipid levels were found to be maximum in oral cancer patients for all the
parameters except serum high density lipoprotein cholesterol. For all the variables
except serum low density lipoprotein cholesterol, minimum values were observed in
oral submucous fibrosis patients. For serum low density lipoprotein cholesterol
minimum values were observed in control group. They concluded a direct
relationship between lipid profile, cancer patients and an inverse relationship

between lipid profile and oral submucous fibrosis patients.

Goel P et al. (2015) '"? conducted a study on 20 clinically diagnosed patients
of OSF, 20 biopsy-proven cases of leukoplakia, 20 biopsy-proven cases of lichen
planus and 20 subjects in the control groups were studied and serum lipids including
the following were analyzed: (i) serum cholesterol, (ii) serum triglyceride, (iii) low-
density lipoprotein (LDL), (iv) high-density lipoprotein (HDL), and (v) very low-
density lipoprotein (VLDL). They found that Serum lipid profile had inverse
relationship with oral precancerous conditions/lesions. Serum triglycerides and

VLDL levels showed significant reduction in patients with leukoplakia and lichen
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planus as compared with controls. No significant correlation of the lipid has been

found in the OSF patients.

Poorey V.K, Thakur P (2015)'* conducted a study on newly diagnosed and
histologically confirmed, 100 head and neck malignancy cases. Fasting blood
samples were collected and the lipid profile studied. They found that there is a
preponderance of head and neck malignancy in the age group of 41-60 years, males
having the higher incidence. Malignancy involving oral cavity were the commonest
and majority were well differentiated. Statistically, there was a highly significant
reduction of mean serum total cholesterol (TC), triglycerides and high density
lipoproteins (HDL) in the subjects of head and neck malignancy as compared to the

control group.

Neeta Misra et al (2017)'*' in conducted a study including 50 subjects ,25
subjects with OSMF and 25 subjects having habit of tobacco but no OSMF .She
concluded that lower serum lipid status may be considered as a useful indicator for

initial changes occurring in the neoplastic cells
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MATERIALS AND METHODOLOGY

3.1 INTRODUCTION

This study was conducted in Department of Oral Medicine and Radiology of
Babu Banarasi Das College of Dental Sciences, Lucknow. Ethical clearance for the

study was obtained from the institutional ethical committee.

The study population was drawn from the patients attending the outpatient
Department of Oral Medicine & Radiology. In the present study 100 subjects out of
with clinically diagnosed Oral Submucous Fibrosis were enrolled and 100 controls

with no apparent lesions of the oral mucosa having tobacco habit.

The criteria for diagnosis of OSMF were restricted mouth opening, presence

of palpable vertical fibrous band, stiffness and blanching, W.H.O criteria 122

3.2 ARMAMENTARIUM [Figure-7(a)]

3.2.1 Examination of patient

1. Electrically operated dental chair with illumination.
2. A pair of sterile disposable gloves

3. Disposable mouth mask

4. Stainless steel kidney tray

5. Mouth mirror (No. 5)

S

Straight probe
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7. Tweezers and
8. Explorer.
9. Sterile Gauze piece and cotton swab.

10. Vernier caliper

STERICARE

'PREMIUM LATEX SURGICAL GLOVES
(n= cerisiouatiex)

=

043z @l NO

Figure 8: Measurement of mouth opening
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3.2.2 Collection of serum samples [Figure-7(b)]

—_

. A pair of sterile disposable gloves

2. Disposable mouth mask

3. Sterile cotton

4. Tourniquet

5. Sterile disposable syringe -5ml

6. Sterile disposable needle 23gaugex25mm (Dispovan)
7. Test tubes 12x75mm

8. Centrifugation machine (REMI R8C Laboratory Cenrifuge) 3000 rpm.

Figure 9: Centrifugal Machine
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3.2.3 Estimation of lipid profile
1. ERBA CHEM-5 chemical analyzer
2. Des kits from Erba Diagnostics, Daman

3. Micro pipette with tip (250121, 1000 pl)

3.3 Patient Selection

The study subjects were made to sit comfortably on a dental chair. Patients
were examined under artificial illumination using sterile gloves. The clinical examination
was carried out following the method described by Kerr, Ash and Millard'** and
relevant data were entered into the proforma. Detailed interview with emphasis on
recording any oral habits of chewing areca nut, paan (betel quid), and gutkha
(commercially available processed tobacco containing preparations), the duration of
habit and the frequency of each habit per day. Each patient was informed about the

protocol and was given appropriate instructions after obtaining a written consent.

3.3.1 Inclusion Criteria
1. Subjects who are healthy and well oriented to time, place and person.
2. Subjects of either sex aged between 25 -55 yrs.
3. Subjects with habit of tobacco consumption in any form.

4. Subjects with clinically diagnosed oral submucous fibrosis.
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3.3.2 Exclusion Criteria

1. Subjects who have undergone any treatment for OSMF previously.

2. Subjects suffering from any known systemic disease that can alter lipid profile.
3. Pregnant, menstruating and subjects on oral contraceptives.
4. Subjects failing to give their consent.
Following the establishment of the diagnosis, each patient was educated about

the nature of the condition, its precancerous potential and motivated to discontinue the

use of areca nut, tobacco or any abusive habit in any form.

All patients underwent an oral prophylaxis procedure to remove extrinsic
stains. This was done to motivate the patient toward recovery and to know if the

patient resumed the habit.

Khanna and Andrade™ classification system of OSMF based on interincisal

opening was used for the study. (Figure 8)
*  Group 1 : Early OSMF without trismus (MIO >35mm)
*  Group 2 : Mild to moderate disease (MIO 26 to 35 mm)
* Group 3 : Moderate to severe disease (MIO 15 to 25 mm)

e Group 4a: Severe disease (MIO <15 mm)

¢  Group 4b: Extremely severe—malignant/premalignant lesions noted intraorally.
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Figure 10: Blanching of right buccal mucosa

S T A

Figure 11: Blanching of left buccal mucosa
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Mouth opening (Figure 8)

This was assessed as the interincisal distance as measured from the mesioincisal
edge of the upper left central incisor tooth to the mesioincisal edge of the lower left
central incisor tooth. The measurement was made using a vernier caliper and was

recorded in millimeters.
Burning sensation

The intensity of burning sensation was determined using a Visual Analogue
Scale (VAS) of 0-100, where O is no burning sensation and 100 is the worst possible

burning sensation. All the relevant data were entered in the proforma.
3.4 Method of serum sample collection

Patient was explained regarding the procedure. The patients cubital fossa was
disinfected with cotton swab dipped in spirit. Then 5m1 of blood was withdrawn from
each subject from anti-cubital vein by using disposable syringe of 23 gauge needle.
(Figure 12) Drawn blood was kept in the test tubes (Figure 13) and allowed to clot for
30 minutes before centrifugation for 15 minutes at 3000 rpm and preserved in a frozen
state at 2 to 8°C for 5 days until analysis. Serum was then separated carefully after
clot formation and was used for the study. Fresh, clean and non haemolyzed serum

from patients was used for the assay.
3.5 Method of Estimation of Plasma Lipid Profile
3.5.1 Total cholesterol

Plasma levels were estimated using cholesterol des kits obtained from Erha
Diagnostics, Mannheim. Methodology used was dynamic extended stability, CHODPAP
method, end point with lipid clearing agent. Methodology: Modified Roeschlau S

method (Roeschlaus P. ef al. 1974).123
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Figure 12: Collection of venous blood

Figure 13: Serum Samples
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Figure 14: Anlalysis Armamentarium

Principle

The estimation of cholesterol involves the following enzyme catalyzed reactions.

1. Cholesterol ester is converted into cholesterol and fatty acid in presence of

cholesterol esterase.

2. Cholesterol then combines with oxygen in the presence of cholesterol

oxidase and forms cholest-4-en-3-one and H,O,.

78



Materials and Methodology

3. 2 molecules of H,O, combines with 4aminoantipyrine and phenol and
forms 4 molecules of water and quinoeimine. Absorbance of quinoeimine

so formed is directly proportional to cholesterol concentration.
Reagent composition:
Reagent 1: cholesterol reagent
Cholesterol esterase > 200 IU/L
Cholesterol oxidase >150 IU/L
Peroxidase (horseradish) > 2000 1U/L
Sodium phenolate 20 mmol/L
4 aminoantipyrine 0.5 mmol/L
Phosphate buffer (pH: 6.5+0.1) 68 mmol/L
Lipid clearing agent
Reagent 2:  Cholesterol 200 mg /dl
52 mmolt L
Reagent 3: aqua 4
Double deionized, 0.2 micron, membrane filtered, particle free water
for reconstitution of reagent 1
Reagent Constitution

Allow reagent 1 and reagent 3 to attain room temperature. Add the amount of
aqua 4 indicated on the label to contents of each vial of reagent 1, swirl to dissolve, do

not shake vigorously.
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A blank solution is prepared by adding 1000ul of reagent to 20l of distilled
water. A standard solution is prepared by adding 1000ul of reagent to 20ul of
cholesterol standard. A test solution is prepared by adding 1000yl of reagent to 20ul
of sample. Blank is aspirated followed by standard and tests. The mixture is shook
well and incubated at 370c. The three solutions are read by using the analyzer. The

blank solution is read first followed by standard and test solution.

3.5.2 High Density Lipoprotein Cholesterol

Plasma levels were measured using HDL cholesterol kits obtained from Erba

Diagnostics, Mannheim.

Methodology: Phosphotungstic acid method, end point.

Principle

Chylomicrons, LDL and VLDL are precipitated from serum by phosphotungstate
in the presence of divalent cations such as magnesium. The HDL cholesterol remains
unaffected in the supernatant and is estimated using Erba Cholesterol reagent. Serum /
plasma in the presence of phosphotunstate and magnesium ions is dissociated to form

HDL (supernatant) and LDL + VLDL + chylomicrons (precipitate).

Reagent composition

Reagent 1:  Precipitating agent

Phosphotungstic acid 2.4mmol/L

Magnesium chloride 40 mmol/L
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Reagent 2 : HDL cholesterol standard 25 mg/dl (Figure 15)
Reagent preparation
The reagent is ready for use —

Supernatant of sample is obtained by adding 500ul of precipitant reagent to
250yl of sample. Mixture is shook well and allowed to stand for 10 minutes at room
temperature. Then the mixture is centrifuged at 4000 rpm for 10 minutes and clear
supernatant fluid is obtained which is used to determine the concentration of HDL
cholesterol in the sample. A blank solution is prepared by adding 1000l of reagent to
50ul of distilled water. A standard solution is prepared by adding 1000ul of sample to
50ul of HDL cholesterol standard. A test solution is prepared by adding 1000ul of
sample to 50ul of supernatant. The solutions are mixed well and incubated at 370c for
10 minutes. The solutions are read using the analyzer. The blank solution is read first

followed by standard and test solution.

HDL
CHOLESTEROL

liguicolor

Figure 15: Reagent preparation —-HDL Cholesterol
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3.5.3 Triglyceride

e Plasma levels were estimated from triglyceride des kit obtained from Erba.

e Diagnostics Mannheim.

Methodology: Dynamic extended stability with lipid clearing agent, GPO- Winder

method, end point.

Principle :

1. Triglyceride combines with water in presence of lipase and forms glycerol and
free fatty acids.
2. Glycerol along with ATP in presence of glycerol kinase forms glycerol 3

phosphate and ADP.

3. Glycerol 3 phosphate along with oxygen in presence of glycerol phosphate

oxidase firms dihydroxyacetone phosphate and H202.

4. HyO, along with 4 aminoantipyrine and 3, 5 dichloro-2-hydroxybenzene sulfonate
in presence of peroxidase forms quinoneimine dye and 2 molecules of water.
The intensity of chromogen (quinoneimine) formed is proportional to the
triglyceride concentration in the sample.
Reagent composition: (Figure 16)
Reagent 1: triglyceride des reagent

Active ingredient Concentration:

e ATP 2.5 mmol/L

e Mg2+ 2.5 mmol/L
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® 4 Aminoantipyrinc 0.8 mmol/L

e 3.5 dichloro-2-hydroxybenzene sulfonate 1 mmol/L

o Peroxidase > 2000 U/L

e (Glycerol kinase > 550 U/L

e (Glycerol phosphate oxidase > 8000 U/L

e Lipoprotein lipase > 3500 U/L

e Buffer (p1-1: 7.0 + 0.1 at 200C 53 mmol/L

Also contains non reactive fillers, stabilizers and surfactants

Reagent 2:  Triglyceridc standard

Triglyceride standard 200 mg/dL

TRICLYCERIDES

e

CHOLESTEROL

liquicolor™™
5t )

liguwalor
o2 -

T 100 ml
& 2017-11
i 2..8°C

Figure 16: Reagent preparation — Triglyceridc standard
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Reagent reconstitution

Allow the reagent bottle and aqua 4 (supplied in the kit) to attain room temperature.
Add the amount of aqua 4 indicated on the label to the contents of each vial. Swirl to
dissolve, allow to stand for 10 minutes at room temperature and do not shake vigorously.
A blank solution is prepared by adding 100ul of reagent to 10l of distilled water. A
standard solution is prepared by adding 1000ul of reagent to 10ul of triglyceride
standard. A test solution is prepared by adding 1000ul of reagent to 1000l of sample.

The solutions are mixed well and incubated at 370c for 10 minutes.

The three solutions are read by using the analyzer. Blank solution is read first
followed by standard and test solution. Very low density lipoprotein cholesterol:

calculated by the following formula:

VLDL = Triglyceride / 5
Low density lipoprotein cholesterol: was calculated by using the following

formula: LDL = Total cholesterol-(VLDL- HDL).
The normal values established in our laboratory are :

Parameter Normal serum concentration (mg % )— According to Friedawald WT, 1972.

124

Total cholesterol 189 + 33

e TGL73+9
e HDL53+13
e LDL 122 +28

e VLDL 1449
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The study group was compared with above established normal values. The

results were tabulated and statistically analyzed.

3.6 Statistical Analysis

The results are presented in frequencies, percentages and mean+SD. The Chi-
square test was used to compare the categorical/dichotomous variables between cases
and controls. The Unpaired t-test was used to compare the continuous variables
between cases and controls. The univariate and multivariate binary logistic regression
was used to find the risk factors associated with disease. The unadjusted and adjusted
odds ratio (OR) with its 95% confidence interval (CI) was calculated. Pearson
correlation coefficient was calculated. The p-value<0.05 was considered significant.

All the analysis was carried out on SPSS 16.0 version (Chicago, Inc., USA).

Formula
3.6.1 Mean and standard deviation (SD)

The sample mean is the average and is computed as the sum of all the
observed outcomes from the sample divided by the total number of events. We use x

as the symbol for the sample mean. In math terms,

x:—z.x 3.1)

where n is the sample size and the x correspond to the observed valued.
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We define the variance to be
2 1 < Y
§=——> (x-x) (32)
- 1 f=l

and the standard deviation to be

1 & —\1 (3.3)
y= [— X—XxX
\/H—E( )

3.6.2 Chi-square test

The test statistic is a chi-square random variable (X*) defined by the following

equation.
X?* =3[ (Orc- Ero)* / Ere ] (3.4)

where O, is the observed frequency count at level r of Variable A and level ¢ of
Variable B, and E, is the expected frequency count at level r of Variable A and level

¢ of Variable B.

intercept = , _ 7 — ¥ 3.5

3.6.3 Binary logistic regression

Logistic regression analysis is a popular and widely used analysis that is
similar to linear regression analysis except that the outcome is dichotomous (e.g.,

success/failure or yes/no or died/lived). The epidemiology module on Regression
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Analysis provides a brief explanation of the rationale for logistic regression and how
it is an extension of multiple linear regression. In essence (see page 5 of that module).
In essence, we examine the odds of an outcome occurring (or not), and by using the
natural log of the odds of the outcome as the dependent variable the relationships can

be linearized and treated much like multiple linear regression.

Simple logistic regression analysis refers to the regression application with
one dichotomous outcome and one independent variable; multiple logistic regression
analysis applies when there is a single dichotomous outcome and more than one
independent variable. Here again we will present the general concept. Hosmer and
Lemeshow provide a very detailed description of logistic regression analysis and its

applications.3

The outcome in logistic regression analysis is often coded as O or 1, where 1
indicates that the outcome of interest is present, and O indicates that the outcome of
interest is absent. If we define p as the probability that the outcome is 1, the multiple

logistic regression model can be written as follows:

exp(b, +b X, +b. X, +...+b X )

(3.6)
1+exp(b, +b,X, +b.X. +...+b, X))

p=

P is the expected probability that the outcome is present; X; through X, are distinct
independent variables; and by through b, are the regression coefficients. The multiple
logistic regression model is sometimes written differently. In the following form, the

outcome is the expected log of the odds that the outcome is present,
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-

P

In -
(1-p)

3.7

P
1n[(1_ﬁ)]=b0+blxl+bzxz +...+prp (3.8)

Notice that the right hand side of the equation above looks like the multiple
linear regression equation. However, the technique for estimating the regression
coefficients in a logistic regression model is different from that used to estimate the
regression coefficients in a multiple linear regression model. In logistic regression the
coefficients derived from the model (e.g., b;) indicate the change in the expected log

odds relative to a one unit change in X, holding all other predictors constant.

3.6.4 Unpaired t-test

The unpaired t method tests the null hypothesis that the population means
related to two independent, random samples from an approximately normal

distribution are equal.
t=x1-x2/(sqrt(1/n;+1/nz)
s:[sum(xj—x1)2+sum(xi—xz)2]/(n1+n2—2)

where x; and x, are the sample means, s? is the pooled sample variance, n; and
n, are the sample sizes and t is a Student t quantile with n; + n, - 2 degrees of

freedom.
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3.6.5 Pearson correlation coefficient

Correlation between sets of data is a measure of how well they are related. The
most common measure of correlation in stats is the Pearson Correlation (r). The full
name is the Pearson Product Moment Correlation or PPMC. It shows the linear

relationship between two sets of data.

r= n(Ixy) - (Xx)(Ty) (3.9)
V [ nEx2- (Ex1] [ nSy? - (Sy)]

89



CHAPTER-4

OBERVATIONS AND RESULTS

4.1 Age distribution

Table-1: Age distribution of cases and controls

) Cases Controls
Age in years L
(n=100) (n=100) p-value

Age in years No. % No. %

<30 38 38.0 35 35.0

30-40 30 30.0 36 36.0

0.81

41-50 29 29.0 27 27.0

>50 3 3.0 2 2.0

Mean+SD (Range) 36.14+9.36 34.59+8.48

1Chi—square test

m Cases m Controls

40 -
35
30

25 A1

15
10 A

CESSSNS

<30 30-40

41-50

Figure 17: Age distribution of cases and controls
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Table 1 & Figure 17 shows age distribution of cases and controls. More than

one third of cases (38%) and 35% of controls were below 30 years of age. However,

30% of cases and 36% of controls were between 30-40 years. The mean age of cases

and controls was 36.144+9.36 and 34.59+8.48.

4.2 Gender distribution

Table-2: Gender distribution of cases and controls

Cases Controls L
p-value
Gender (n=100) (n=100)
No. % No. %
Male 97 97.0 98 98.0
0.65
Female 3 3.0 2 2.0

'Chi-square test

Table 2 shows gender distribution of cases and controls. Majority of both

cases (97%) and controls (98%) were males. There was significant (p>0.05)

association of age and gender between cases and controls.
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4.3 Smokeless tobacco habit between cases and controls

Table-3: Comparison of smokeless tobacco habit between cases and controls

Cases Controls p-value'
Smokeless tobacco (n=100) (n=100) OR (95%CI)
habit
No. % No. %
- *k
User 92 | 920 | 77 | 770 | 3431451 0003
8.11)
Non-user 8 8.0 23 23.0 1.00 (Ref.)

OR-0dds ratio, CI-Confidence interval, 'Chi-square test, *Significant, Ref.-Reference

category

80 4+~

a0 +~

20 +

m Cases

m Controls

100

60 -+

Figure 18: Comparison of smokeless tobacco habit between cases and controls

Table 3 & Figure 18 shows the comparison of smokeless tobacco habit

between cases and controls. The percentage of smokeless tobacco users in the cases

(92%) was higher than controls (77%). The smokeless tobacco users were 3.43 times

significantly higher in cases than controls (OR=3.43, 95%CI=1.45-8.11, p=0.003).
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4.4 Smoking habit between cases and controls

Table-4: Comparison of smoking habit between cases and controls

Cases Controls p-value'
(n=100) (n=100) OR (95%CI)
Smoking
No. % No. %
Smoker 28 | 28.0 39 39.0 0.60 (0.33- 0.09
1.10)
Non-smoker 72| 72.0 61 61.0 1.00 (Ref.)

OR-Odds ratio, CI-Confidence interval, 'Chi-square test, *Significant, Ref.-Reference

category
m Cases mControls
//
//’ //’
so 1 _~ _ A
- - : !
70 - /
60 -
so 1~ "
// T
®AOT 7 L ————
0+~ § I
o //
. - I—
10 7
0 T
Smoker Mon-smoker

Figure 19: Comparison of smoking habit between cases and controls

Table 4 & Figure 19 shows the comparison of smoking habit between cases
and controls. More than half of cases (28%) and 39% of controls were smoker. There

was no significant (p>0.05) association of smoking habit between cases and controls.
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4.5 Multiple tobacco use between cases and controls

Table-5: Comparison of multiple tobacco use between cases and controls

Cases Controls p-value'
Multiple tobacco use (n=100) (n=100) OR (95%CI)
No. %
Both chewer and smoker 20 200| 16 | 16.0 1'321 5(1)563_ 0.46
Single habit 80 80.0| 84 |84.0 1.00 (Ref))

OR-Odds ratio, CI-Confidence interval, 'Chi-square test, *Significant, Ref.-Reference

category
m Cases m Controls
- ~
%0 _difrdi—
80 ————
i e
s -
w22 —
= 40 -
30 17 b —
20 A - >
e
= —
O 1
Both chewer and smoker Single habit

Figure 20: Comparison of multiple tobacco use between cases and controls

Table 5 & Figure 20 shows the comparison of multiple tobacco habit between
cases and controls. One fifth of cases (20%) and 16% of controls were both chewer &

smoker. The association was statistically insignificant (p>0.05).
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4.6 Duration of tobacco use between cases and controls

Table-6: Comparison of duration of tobacco use between cases and controls

Groups Duration in years
(Mean=SD)
Cases 4.55+1.42
Controls 4.27+£2.26
p-value' 0.29

"Unpaired t-test

Mean value

Cases

Controls

Figure 21: Comparison of duration of tobacco use between cases and controls

Table 6 & Figure 21 shows the comparison of duration of tobacco use between

cases and controls. The duration of tobacco use was insignificantly (p>0.05) higher

among the cases (4.55+1.42) compared to controls (4.27+2.26).
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4.7 Duration of tobacco use among male and females between cases and controls

Table-7: Comparison of duration of tobacco use among male and females

between cases and controls

Gender Duration of tobacco use in | OR (95% CI) p-value'
years
Cases Controls
Male 4.56+1.43 4.21+£2.24 - -
Female 4.33+1.15 7.00+0.00 Ref.

"Binary logistic regression, OR-Odds ratio, CI-Confidence interval, *Significant

m Cases m Controls

-

;o iy
e =
s I

1 -

U T 1

Male Female

Figure 22: Comparison of duration of tobacco use among male and females between
cases and controls

Table 7 & Figure 22 shows the comparison of duration of tobacco use between
cases and controls among male and females. The duration of tobacco use was in male

cases and control was 4.56+£1.43 and 4.21+2.24 years respectively. However, the
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duration of tobacco use was in female cases and control was 4.33+1.15 and 7.00+0.00

years respectively.

4.8 Lipid levels between cases and controls

Table-8: Comparison of lipid levels between cases and controls

Lipid profile Cases Controls OR (95%CI) | p-value'
Total Cholesterol 138.344+20.86 | 153.40+23.35 | 0.97 (0.95- 0.0001*
(Mg%) 0.98)

HDL Cholesterol 33.66+10.02 42.82+7.22 0.88 (0.84- 0.0001*

(Mg%) 0.92)

Triglycerides (Mg%) | 105.85+57.39 | 132.85+40.25 | 0.98 (0.97- 0.0001*
0.99)

LDL Cholesterol 81.09+13.44 | 95.46+13.08 0.90 (0.87- 0.0001*

(Mg%) 0.93)

VLDL Cholesterol 28.88+10.51 27.89+8.65 1.01 (0.98- 0.46

(Mg%) 1.04)

"Binary logistic regression, OR-Odds ratio, CI-Confidence interval, *Significant

Mean value

m Cases m Controls

160 -
P 132.85
140 _a—
120 105.8
—— 95.46
100 - 21 .00
/ a—
80
60 —/ 42.82
- 336 28.88 27.89
40 1 —— I [S— L ey
Ny = = = ==
' ‘ v ‘ v ‘ 4 ‘ v
o] T T T T T
Total HDL Triglycerides  LDL Cholesterol VLDL
Cholesterol Cholesterol (Mg%) (Mg%) Cholesterol
(Mg%) (Mg%) (Mg%)

Figure 23: Comparison of lipid levels between cases and controls
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Table 8 & Figure 23 shows the comparison of profile between cases and
controls. TC was found to be significantly (p=0.0001) lower among -cases
(138.34+20.86) compared to controls (153.40+23.35). TC was 3% lower among cases
than controls (OR=0.97, 95%C1=0.95-0.98). HDL was also found to be lower among
cases compared to controls and this was 12% significantly lower among cases than
controls (OR=0.88, 95%CI=0.84-0.92, p=0.0001). TG was only 2% lower among
cases than controls (OR=0.98, 95%CI=0.97-0.99, p=0.0001). LDL was found to be
10% lower among cases compared to controls (OR=0.90, 95%CI=0.87-0.93,
p=0.0001). However, VLDL was found to be insignificantly (p>0.05) higher among

cases than controls.
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4.9 Lipid ratio between cases and controls

Table-9: Comparison of lipid ratio between cases and controls

Lipid ratio Cases Controls OR (95% CI) p-valuel
TC/HDL cholesterol 437+1.10 3.67+0.76 2.19 (1.57- 0.0001*
ratio 3.05)

LDL/HDL ratio 2.58+0.75 2.27+0.38 2.41 (1.46- 0.001*
3.98)

"Binary logistic regression, OR-Odds ratio, CI-Confidence interval, *Significant

45

3.5

2.5

Mean value

1.5

0.5

1

1

1

1

\\\\\\\\

m Cases m Controls

e

Il/

TC/HDL cholesterol ratio

LDL/HDL ratio

Figure 24: Comparison of lipid ratio between cases and controls

Table 9 & Figure 24 shows the comparison of profile between cases and

controls. TC/HDL ratio was 2.19 folds was higher in cases than controls (OR=2.19,

95%Cl1=1.57-3.05, p=0.0001). LDL/HDL ratio was 2.41 folds was higher in cases

than controls (OR=2.41, 95%Cl=1.46-3.98, p=0.0001).
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4.10 Lipid profile among males between cases and controls

Table-10: Comparison of lipid profile among males between cases and controls

Lipid profile Males OR (95%CI) | p-value'
Cases Controls
Total Cholesterol 137.77+£20.42 | 152.69+23.05 0.96 (0.95- 0.0001*
(Mg%) 0.98)
HDL Cholesterol 33.79+10.14 42.76+7.28 0.88 (0.85- 0.0001*
(Mg%) 0.92)
Triglycerides (Mg%) | 104.24+67.67 | 132.58+40.62 0.99 (0.98- 0.001*
0.99)

LDL Cholesterol 80.65+13.23 95.08+12.94 0.89 (0.86- 0.0001*
(Mg%) 0.93)
VLDL Cholesterol 28.74+10.64 27.86+8.74 1.01 (0.98- 0.52
(Mg%) 1.03)

"Binary logistic regression, OR-Odds ratio, CI-Confidence interval, *Significant

m Cases m Controls
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100 -
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Figure 25: Comparison of lipid profile among males between cases and controls
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Table 10 & Figure 25 shows the comparison of lipid profile between cases and
controls among males. TC was found to be significantly (p=0.0001) lower among
cases (137.77+20.42) compared to controls (152.69+23.05) in males. TC was 4%
lower among cases than controls (OR=0.96, 95%CI=0.95-0.98) in males. HDL was
also found to be lower among cases compared to controls and this was 12%
significantly lower among cases than controls (OR=0.88, 95%CI=0.85-0.92,
p=0.0001) in males. TG was only 1% lower among cases than controls (OR=0.99,
95%CI=0.98-0.99, p=0.0001) in males. LDL was found to be 11% lower among cases
compared to controls (OR=0.89, 95%CI=0.86-0.93, p=0.0001) in males. However,
VLDL was found to be insignificantly (p>0.05) higher among cases than controls in

males
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4.11 Lipid profile among females between cases and controls

Table-11: Comparison of lipid profile among females between cases and controls

Lipid profile Females OR (95%CI) | p-value'
Cases Controls

Total Cholesterol 156.57431.75 | 188.50+0.70 | 0.95 (0.93- 0.0001*
(Mg%) 0.97)

HDL Cholesterol 29.33+2.88 | 45.50+0.71 0.82 (0.80- 0.0001*
(Mg%) 0.91)

Triglycerides (Mg%) | 132.58+6.92 | 146.00+0.70 | 0.83 (0.81- 0.0001*
0.90)

LDL Cholesterol 95.33+15.01 | 114.50+0.70 | 0.81 (0.80- 0.0001*
(Mg%) 0.96)

VLDL Cholesterol 33.37+1.55 | 29.85+0.91 1.02 (0.95- 0.53
(Mg%) 1.04)

"Binary logistic regression, OR-Odds ratio, CI-Confidence interval, *Significant

m Cases m Controls

200 -~
180
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Figure 26: Comparison of lipid profile among females between cases and controls

Table 11 & Figure 26 shows the comparison of lipid profile between cases and

controls among females. TC was found to be significantly (p=0.0001) lower among
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cases (156.57£31.75) compared to controls (188.50+0.70) in females. TC was 5%
lower among cases than controls (OR=0.95, 95%CI=0.93-0.97) in females. HDL was
also found to be lower among cases compared to controls and this was 12%
significantly lower among cases than controls (OR=0.88, 95%CI=0.80-0.91,
p=0.0001) in females. TG was only 17% lower among cases than controls (OR=0.83,
95%CI=0.81-0.90, p=0.0001) in females. LDL was found to be 19% lower among
cases compared to controls (OR=0.81, 95%CI=0.80-0.96, p=0.0001) in females.
However, VLDL was found to be insignificantly (p>0.05) higher among cases than

controls in females.
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4.12 Lipid ratio among males between cases and controls

Table-12: Comparison of lipid ratio among males between cases and controls

Lipid ratio Males OR (95%CI) | p-value'
Cases Controls
TC/HDL cholesterol 4.26+1.12 3.62+0.75 2.13 (1.53- 0.0001*
ratio 2.98)
LDL/HDL ratio 2.58+0.79 2.21+0.39 2.30 (1.39- 0.001*
3.80)

"Binary logistic regression, OR-Odds ratio, CI-Confidence interval, *Significant

m Cases m Controls

Mean value

TC/HDL cholesterol ratio LDL/HDL ratio

Figure 27: Comparison of lipid ratio among males between cases and controls

Table 12 & Figure 27 shows the comparison of lipid ratio between cases and
controls among males. TC/HDL cholesterol ratio was significantly (p=0.0001) higher
among cases (4.26+1.12) than controls (3.62+0.75) in males. TC/HDL cholesterol
ratio was 2.13 times higher among cases than controls in males (OR=2.13,
95%CI=1.53-2.98) in males. LDL/HDL ratio was also higher among cases
(2.5840.79) compared to controls (2.21+0.39) in males and this 2.30 (OR=2.30,

95%Cl1=1.39-3.80, p=0.001) times higher among cases than controls in males.
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4.13 Lipid ratio among females between cases and controls

Table-13: Comparison of lipid ratio among females between cases and controls

Lipid ratio Females OR (95%CI) | p-value'
Cases Controls
TC/HDL cholesterol 5.28+0.59 5.00+1.41 1.13 (1.07- 0.0001*
ratio 2.98)
LDL/HDL ratio 3.22+40.19 2.40+0.69 1.40 (1.20- 0.0001*
3.56)

'Binary logistic regression, OR-Odds ratio, CI-Confidence interval, *Significant

m TC/HDL cholesterol ratio = LDL/HDL ratio

NoW R 0O

Mean value

Cases Controls

Figure 28: Comparison of lipid ratio among females between cases and controls

Table 13 & Figure 28 shows the comparison of lipid ratio between cases and
controls among females. TC/HDL cholesterol ratio was significantly (p=0.0001)
higher among cases (5.28+0.59) than controls 5.00+1.41) in females. TC/HDL
cholesterol ratio was 1.13 times higher among cases than controls in females
(OR=1.13, 95%CI=1.07-2.98) in females. LDL/HDL ratio was also higher among
cases (3.2240.19) compared to controls (2.40+0.69) in females and this 1.40 times
higher among cases (OR=1.40, 95%CI=1.20-3.56, p=0.0001) than controls in

females.
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4.14 Correlations

Table-14: Correlation of duration of habit with lipid profile among cases and

controls
Lipid profile Cases Controls
Correlation p-value Correlation p-value
coefficient coefficient
Total Cholesterol 0.15 0.13 0.04 0.63
(Mg%)
HDL Cholesterol (Mg%) 0.10 0.28 0.09 0.34
Triglycerides (Mg%) -0.03 0.84 0.15 0.13
LDL Cholesterol (Mg%) 0.10 0.32 -0.09 0.35
VLDL Cholesterol 0.10 0.30 -0.04 0.62
(Mg%)
*Significant

Table 14 shows the correlation of duration of habit with lipid profile among
cases and controls. There was poor correlation of duration of habit with lipid profile

among cases and controls.

Table-15: Correlation of duration of habitwith lipid ratio among cases and

controls
Lipid ratio Cases Controls
Correlation p-value Correlation p-value
coefficient coefficient
TC/HDL cholesterol 0.04 0.68 0.01 0.90
ratio
LDL/HDL ratio -0.02 0.80 -0.11 0.27

Table 15 shows the correlation of duration of habit with lipid ratio among
cases and controls. There was poor correlation of duration of habit with lipid ratios

among cases and controls.
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4.15 Independent risk factors for OSMF

Table-16: Independent risk factors for OSMF

Factors 95.0% C.Lfor OR p-value'
Adjusted OR| Lower Upper
HDL Cholesterol 0.94 091 0.99 0.04*
Triglycerides 0.93 0.90 0.99 0.006*
LDLCholesterol 0.79 0.71 0.88 0.0001*
LDL/HDL 79.20 56.70 178.12 0.001%*

"Multivariate logistic regression, OR-Odds ratio, CI-Confidence interval, *Significant

Table 18 show independent risk factors for OSMF. The multivariate logistic
regression analysis revealed that HDL, TG, LDL and LDL/HDL ratio were found to
be independent risk factors of the cases. HDL Cholesterol was 6% lower among
cases compared to controls (Adjusted OR=0.94, 95%CI=0.91-0.99, p=0.04). TG was
found to be 7% lower among cases than controls (Adjusted OR=0.93, 95%CI=0.90-
0.99, p=0.006). LDL was 21% lower among cases compared to controls (Adjusted
OR=0.79, 95%CI=0.71-0.88, p=0.001). LDL/HDL was significantly higher among

cases than controls, however, confidence interval was too high.
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CHAPTER-5

DISCUSSION

5.1 Introduction

Oral submucous fibrosis (OSMF) is a chronic, premalignant condition of the
oral mucosa Pindborg (1966) defined OSMF as, “an insidious, chronic disease
affecting any part of the oral cavity and sometimes the pharynx. Although
occasionally preceded by and/or associated with vesicle formation, it is always
associated with juxta-epithelial inflammatory reaction followed by fibroelastic
change of the lamina propria, with epithelial atrophy leading to stiffness of the oral

. . . e 12.13
mucosa and causing trismus and inability to eat”. [12.13]

Its incidence is particularly high in India, some other countries in Asia. In
India, the chewing of tobacco products, in addition to smoking in various forms, is
primarily responsible for the high incidence. The WHO have estimated that 90% of
oral cancers in India among men are attributable to the chewing and smoking of

tobacco. [

All clinical Presentations that carry a risk of cancer defined under the term
“potentially malignant disorders.” OSMF has been identified as a potential malignant
disorder with the highest rate of malignant transformation. Chewing betel quid has
been recognized as one of the main risk factors. Carcinogens in these substances

generate reactive oxygen species (ROS) and lipid peroxides thereby leading to tissue
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injury as a result of elevated lipid peroxidation, further damaging the cellular
structural block, namely lipids. Carcinogenesis leads to low levels of cholesterol in
the proliferating tissues and blood. There are reports of early and significant changes

in phospholipids and cholesterol.

Cholesterol and triglycerides are the important lipid constituents of cells and
are essential for various physiological functions. Cholesterol is essential for maintenance
of structure and functional integrity of all biological membranes and also important

for stabilization of DNA helix.

The lipoproteins help in the transport of cholesterol and triglycerides in
plasma as they are hydrophobic. The major functions of the plasma lipoproteins are
transport of triglycerides and cholesterol from sites of synthesis to sites of storage,
energy use or metabolism. The VLDL transports the endogenous synthesized
triglycerides, LDL are the biologic vehicle to provide cholesterol to the peripheral

tissues, HDL transports cholesterol from peripheral tissues to liver for degradation.139

In the search for possible causes of malignancies on the one hand and the
need for the modality affording early diagnosis, attention was paid to the role played

by lipids in malignancies.

Increasing incidence of oral cancer and precancer in India necessitates
probing for its early diagnosis and prognosis. Thus, there is need to develop specific
and faster tests as an aid in their early diagnosis. Early detection is also called as
secondary prevention. It is therefore important to identify few diagnostics and predictive

approaches.
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Hence, the present study was aimed to evaluate alteration of serum lipid profile
in potentially malignant disorders patients. The plasma lipid profile was estimated by
the enzymatic method and the parameters that were considered were total
cholesterol, High density lipoprotein cholesterol, Low density lipoprotein
cholesterol, Very low density lipoprotein, Triglyceride levels, TC/HDL ratio and

LDL/HDL ratio

5.2 Age distribution

More than one third of cases (38%) and 35% of controls were below 30 years
of age. However, 30% of cases and 36% of controls were between 30-40 years. The
mean age of cases and controls was 36.14+9.36 and 34.59+8.48. (Table 1; Figure 19)

116
L

Our findings were consistent with the study done by Sharma G. ef al.” ® where they

had their maximum patients in the 3" and 4™ decade of life.

The common age range which is seen in our study was in 3™ to4th decade and
which can be due to changing lifestyle of youngsters and increased in the usage of

Ghutkha/ pan masala/ smoking as per the regional variation. (Pandya et al)

5.3 Gender distribution

In our study majority of both the cases (96%) and controls (98%) were
males and it shows that the male/female ratio was similar (p>0.05) in cases and

controls, thus both the groups were comparable in terms of gender. (Table-2).
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A similar male predominance was reported by Radhakrishna M et al.”” (out of

142
L.

30 cases all 30 were males), Goel P ef a (out of 60 cases 51 were males and 9

were females), Neerupakam M et al.'* (male to female ratio was 4:1), Kumar P et

147
L.

al.’® (out of 30 subjects 22 were males and 8 were females) Reddy V et a (male

to female ratio 2.36:1) Misra et al 121

We found that male predominance can be due to easy accessibility for males
to use areca nut and its products more frequently than females in our society. Moreover
males are the working gender and money earner among Indian subcontinent. Areca
nut/betel quid, gutkha is chewed for variety of reasons such as stress reliever, mouth
freshener, improving concentration and digestion after food. Whereas, females are
more conscious about their esthetic values and it is considered socially unacceptable

for a female to get gutkha from gutkha vendors.

5.4 Habit History
5.4.1 Smokeless tobacco habit between cases and controls

The present study shows that most of the cases (92%) and controls (77%)
were using smokeless tobacco and majority of them were using Gutkha. However,
there was no significant (p>0.05) difference in the habit of smokeless tobacco

between cases and controls. (Table-3; Figure 20 )

Similar results were observed by Chalkoo A.H” where 45% of the subjects
were consuming smokeless tobacco in the form of Betel leaves, slaked lime, areca

nut along with tobacco. In our study the percentage of smokeless tobacco users in the
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cases (92%) was higher than controls (77%). The smokeless tobacco users were 3.43
times significantly higher in cases than controls. This was in conjuction with
Chalkoo AH’s study where 95% patients included in the study were using smokeless

95
tobacco.

Similar findings were reported by Sinor P.N*', Shah & Sharma P.P*’, who

found that most of their subjects had the habit of chewing gutkha.

Pindborg J er al.”’, Gupta MK et al."*®, reported that areca nut is the main

causative agent in the etiopathogenesis of OSMF.

It was observed in our study that occurrence of OSMF was seen significantly
in those having one or the other forms of areca nut. This occurrence has shown that the
products which leach out from areca nut would be responsible for the development of
OSMF. In the areca nut chewers the lysyl oxidase activity is upregulated to alter
fibroblast metabolism producing more collagen. This may add to the conclusion of
the occurrence of OSMF due to the products leaching out from areca nut causes

OSMF and not from those leaching out from tobacco.

5.4.2 Smoking habit between cases and controls

Cigarette was used by more than half of the cases and controls. More than
half of cases (28%) and 39% of controls were smoker. There was no significant
(p>0.05) association of smoking habit between cases and controls. This was in
conjuction with Chalkoo AH’s study where 5% patients included in the study were

smokers. (93) (Table 4; Figure 21)
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A similar study was done by Gupta MK'*® where strong evidence has been
found for the role of smoking in the development of both oral cancer and oral
leukoplakia. Epidemiologic patterns of cigarette smoking show a steep increase in

central European countries.

5.4.3 Multiple tobacco use between cases and controls

Table 5; Figure 22 shows the comparison of multiple tobacco habit between
cases and controls. One fifth of cases (20%) and 16% of controls were both chewer
& smoker. The association was statistically insignificant (p>0.05). Multiple habit
chewing and smoking did not have any correlation in our study but guthka was the

most significant factor for OSMF but no correlation was found with lipid profile.

5.4.4 Duration of tobacco use between cases and controls

The present study shows that most of the cases (58%) and controls (53%)
were using tobacco since 3-5 years and 42% of cases had habit more than 5 years.
Comparison of duration of tobacco use between cases and controls. 23 shows the
comparison of duration of tobacco use between cases and controls. The duration of
tobacco use was insignificantly (p>0.05) higher among the cases (4.55+1.42)
compared to controls (4.27+2.26).

This finding was consistent with study conducted by Mehrotra R et al’

where most of the patients with OSMF consumed tobacco for 6-10 yrs and Reddy V

et al." and Aher V et al.””” who concluded that subjects consuming gutkha only or
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areca nut only showed high occurrence of OSMF in short duration (mean duration

8.2 and 10.9 years, respectively)

We concluded that duration of chewing gutkha has a definite role in increased

severity of developing OSMF.

5.4.5 Duration of tobacco use among male and females between cases and

controls

Table 7; Figure 24 shows the comparison of duration of tobacco use between cases

and controls among male and females.

The duration of tobacco use was in male cases and control was 4.56+1.43 and

4.2142.24 years respectively.

However, the duration of tobacco use was in female cases and control was 4.33+1.15

and 7.00%0.00 years respectively.

5.5 Lipid levels
5.5.1 Lipid levels between cases and controls

The present study evaluated the lipid levels between cases and controls shows
the comparison of profile between cases and controls (Table 8, Figure 25). TC was
found to be significantly (p=0.0001) lower among cases (138.34+20.86) compared to
controls (153.40+£23.35). TC was 3% lower among cases than controls (OR=0.97,

95%C1=0.95-0.98). HDL was also found to be lower among cases compared to
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controls and this was 12% significantly lower among cases than controls (OR=0.88,
95%C1=0.84-0.92, p=0.0001). TG was only 2% lower among cases than controls
(OR=0.98, 95%CI=0.97-0.99, p=0.0001). LDL was found to be 10% lower among

cases compared to controls (OR=0.90, 95%CI=0.87-0.93, p=0.0001). However,

There was no significant (p>0.05) difference in VLDL between cases and
controls. Kratika Ajai et al. B observed similar results in their study. They found
that the mean serum TC, serum HDL, serum LDL, serum VLDL and serum TG
levels in oral submucous fibrosis group were 151.07 mg/dL, 37.80 mg/dL, 95.15
mg/dL, 18.11 mg/dL and 94.18 mg/dL respectively. However, in the control group
the corresponding values were 191.42 mg/dL, 51.36 mg/dL, 113.64 mg/dL, 26.43
mg/dL and 132.16 mg/dL respectively. A statistically significant reduction [P<0.001]
was noted between the control group and OSMF cases.

Similar results were observed in the study conducted by Chalkoo AH et al.
B3 Where it was found that the lipid profile of OSMF patients when compared with
standardized values showed a significant decrease in serum cholesterol, LDL and

LDL/HDL ratio. Whereas serum triglyceride and HDL was found to be raised in

some patients which was in contrast to this study.

Gupta N et al. ) conducted a study on Alterations in serum lipid profile
patterns in head & neck cancer and oral submucous fibrosis patients and observed
similar results as the current study. Mean lipid levels were found to be maximum in
oral cancer patients and OSMF patients for all the parameters like serum cholesterol,
LDL, VLDL and serum triglyceride except HDL which was slightly raised. The

results were statistically significant.
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Another study conducted by Poorey VK and Thakur P 81 on the alteration of
lipid profile in patients with head and neck malignancy revealed similar results as the
present study. Highly significant reduction was observed in the levels of mean serum
total cholesterol, triglycerides and high density lipoproteins (HDL) in the subjects of
head and neck malignancy as compared to the control group.

Gupta S and Gupta S 3]

also performed a similar study on the alterations in
serum lipid profile patterns in oral cancer and oral precancerous lesions and
conditions and found results which were similar to our study. They found a
significant decrease in plasma total cholesterol, HDLC, and triglycerides were

observed in the patients with the precancerous lesions and conditions as compared to

the controls.

Our results are comparable with study done by Mehrotra R et al.”* where they

found significant decrease in TC and HDL Cholesterol in OSMF patients.

Similar study conducted by Ajai K er al.”in which they found decrease
serum lipid level in OSMF patients including TC, HDL, LDL, VLDL which is

similar with our study .

Similar study done by Radhakrishna M er al.”” where they observed decrease
level of serum lipid profile in OSMF patients which is comparable to our study and
decreased TC / HDLC which is not comparable we found high TC/HDLC ratio

(4.29£1.13) and LDL/HDL ratio (2.60+0.79).
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5.5.2 Lipid ratio between cases and controls

Table 9; Figure 26 shows the comparison of profile between cases and
controls. TC/HDL ratio was 2.19 folds was higher in cases than controls (OR=2.19,
95%ClI=1.57-3.05, p=0.0001). LDL/HDL ratio was 2.41 folds was higher in cases

than controls (OR=2.41, 95%CI=1.46-3.98, p=0.0001).

this study was in accordance to the study done by Gupta S. Gupta S in 2011
3% Singh S et al "** , Gupta N et al (2014)'* , Goel P et al (2015)"", Poorey V.K

Thakurin 2015

LDL was also 13% lower among the cases compared to controls. the duration
of tobacco use was two times higher among the cases than controls. Similar results

were seen in study done by Chalkoo AH”

5.5.3 Lipid profile among males between cases and controls

Further analysing the data we compared the lipid profile among the gender

which was not done by previous researchers

Table 10; Figure 27 shows the comparison of lipid profile between cases and
controls among males. TC was found to be significantly (p=0.0001) lower among
cases (137.77+£20.42) compared to controls (152.69+23.05) in males. TC was 4%
lower among cases than controls (OR=0.96, 95%CI=0.95-0.98) in males. HDL was
also found to be lower among cases compared to controls and this was 12%
significantly lower among cases than controls (OR=0.88, 95%CI=0.85-0.92,

p=0.0001) in males. TG was only 1% lower among cases than controls (OR=0.99,
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95%C1=0.98-0.99, p=0.0001) in males. LDL was found to be 11% lower among
cases compared to controls (OR=0.89, 95%CI=0.86-0.93, p=0.0001) in males.
However, VLDL was found to be insignificantly (p>0.05) higher among cases than

controls in males

5.5.4 Lipid profile among females between cases and controls

Table 11; Figure 28 shows the comparison of lipid profile between cases and
controls among females. TC was found to be significantly (p=0.0001) lower among
cases (156.57+31.75) compared to controls (188.50+0.70) in females. TC was 5%
lower among cases than controls (OR=0.95, 95%CI=0.93-0.97) in females. HDL was
also found to be lower among cases compared to controls and this was 12%
significantly lower among cases than controls (OR=0.88, 95%CI=0.80-0.91,
p=0.0001) in females. TG was only 17% lower among cases than controls (OR=0.83,
95%C1=0.81-0.90, p=0.0001) in females. LDL was found to be 19% lower among
cases compared to controls (OR=0.81, 95%CI=0.80-0.96, p=0.0001) in females.
However, VLDL was found to be insignificantly (p>0.05) higher among cases than

controls in females.

5.5.5 Lipid ratio among males between cases and controls

Table 12; Figure 29 shows the comparison of lipid ratio between cases and
controls among males. TC/HDL cholesterol ratio was significantly (p=0.0001) higher

among cases (4.26+1.12) than controls (3.62+0.75) in males. TC/HDL cholesterol
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ratio was 2.13 times higher among cases than controls in males (OR=2.13,
95%CI=1.53-2.98) in males. LDL/HDL ratio was also higher among cases
(2.58+0.79) compared to controls (2.21+0.39) in males and this 2.30 (OR=2.30,
95%ClI=1.39-3.80, p=0.001) times higher among cases than controls in males. Higher

lipid ratio indicates risk factor for ischemic heart disease

5.5.6 Lipid ratio among females between cases and controls

In the present study while comparing the female among the cases suffering

from OSMF had higher lipid ratio than control group

Table 13; Figure 30 shows the comparison of lipid ratio between cases and
controls among females. TC/HDL cholesterol ratio was significantly (p=0.0001)
higher among cases (5.28+0.59) than controls 5.00+1.41) in females. TC/HDL
cholesterol ratio was 1.13 times higher among cases than controls in females
(OR=1.13, 95%CI=1.07-2.98) in females. LDL/HDL ratio was also higher among
cases (3.22+0.19) compared to controls (2.40+0.69) in females and this 1.40 times
higher among cases (OR=1.40, 95%CI=1.20-3.56, p=0.0001) than controls in

females.

5.6 Correlation of duration of habit with lipid profile & lipid ratio among cases

and controls

Table 14 & 15 shows the correlation of duration of habit with lipid profile

among cases and controls. There was poor correlation of duration of habit with lipid
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profile among cases and controls.these variables were not correlated by previous

researchers.
5.7 Independent risk factors for OSMF

Table 16 show independent risk factors for OSMF. The multivariate logistic
regression analysis revealed that HDL, TG, LDL and LDL/HDL ratio were found to
be independent risk factors of the cases. HDL Cholesterol was 6% lower among
cases compared to controls (Adjusted OR=0.94, 95%CI=0.91-0.99, p=0.04). TG was
found to be 7% lower among cases than controls (Adjusted OR=0.93, 95%CI=0.90-
0.99, p=0.006). LDL was 21% lower among cases compared to controls (Adjusted
OR=0.79, 95%C1=0.71-0.88, p=0.001). LDL/HDL was significantly higher among

cases than controls, however, confidence interval was too high

Guthka chewing is a major risk factor for health, with The combination of
risk factors like guthka and tobacco chewing, lower lipid profile is an independent

risk factor for osmf.

120



CHAPTER-6

CONCLUSION

Oral potentially malignant disorders have received considerable attention in
the recent past because of its chronic debilitating and resistant nature. The potential
for malignant transformation is considered high, and the disease affects person of all

ages and both genders.

One of the important components responsible for the maintenance of cell
integrity is lipids, which are required for various biological functions like cell
division and growth of normal and malignant tissues. Tobacco carcinogens causes
peroxidation of polyunsaturated fatty acid and this affects the essential constituents of
the cell membrane and might be involved in carcinogenesis/tumorigenesis. Recently
much attention has been given towards detection of lipid profile in oral cancer and
precancerous states because of the encouraging results of the studies on head and

neck carcinoma.

Blood or serum-based diagnostic and predictive approaches which are safe,
economical and amenable to repeated sampling are the need of the hour in early

detection of these premalignant lesions and conditions.
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Conclusion

In our study there was a significant reduction in the serum lipid levels (TC,
HDL, LDL, triglycerides in all the patients of OSMF The TC/HDL and HDL/LDL

ratio was higher patients compared to controls but VLDL no changes.

The reduced levels of serum lipid profile may be a consequence of disease,

probably mediated by the greater utilization of lipids for new membrane biogenesis.

From these findings it appears that the decrease in the lipid levels may be
considered as a useful marker in the early diagnosis of oral premalignant conditions

and lesions like OSMF.

Lipid profile can be added on to other tests as an additional indicator and can
serve as another evaluating parameter to observe early changes occurring during

carcinogenesis.

To conclude, in the present study we have attempted to summarize the basics
of lipids and have thrown a light on the various possible associations between the
serum lipid profile and OSMF. This study supports the evidence of an inverse
relationship between serum lipid profile and OSMF lipid status may be used as a
useful indicator for early changes occurring in neoplastic cells and serve as one of

the early diagnostic aids in oral potentially malignant disorders.
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ANNEXURES

Annexure-I

CASE HISTORY PROFORMA

Title : A comparative study of serum lipid profile in patients with  oral

submucous fibrosis .

DEPARTMENT OF ORAL MEDICINE & RADIOLOGY
Babu Banarasi Das College of Dental Sciences, Lucknow (U.P.)

OPD No :
Name :
Occupation:

Contact No :

Chief Complaint :

HISTORY OF PRESENT ILLNESS

Case No :
Age /Sex :
Address :

Burning Sensation

Duration

VAS

PAST MEDICAL, DENTAL, DRUG & FAMILY HISTORY

PERSONAL HISTORY

Abusive habits :

No Abusive habits :

Abusive Habit

Duration

Frequency Side

Duration in the oral cavity

Smokeless
tobacco

Smoking
tobacco

Alcohol
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INTRA ORAL EXAMINATION

o Soft Tissue Examination

Lips
. . Stiffness and Any White or Red
Site Blanching Fibrous Bands lesion
Upper Labial Mucosa
Lower labial Mucosa
Right Buccal Mucosa
Left Buccal Mucosa
Vestibule
Palate
Floor of Mouth
Retromolar Pad Area
Uvula Inflammation Blanched Shrunken
Tongue Protrusion
Investigations :
Reports:
Lipid Profile Level
Total Cholesterol
HDL
LDL
VLDL
Trigycerides
Treatment Planning
Signature of Student Signature of Guide
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Annexure-I1
CONSENT FORM

Title Of the Study. ... ..ot e

Study NUMDET. . . .ttt e e
Subject’s FUll NamMe. .....o.uitii e e e
Date Of BIrth/AZe ....neineii e
Address of the SUDJECt. .......einii i
Phone no. and e-mail address. ..........o.ovuiiniiiiii e
(0 0 T o1 (o) s H TP
Occupation: Student / Self Employed / Service / Housewife/ Other.......................
(Please tick as appropriate)

Annual income of the Subject.................cco

Name and of the nominees(s) and his relation to the subject.................. (For the
purpose of compensation in case of trial related death).

e [ confirm that I have read and understood the Participant Information Document
dated ........for the above study and have had the opportunity to ask questions.
OR I have been explained the nature of the study by the Investigator and had
the opportunity to ask questions.

2. T understand that my participation in the study is voluntary and given with free
will without any duress and that I am free to withdraw at any time, without
giving any reason and without my medical care or legal rights being affected.

3. T understand that the sponsor of the project, others working on the Sponsor‘s
behalf, the Ethics Committee and the regulatory authorities will not need my

permission to look at my health records both in respect of the current study and
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any further research that may be conducted in relation to it, even if I withdraw
from the trial. However, I understand that my Identity will not be revealed in
any information released to third parties or published.
4. T agree not to restrict the use of any data or results that arise from this study
provided such a use is only for scientific purpose(s).
5. Ipermit the use of stored sample (tooth/tissue/blood) for future research.
Yes|[ ] No[ ] Not Applicable[ ]
6. 1 agree to participate in the above study. I have been explained about the
complications and side effects, if any, and have fully understood them. I have
also read and understood the participant/volunteer’s Information document given to

me.

Signature (or Thumb impression) of the Subject/Legally Acceptable

Representative:..................

Signatory‘s Name................ Date ..........
Signature of the Investigator..................... Date...........
Study Investigator‘s Name...........cccccecueeunen. Date...........
Signature of the witness........................ Date...........

Received a signed copy of the PID and duly filled consent form
Signature/thumb impression of the subject or legally Date........

Acceptable representative
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Annexure-III

Babu Banarasi Das College of Dental Sciences
(A constituent institution of Babu Banarasi Das University)
BBD City, Faizabad Road, Lucknow - 227105 (INDIA)

Participant Information Document (PID)

1. Study title

Study of Alteration of Lipid Profile in Patients Suffering from Oral Submucous
Fibrosis.

2. Invitation paragraph

You are being invited to take part in a research study. It is therefore important for
you to understand why the study is being done and what it will involve. Please take
time to read the following information carefully. Ask us for any clarifications or
further information. Whether or not you wish to take part is your decision.

3. What is the purpose of the study?

The purpose of this study is to evaluate alteration of lipid in oral submucous fibrosis
patients.

4. Why have I been chosen?

You have been chosen for this study as you are fulfilling the required criteria for this
study.

5. Do I have to take part?

Your participation in the research is entirely voluntary. If you do, you will be given
this information sheet to keep and will be asked to sign a consent form. During the
study you still are free to withdraw at any time and without giving a reason.

6. What will happen to me if I take part?

You will have to undergo blood examination where 2.5ml of your blood will be
taken by syringe.

7. What do I have to do?
You do have to change your regular lifestyles for the investigation of the study.
8. What is the procedure that is being tested?

A 2.5 ml of your blood will be taken and value obtained then the study will be done
on alteration of lipid in oral sub mucous fibrosis patients.
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9. What are the interventions for the study?

We will observe the alteration of lipid in oral sub mucous fibrosis patients.
10. What are the side effects of taking part?

There are no side effects on patients of this study.

11. What are the possible disadvantages and risks of taking part?
There are no risks or disadvantages of taking part in this study.

12. What are the possible benefits of taking part?

Alteration of lipid may serve as a biomarker to analyze the progression of the disease
and its malignant transformation and outcome for the treatment may be improved.

13. What if new information becomes available?

If additional information becomes available during the course of the research you
will be told about these and you are free to discuss it with your researcher, your
researcher will tell you whether you want to continue in the study. If you decide to
withdraw, your researcher will make arrangements for your withdrawal. If you
decide to continue in the study, you may be asked to sign an updated consent form

14. What happens when the research study stops?

If the study stops/finishes before the stipulated time, this will be explained to the
patient/volunteer.

15. What if something goes wrong?

If any severe adverse event occurs, or something goes wrong during the study, the
complaints will be handled by reporting to the institution (s), and Institutional ethical
committee.

16. Will my taking part in this study be kept confidential?
Yes it will be kept confidential.
17. What will happen to the results of the research study?

Result is the soul properties of the department of the Oral medicine and Radiology,
BBDCODS Lucknow

Your identity will be kept confidential in case of any report/publications.
18. Who is organizing the research?

This research study is organized by Department of Oral medicine and Radiology,
BBDCODS Lucknow
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19. Will the results of the study be made available after study is over?
Yes.
20. Who has reviewed the study?

The study has been reviewed and approved by the Head of the Department of Oral
medicine and Radiology,and the (IEC) (IRC) of the institution.

21. Contact for further information
Dr. Neeta Misra (PhD Scholar) Head of Department

Department of Oral medicine and Radiology Babu Banarasi College of Dental
Sciences. BBDU Lucknow-227105 Mob- 8004006622

Dr Laxmi Bala, Head of Department Department of Biochemistry Member Secretary
IEC, Babu Banarasi College of Dental Sciences. BBDU Lucknow- 227105
bbdcods.iec@gmail.com
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Annexure-IV

Babu Banarasi Das College of Dental Sciences
(A Constituent Institution of Babu Banarasi Das University)
BBD City, Faizabad Road, Lucknow — 227105 (INDIA)

Dr. Lakshmi Bala
Professor and Head Biochemistry and
Member-Secretary, Institutional Ethics Committee

Communication of the Decision of the I'' Institutional Ethics Committee

IEC Code: 26 BBDCODS/ 02 /2013

Agenda Item No. 1

Title of the Project: Study of alternation of lipid profile in patients suffering from Oral Submucus
Fibrosis.
Principal Investigator: Dr. Neeta Misra Department: Oral Medicine & Radiology

Name and Address of the Institution: BBD College of Dental Sciences Lucknow
Type of Submission: New

Date of IEC Meeting: 03/09/2013

Subject: IEC Approval

Dear Dr. Neeta Misra

Institutional Ethics Committee reviewed and discussed your submitted documents of the research
study during the IEC meeting held on 3" Sept 2013. ?

The following are the members of the Institutional Ethics Committee.

1 Dr. B.N. Dhawan, Former Director, CDRI, Lucknow Chairman

2 Dr. Nuzhat Huéain, Director and Dean., RMLIMS, Lucknow Member

3 Dr. O.P. Asthana, Former Deputy Director, CDRI, Lucknow Member

4 Dr.IS. Srivastava, Deputy Director, Chief Scientist, CDRI, Lucknow Member

5 Shri. S.N. Tandon, Former Judge, Lucknow Member

6 Shri. Alok Saran, Senior Advocate, Lucknow : Member

7 Dr. Manisha Chowdhry, Professor, Endodontics, BBDCODS Member

8 Dr.Vivek Govila, Professor Head, Periodontics, BBDCODS Member

9 Dr. Lakshmi Bala, Professor and Head, Biochemistry, BBDCODS Member-Secretary

However, Dr. O. P. Asthana, Dr. Nuzhat Hussain, Mr. Alok Saran could not attend due to other
prior commitments. :
Following Points must be noted:

1. The IEC is organized and functions in accordance with GLP-CDSCO/ICMR/Schedule Y
guidelines/ICH-GCP.

2. The decision was taken with thorough consensus. PI or any of the Co-PI were not
present during the decision making of the IEC.
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3. The Principal Investigator should mention in their proposals the duration of the study.
The IEC Clearance is normally provided for one year/duration of the study which so
ever is tlonger. The IEC would also evaluate the correctness of the duration. The PI
should inform the date of initiation of the study to the Member-Secretary on prescribed
format with-in 6 months of the initiation of the study failing that the approval would
relapse.

4. The PI will submit half yearly progress report of the project to the Member Secretary for
its review by IEC., Consent should be taken from the volunteer/patient to use their
stored samples for future research. However, a new-study (protocol) for using stored
samples will require fresh IEC approval. The IEC approval is also desired for any future
study which uses such data retrospectively.

5. The P, Co-PI and other investigators should co-operate with IEC functioning.

6. In the event of any amendments/changes/deviations of the protocol, IEC must be
informed arid the changes should be highlighted clearly.

-

7. In the event of any SAE, or any new information which could affect SAE must be
communicated to IEC and sponsors. For IEC approved studies, the PI should inform and
report SAEs within 7 days of the occurrence of the SAE to the Institution and to IEC. It
the SAE is ‘Death’, the IEC should receive the SAE reporting within 24 hrs of the
OCCUITENICE.

Decisions of the IEC: IEC has taken following decisions for the current protocol study/trial;

The committee approved the above project from ethics point of view, with the following
conditions

Comments:

[. IEC clearance and a Co-guide from KGMU required
Il A person/ biochemist should be involved as Co- Guide to ensure proper evaluation of

lipid profile.
1. Separate Information documents required for patients and control subjects -
V. New CF required under DCGI regulation should be used

The approval will be granted subject to the compliance with all the above suggestions of the IEC.

Kindly resubmit the 4 copies of revised proposal of the documents.

Please reply by: 26-Oct-13

(Dr. Lakshmu@al%}“‘c

Member e?atwab  pent
v—«la <
IEC 1? ;fw( ned Uﬁa_,



Annexures

Annexure-V

Published Articles

ORISSA MEDICAL JOURNAL

Alteration in Serum Lipid Profile Patterns

Guest Article

in Patients of Oral Submucous Fibrosis

Neeta Misra', Anuj Maheshwari?, Shivani Pandey’, Pradyumna Misra‘!, Amanpreet Kaur®

Abstract :

Background : Altered lipid profile patterns have
been associated with pre-malignancies and malignancies
because lipids play a vital role in the maintenance of
cell integrity. Tobacco carcinogens induce generation
of free radicals and reactive oxygen species, which
cause lipid peroxidation. Because of the lipid
peroxidation, there is a greater utilization of lipids for
new membrane biogenesis. Hence the present study
was carried out to determine the alterations, if any, in
the serum lipid profile of subjects with Oral submucous
fibrosis (OSMF).

Materials and methods : The study included
25 patients with oral submucous fibrosis and 25 patients
having tobacco habits with no OSMF. Serum lipids,
including (i) Total cholesterol, (if) LDL cholesterol
(LDLC), (iii) HDL cholesterol (HDLC), (iv) VLDL
cholesterol (VLDLC) and (v) Triglycerides, (vi) TC/
HDL Cholesterol ratio, (vii) LDL/HDL ratio were
analyzed using spectrophotometry kits.

Results : Our findings suggest that Decrease
in plasma total cholesterol, triglycerides, HDL, LDL,
in the subjects with the OSMF as compared to the
controls was statistically significant. VLDL, TC/HDL
and LDL/HDL ratio was significantly higher among
the cases than controls.

Conclusion : To conclude that the lower serum
lipid status may be considered as a useful indicator for
initial changes occurring in the ncoplastic cells.

Keywords : Oral submucous fibrosis, serum
lipid profile, areca nut.

'Professor & Head Dept. Oral Medicine & Radiology
2Professor & Head Dept. of General Medicine .
3Professor, Dept of Biochemistry

King George’s Medical University, Lucknow
‘Professor Dept of Conservative and Endodontics
*Senior Resident Dept. of Oral Medicine & Radiology
1235BBD College of Dental Sciences Lucknow

Introduction :

Oral submucous fibrosis (OSMF) is a chronic,
debilitating disease characterised by juxtaepithelial
fibrosis of the oral cavity.!"! Although occasionally
preceded by, or associated with, formation of vesicles,
it is always associated with a juxtaepithelial
inflammatory reaction followed by fibroclastic changes
of the lamina propria and epithelial atrophy that leads
to stiffness of the oral mucosa and causes trismus and
an inability to eat.!”

It is a chronic, progressive, scarring disease
associated with the chewing of areca nut, an ingredient
of betel quid and predominantly affects the people of
South- East Asian origin. This condition was described
first by Schwartz (1952) while examining five Indian
women from Kenya, to which he gave the descriptive
term ‘atrophia idiopathica’ tropica) mucosae oris. Later
Joshi in 1953, redesignated the condition as oral sub
mucous fibrosis, implying predominantly its histological
nature. It is characterised by burning sensation in the
mouth while consuming spicy food, appearance of
vesicles in the cheek and palate and fibrosis of the
oral mucosa resulting in difficulty in mouth opening.
The WHO definition of an oral precancerous condition
—"a generalized pathological stage of the oral mucosa
associated with a significantly increased risk of cancer,”
describes the characteristics of OSMF.!

The predominant age group affected is 20-40
years.! The pathogenesis of the disease is not well
established, but the cause of OSMF is believed to be
multifactorial. Factors include areca nut chewing,
ingestion of chillics, genetic and immunologic processes,
nutritional deficiencies, and other factors. Iron
deficiency anemia, vitamin B complex deficiency, and
malnutrition are promoting factors that derange the
repair of the inflamed oral mucosa, leading to defective
healing and resultant scarring.®!
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Lipids are major cell membrane components
essential for various biological functions, including cell
growth and division of normal and malignant tissues.
Variations in tissue/blood cholesterol levels in diagnosis
and treatment of various diseases has been studied by
several workers.[*”#! There is compelling evidence to
implicate the habitual chewing of areca nut in the
development of OSME.

The major alkaloid in areca nut arecoline
undergoes nitrosation and gives rise to N Nitrosamine,
which might have cytotoxic effect on the cells.””’ This
may induce the production of free radicals and reactive
oxygen species which are responsible for high rate
peroxidation of polyunsaturated fatty acids, this
peroxidation further releases peroxide radicals which
affect essential constituents of the cell membrane and
might be involved in tumorigenesis. Because of the
lipid peroxidation, there is a greater utilization of lipids,
including total cholesterol, lipoproteins and triglycerides
for new membrane biogenesis. Cells fulfil these
requirements either from circulation by synthesis
through the metabolism or from degradation of major
lipoprotein fractions, like VLDL, LDL or HDL.!'”
Lower blood lipid levels have been associated with
various cancers.!"!]

However, only a few studies have been carried
out on serum lipid profiles in precancerous conditions.
Considering this, the present study was planned to
evaluate the serum lipid profile in OSMF patients as
the change in lipid levels may have a diagnostic and
prognostic role in the potentially malignant lesions.

Material and Methods :

The study was conducted in the Department of

Oral Medicine and Radiology, Babu Banarasi Das
College of Dental Sciences, Lucknow. Total sample
size of 50 subjects was chosen with study group
consisting of a total of 25patients having OSMF with
tobacco habit and the control group consisted of 25
age and sex matched individuals without OSMF with
tobacco habit who have come for some other problem
related to teeth.

Subjects with clinically diagnosed OSMF with
age 25-55yrs were included in the study. Patients who
have undergone or on treatment for oral submucous
fibrosis, Patients with systemic disease like diabetes,

cardiac problems, obesity or any known systemic
disease that can alter lipid profile or patients with
previous or current history of lipid lowering medications
were excluded from present study.

Method of examination and confirmation of clinical
diagnosis

The patients were explained in detail about the
study and the procedure they were subjected to. A
formal informed written consent was obtained.
Examination of the patients was carried. Routine
hematological examinations (to ascertain bleeding time,
clotting time, fasting blood sugar levels, hemoglobin
count and erythrocyte sedimentation rate) were done
for all subjects to rule out any systemic diseases. A
comprehensive history was obtained from the patients
with reference to their habits and patients with burning
sensation, difficulty in mouth opening were clinically
diagnosed as OSMF according to khanna and Andrade
classification (1995)
Collection of Venous blood

Under aseptic conditions, 5 ml of fasting blood
sample will be obtained by venipuncture of the median
cubital vein. Venous blood was withdrawn with the
help of a 5 ml disposable syringe and a 24 gauge
disposable needle, into plain vacuettes. These samples
were allowed to clot for 30 minutes and then the serum
will be separated by centrifugation at 3000 rpm for 15
minute to get a clear serum sample which is separated
from the clot and transferred to a disposable vial for
assay. The estimation was performed within 3 hours
of receiving the samples by using an appropriate kit
and (quantitated for total serum cholesterol, LDL,
VLDL, HDL, triglycerides, TC/HDL Cholesterol ratio,
LDL/HDL ratio using a spectrophotometric methods.
Data was tabulated and subjected to Statistical analysis
using Chi- square test, which was performed to compare
mean values of the parameters. The SPSS 16.0 version
(Chicago, Inc., USA) was used to ascertain the
results. p-value < 0.05 was considered to be statistically
significant.
Results :

The study comprised of 50 patients who were
divided into 2groups. In Group I (OSMF group), total
number of patients were 25out of which 24 were male
(96%) and 1 female (4%) subject. In Group II (control
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group) total number of patients was 25 out of which
all 25 were male subjects.

More than one third of the cases (40%) and
32% of controls were <30 years of age. However,
24% cases and 40% controls were between 30-40
years of age. The mean age of the cases and controls

difference statistically insignificant (p>0.05).

Table-1: Age and gender distribution of cases and controls

was 36.40 (£10.01) and 34.52 (£8.06) years
respectively. The difference in the age between cases
and controls was statistically insignificant (p>0.05).
Majority of the cases and controls were males and the

Age and | Cases Controls p-value'
gender (n=25) (n=25)
No. % No. %
Age in
years
<30 10 40.0 8 32.0 0.47
30-40 6 24.0 10 40.0
>40 9 36.0 7 28.0
Mean+SD 36.40+10.01 34.52+8.06
Gender
Male 24 96.0 25 100.0 0.31
Female 1 4.0 0 0.0
m Cases # Controls
100
90
80 -
70
| 60
| X 50
| 10
| 3
20 A
10 e
! 0 ‘ (
| <30 30-40 -40 Ilale Female
Age Gender

Graph. 1: Age and gender distribution of cases and controls
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Graph. 1: 40% of the cases and 32% of controls
were <30 years of age. However, 24% cases and
40% controls were between 30-40 years of age and
36% of cases and 28% of controls were above >

Table-2: Distribution of tobacco habit of OSMF cases and controls

ORISSA MEDICAL JOURNAL

40yrs of age. 96% of the males had abusive habit
along with the lesion present whereas 100% males
were there with abusive habit with no lesion. Only 4%
of females with abusive habit and lesion were present.

Tobacco habit OSMF Cases Controls p-value‘
(n=25) (n=25)
No. % No. %

Smokeless tobacco
Yes 25 100.0 18 72.0 0.004*
No 0 0.0 7 28.0

Type n=25 n=18

Gutkha 25 100.0 17 94.4 0.23

Pan 0 0.0 1 5.6
Smoking
Yes 0 0.0 9 36.0 0.001*
No 25 100.0 16 64.0

Type

Cigarette 0 0.0 9 100.0 NA

IChi-square test, *Significant, Not applicable

Table-2. presents the distribution of tobacco habit of the cases and controls. All OSMF cases and 72% controls
were using smokeless tobacco. The Gutkha was used by all the OSMF cases and 94.4% controls. None of the
OSMF cases and 36% of controls were smokers.

%

Graph. 2: Distribution of tobacco habit of OSMF cases and contro

100
90
80
70
60
50
40

20
10 -
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Yes H Mo

Smokeless tobacco
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Table-3: Duration use of tobacco habit of the cases and controls

Duration in years Cases Controls p-value'—‘
(n=25) (n=25)
No. % No. %
<5 7 28.0 20 80.0 0.0001*
25 18 72.0 5 20.0
Mean+SD 6.40+2.87 3.08+1.44

Table-3 depicts the duration of tobacco habit of  the cases and 20% of control. The average duration
the cases and controls. The duration of tobacco habit  of using tobacco was significantly higher among the
was <5 years in 28% of the cases and 80% of controls. ~ cases than controls.

However tobacco habit was >5 years was in 72% of

wCases m Controls |

30
Wi 72

L

80 -
70
60
50
40
30
20
10

%

20

Graph. 3: Duration use of tobacco habit of the cases and controls

5 »5

Graph. 3: shows the duration of tobacco habit  72% of the cases and 20% of control. The duration of
which was <5 years in 28% of the cases and 80% of  using tobacco was significantly higher among the cases
controls. However tobacco habit was >5 years was in  than controls.

Table-4: Alteration of Lipid levels of the cases and controls

Lipid levels Cases Controls p-value'
(Mean%SD) (Mean£SD)

Total cholesterol (TC) 122.2449.77 151.00+21.21 0.0001*
mg%
Triglycerides (TG) 76.56+65.22 129.08+43.54 0.002*
mg%
HDL mg% 30.72+7.48 52.92+7.19 0.0001*
LDL mg% 73.24+11.64 93.84+11.85 0.0001*
VLDL mg% 29.27+11.09 27.15+9.06 0.46
TC/HDL 4.180.97 3.56+0.68 0.01*
LDL/HDL 2.55+0.74 2.16+0.36 0.02*
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Table-4 : shows the lipid levels of the cases
and controls. The TC was significantly (p=0.0001) lower
among the cases (122.24+9.77) compared with controls
(151.00+£21.21). The decreased level of TG, HDL and

u Cases

160
140 |

120 |

Mean value
0
=

Triglyes HOLmg™

(TG

LDL were also observed among the cases than controls
.However VLDL level was higher among the cases
than control. TC/HDL and LDL/HDL ratio was
significantly higher among the cases than controls .

|

u Controls |

oL mzs SLLmgs TOHOL DL HOL

Graph. 4: Alteration of Lipid levels of the cases and controls

Graph 4: The decreased level of TG, HDL
and LDL were also observed among the cases than
controls. However VLDL level was higher among the
cases than control. TC/HDL and LDL/HDL ratio was
significantly higher among the cases than controls.

Discussion :

Oral submucous fibrosis is a chronic, progressive,
scarring disease that predominantly affects the people
of South- East Asian origin. The high incidence of
OSMF is commonly associated with habit of chewing
areca nut and tobacco. It is a potentially malignant
disorder with multifactorial etiology.!'?!

Lipids constitute a heterogenous group of
biomolecules which are insoluble in water but freely
soluble in organic solvents such as ether and
chloroform.!"*! Variation in plasma lipid profile has been
associated with coronary artery disease & some
malignant disease are also been reported with early
changes in plasma lipid profile as oral precancerous
conditions show a significant tendency to develop
cancer. Free radicals and reactive oxygen species are

12

generated from tobacco carcinogens which are
responsible for high rate peroxidation of polyunsaturated
fatty acids which results in more utilization of lipids for
new membrane biogenesis. This further affects cell
membrane resulting in tissue injury, thus damaging
cellular structural blocks and thus might be involved in
carcinogenesis. ¥

Cholesterol is an amphipathic lipid and as such
is an essential structural component of all cell
membranes It is present in tissues and in plasma
lipoprotein either as free cholesterol or combined with
a long-chain fatty acid, as cholesteryl ester. Lipoprotein
transports free cholesterol in the circulation, where it
readily equilibrates cholesterol in other lipoproteins and
in membranes.'s)

Cholesterol and triglycerides, important lipid
constituents of cell, are essential to carry out several
vital physiological functions. Tt is essential for
maintenance of the structural and functional integrity
of cell membranes. Tt controls the red cells from being
casily haemolyzed and helps in transportation of fat to
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liver in the form of cholesterol ester for oxidation. It
is also involved in the activity of membrane bound
cnzymes and is important for stabilization of DNA
helix. Cellular uptake and regulation of cholesterol is
mediated by lipoprotein receptors located on the surface
of cells.l'

As cell progresses from normal through
premalignant to malignant condition their chemical
character may diverge from normal. Malignant cclls
have distinct type of metabolism which alter the
biochemical parameters which are either increased or
decreased.

The alteration in circulatory cholesterol levels
have been found to be associated with breast and
colorectal cancer. However. only a few reports are
available on plasma lipid profile in Oral precancer and
cancer.®!

As lipids may play a role in precancer and cancer,
which are major cell membrane components essential
for various biological functions including cell growth
and division of normal and malignant tissues.!'”! This
study was aimed to estimate serum lipid profile in oral
submucous fibrosis groups and to compare the serum
lipid profiles in oral submucous fibrosis groups values
with values from control groups.

In our study comparison of the serum lipid profile
in OSF group and control group showed that there
was significant decrease in TCO(p=.0001),
HDLC(p=0.0001), LDLC & Trigycerides(p=0.002)
levels in OSF group. Our results is consistent with the
studies done by Patel PS et all'¥ where he reported
significant decrease in TC, HDL,TG,VLDL in cancer
patients as well as in oral precancer conditions but
LDL levels did not reveal any significant difference
whereas in our study decrease in LDL(p=0.0001) levels
in OSMF was seen as compared to controls

Similarly Lohe et all' reported a significant
decrease in TC,HDL levels in oral precancerous
conditions however LDL, VLDL & trigycerides did
not reveal any significant difference whereas in our
study VLDL(p=0.46) does not show any significant
decrease.

Similarly Chalkoo et al" conducted a study
where he reported significant decrease in TC& LDL
which is consistent with our study whereas triglycerides

& HDL were slightly increased in some patients with
OSMF however in our study serum triglycerides &
HDL showed significant decrease.

In present study VLDL do not reveal any
significant decrease which is similar to a study
conducted by Chawda et al.?® Likewise in our study
TC/HDL (p=0.01 )& LDL/HDL(p=0.02)s ratios were
significantly increase in OSMF patients which is not
consistent with study conducted by Ghosh et al?!
where he found decrease in ratio in oral squamous cell
carcinoma patients as compared to tobacco habituates.

Our data strengthens the evidence of an inverse
relationship between serum lipid profile and oral
potentially malignant disorders.

The changes in lipid profile have long been
associated with cancer. Hypercholestemia has been
observed in patients with cancers of various organs.

Rose et al? first reported the inverse relation
between cholesterol level & risk of cancer. Oral
malignancy serum cholesterol undergoes significant
changes & low level in tissues & in blood could be
due to rapidly dividing cells. In the present study our
findings suggests that lower lipid levels may be mainly
because of underlying disease process.
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Lycopene and intralesional betamethasone
injections in the management of oral submucous
fibrosis
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ABSTRACT

Aims and Objectives: This study was conducted to determine the efficacy of lycopene in the management of oral
submucous fibrosis (OSMF) and to compare its efficacy with intralesional betamethasone injections. Materials and
Methods: Forty-four patients were divided randomly into two groups. Group | subjects were treated with 10,000 mcg
of lycopene (Lyconex) daily, in two equally divided doses, for two months. Group Il subjects were given intralesional
injections of betamethasone. Both the groups were assessed in terms of mouth opening and burning sensation.
Results: A significant improvement in mouth opening was seen in both the groups and the improvement was better
in Group I. The mean improvement in mouth opening in Group | was 37.62% (12 mm) at the end of the study, which
was statistically highly significant and weekly evaluation revealed that this high significance was from the third week
onward, and Group Il patients (only intralesional steroids) showed an average improvement of 13% (3.9 mm) at the
final follow-up visit. Conclusion: Lycopene (Lyconex) is better than intralesional betamethasone injections in improving
mouth opening and decreasing burning sensation.

Key words: Efficacy, intralesional, lycopene, management, oral submucous fibrosis, steroids

Introduction have been observed to be associated with OSMF.
The potential for malignant transformation in OSMF

ral submucous fibrosis (OSMF) is a is high.Bl
premalignant condition of the oral
mucosa first described in 1952.0' Various
factors implicated in the etiology of OSMF are
environmental agents, and nutritional, genetic, and
autoimmune factors. Environmental agents, such as,
the allied preparations of betel nut and betel quid

In the biosynthesis of many carotenoids, lycopene
is an important intermediate. Lycopene has been
seen to have many anti-carcinogenic and antioxidant
properties. It also plays a role in the improvement
of precancerous lesions. Studies also suggest that as
lycopene inhibits hepatic fibrosis in rats and human
fibroblast activity in vitro, it appears to be a promising
agent in the management of OSMF.! So far, studies
on the management of OSMF using lycopene are only
few." Therefore, a need was felt to conduct a study to
DOI: determine the efficacy of lycopene in the management of
10.4108/0972-1363.145000 OSMF and to compare this treatment with intralesional
betamethasone injections.
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Materials and Methods

The patients for the study were those who visited the
Department of Oral Medicine and Radiology. In the
present study, 44 patients who presented with signs
and symptoms suggestive of OSMF were enrolled.
The sample size was determined based on the number
of patients with OSMF attending the department in a
month. Ethical clearance for the study was obtained from
the Institutional Ethical Committee. Each patient was
informed about the protocol and was given appropriate
instructions after obtaining a written consent. The
inclusion and exclusion criteria for the study were as
follows:

Inclusion criteria

* Patients who were healthy and well-oriented to
place, person, and time

» Patients of either sex aged between 15 and 60 years

* Patients with a history of areca nut chewing and
burning sensation on eating spicy food

* Restricted mouth opening and presence of palpable
vertical fibrous bands, stiffness, and blanching

Exclusion criteria

* Subjects who had undergone any treatment for
OSMF

e Those with TM]J disorders

* Those with any systemic disease

* Those who were allergic to drugs

Only clinically diagnosed cases of OSMF were considered
for this study, as a biopsy could further decrease mouth
opening, due to secondary contractures, which might
affect the patient follow-up findings. However, a
brush biopsy was done for the patients. Following
the establishment of the diagnosis, each patient was
educated about the nature of the condition and its
precancerous potential, and they were motivated to
discontinue the use of areca nut, tobacco or any other
abusive habit in any form. The study included patients
with OSMF encompassing all the groups based on the
Lai DR classification (group A, B, C, and D). Patients with
any other pre-malignant disorder, such as leukoplakia,
were not included. All the patients of the study were
advised oral prophylaxis to remove extrinsic stains. This
was done to motivate the patient toward recovery and
to know if the patient resumed the habit.

The patients were divided randomly into two groups:

Group I: Subjects were treated with 10,000 mcg
of lycopene daily in two equally divided
doses for two months. Lycopene used
in the study was in the form of Lyconex
soft gels (lycopene-5000 mcg, vitamin A
acetate-5000 I.U., vitamin C-75 mg, vitamin

E acetate-15 mg, vitamin B1-10 mg, vitamin
B2-10 mg, vitamin B6-3 mg, vitamin B12-5
mcg, vitamin D3 granules equivalent (eq.)
to cholecalciferol-500 I.U., sodium selenite
eg. to elemental selenium-70 mcg, chromium
chloride eq. to elemental chromium-100
mcg, zinc sulfate monohydrate eq. to
elemental zinc-15 mg, manganese sulfate
eq. to elemental manganese-1.4 mg, folic
acid-1.5 mg, niacinamide-50 mg, calcium
pantothenate-12.5 mg) manufactured by
Sicare Pharma Pvt. Ltd., Delhi, India.

Group II: Subjects were given intralesional injections of
betamethasone (1 mL ampule of 4 mg each)
where the fibrous bands were palpable, twice
weekly for two months.

Both the groups were assessed in terms of mouth
opening and burning sensation before the treatment,
weekly during the treatment period of two months,
and the final evaluation was done two months after the
completion of the treatment. The complete period of the
study was four months.

This was a prospective, randomized, and blinded
controlled study, in which the patients were selected
through a chit system. Chits of Group I and Group II
were placed in a box and patient was asked to blindly
pick a chit according to which the patients were divided
into Group I or II.

Mouth opening

This was assessed as the interincisal distance measured
from the mesioincisal edge of the upper left central
incisor tooth to the mesioincisal edge of the lower left
central incisor tooth. The measurement was made using
a vernier caliper and was recorded in millimeters.

Burning sensation

The intensity of the burning sensation was determined
using a Visual Analog Scale (VAS) of 0-100, where 0
indicated no burning sensation and 100 indicated the
worst possible burning sensation. This was recorded at
baseline and weekly intervals. It was recorded based on
the patient’s response.

Statistical analysis

All the relevant data were entered in a proforma. It was
then sorted, tabulated, and statistically analyzed to draw
a conclusion. All quantified variables in the study, that
is, mouth-opening measurements, age, quantity, and
duration of habit, were subjected to statistical analysis.
All these values were analyzed for mean (or median as
applicable), standard deviation, errors, and range. The
unpaired t-test was used for evaluation of the statistical
significance of mouth-opening values between groups.
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The paired t-test was used for evaluation of the statistical
significance of mouth-opening values between weeks
in the same group. The P-value was set at 0.05 and was
considered highly significant at <0.01 and very highly
significant at <0.001.

Results

Age and sex distribution

In the present study 44 OSMF patients were included
and were randomly divided into two groups. The mean
age of subjects in Group I was 29.41 + 9.11 years, while
the mean age of Group Il subjects was 25.59 £ 6.98 years.
In Group I, 54.5% of the patients were above 25 years
of age, while in Group II, 59.1% of the subjects were
below 25 years of age. Statistically, there was no
significant difference in terms of age between the two
groups (P = 0.365). The majority of subjects in both the
groups were males. Statistically, there was no significant
difference in terms of gender between the two groups
(P =0.680, Table 1).

Habits

All patients of this study had a positive history of
chewing areca nut or any of its commercial preparations.
The most common form of areca nut used was found to
be gutkha in both the groups, with 72.7% in Group I and
90.9% patients in Group Il using it. The mean period
of addiction in Group I was 7.08 £ 6.78 years, while in
Group Il it was 5.68 £3.73 years. In Group I, nine (40.9%)
and in Group II, ten (45.5%) subjects used to consume >5
packs per day. The mean packs consumed in a day were
8.14 £7.83 in Group I and 7.59 £ 5.13 in Group II.

Mouth opening

Pretreatment

Group I had a more consistent range of mouth opening
(range 2.4-4.5 mm) with a mean of 3.19 + 0.55 mm,
while Group Il had a relatively wide range (1.3-4.6 mm)
with a mean of 3.00 £ 0.82 mm. Comparison of data in
the two groups did not reveal a statistically significant
intergroup difference (P = 0.382).

Post-treatment
The average mouth opening in Group I was
4.39 + 0.29 mm and in Group Il it was 3.39 £ 0.63 mm.

Change in mouth opening and statistical analysis
Group I: At baseline (pretreatment), the mean mouth
opening was 3.19 £ 0.55 mm, which remained unchanged
at week one, but thereafter, it started showing a gradual
increase. At the end of the treatment, there was a 37.62%
increase in mouth opening, which was very highly
significant as compared to the baseline (P < 0.001,
Table 2, Graph 1).

Table 1: Age-group distribution

Age group (years) Group | (n=22) Group Il (n=22)
No. (%) No. (%)
<25 10 45.5 13 59.1
>25 12 54.5 9 40.9
Mean age +SD 29.41+9.11 25.59+6.98

Table 2: Post-treatment assessment of mouth opening in Group |

Period Mean mouth Change from Statistical
opening baseline significance
Mean SD Mean SD t P
Baseline 3.19 0.55
Week 1 3.19 0.55 0 0 — —
Week 2 3.23 0.62 0.05 0.28 0.7565 0.459
Week 3 3.29 0.59 0.10 0.25 1.979 0.061
Week 4 3.64 0.60 0.45 0.54 3.964 <0.001
Week 5 3.71 0.48 0.53 0.44 5.595 <0.001
Week 6 3.96 0.57 0.78 0.73 4.992 <0.001
Week 7 4.43 0.40 1.25 0.58 10.122 <0.001
Week 8 4.36 0.45 1.17 0.61 8.949 <0.001
Final FU 4.39 0.29 1.20 0.57 9.966 <0.001
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Graph 1: Post-treatment assessment of mouth opening in Group |

Group II: At baseline (pretreatment), the mean mouth
opening was 3.00 £ 0.82 mm, which remained unchanged
at week one, but thereafter, started showing an increase.
At the end of the treatment, a 13% improvement in
mouth opening was seen showing a statistically highly
significant difference from baseline (P = 0.018, Table 3,
Graph 2).

Burning sensation

Group I: At baseline (pretreatment), the burning
sensation was 51.82 + 24.08. At the end of treatment a
94.5% reduction in burning sensation was seen, which
was statistically very highly significant (P < 0.001).

Group II: At baseline (pretreatment), the burning
sensation was 49.55 + 24.15. At the end of treatment a
54.1% reduction in burning sensation was seen and it
was very highly significant (P < 0.001).
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Table 3: Post-treatment assessment of mouth opening in Group 11

Period Mean mouth Change from Statistical
opening baseline Significance
Mean SD Mean SD t P
Baseline 3.00 0.82
Week 1 3.00 0.82
Week 2 3.02 0.83 0.02 0.07 1.283 0.213
Week 3 3.14 0.73 0.14 0.38 1.689 0.106
Week 4 3.29 0.54 0.29 0.51 2.667 0.014
Week 5 3.36 0.46 0.36 0.51 3.324  0.003
Week 6 3.57 0.43 0.57 0.79 3.353  0.003
Week 7 3.52 0.43 0.52 0.83 2.967 0.007
Week 8 3.73 0.39 0.73 0.90 3.800 0.001
Final FU 3.39 0.63 0.39 0.71 2.557 0.018

- n w »
- v U w o s D

Mouth Opening (Mean+SD)

o
2]

o
'

. S % &) ™ © © A ® N
e\\°® R NN N NS 'Z;(
& S

Graph 2: Post-treatment assessment of mouth opening in Group Il

No significant association between the percentage
reduction in burning sensation, percentage increase in
mouth opening, and duration of symptom of burning
sensation as well as mouth opening was observed in
either group, independently or collectively.

Discussion

Lycopene is a powerful antioxidant obtained from
tomatoes. Studies also suggest that lycopene inhibits
hepatic fibrosis in rats and human fibroblast activity in vitro.
Therefore, it can be beneficial in the management of OSMF.
The present study was designed to evaluate the efficacy
of lycopene-10,000 mcg (Lyconex) in the management of
OSMF and to compare this treatment with intralesional
betamethasone injections (1 mL ampule of 4 mg each). In
the present study 44 subjects with OSMF were in the age
range of 17-50 years, with a mean age of 28 years. This
was comparable to the mean age of 28 years observed by
Kumar et al.P! and 28.8 years observed by Hazarey et al.?!

Among the 44 OSMF subjects, 37 (84%) were male and
seven (16%) were female, thus showing extreme male
predominance, with a ratio of 5.25:1. A similar male
predominance was reported by Sinor et al. (58 out of

60 were men, 29:1) and Pindborg (81 out of 118 were
male, 2.2:1). The male predominance could be due to
easy accessibility for males to use these products more
frequently than females in our society.[*”!

Restriction of mouth opening is a major disability
associated with OSMF. An improvement of a few
millimeters has been reported. In our study a significant
improvement was seen in both the groups. The mean
improvement in mouth opening in Group I (lycopene
group) was 37.62% (12 mm) at the end of the treatment
and it was very highly significant (P < 0.001). There are
very few published studies on evaluating the effectiveness
of lycopene in OSMF. Kumar et al. also conducted a
similar study in 2007, on efficacy of lycopene in the
management of OSMF. They reported that the mouth
opening was increased by 3.4 mm in patients receiving
16 mg of lycopene and 4.6 mm in patients receiving 16
mg of lycopene along with biweekly intralesional steroid
injections.F! In our study there was more improvement
in mouth opening as compared to the study by Kumar
et al., which could be due to the drug Lyconex (which
was used in our study) also containing Vitamin A, C,
E, and B. These vitamins help to enhance the immune
system, encourage cell growth and division, and boost
the metabolism. Studies have also been done using
antioxidant supplements and have shown good results.
Gupta et al.®® reported a 50% improvement in mouth
opening in six of their patients treated with Antoxid.

The mean improvement in mouth opening in Group II
(only intralesional steroids) was 13% (3.9 mm) at the
end of the treatment, which was a statistically highly
significant difference from the baseline (P = 0.018).
Canniff et al., in 1986, found that only intralesional
steroids were not very useful in the management of
OSMEF.B! In another study done by Borle and Borle,
in which intralesional injections of triamcinolone
were combined with hyaluronidase, there was no
improvement in mouth opening.® In our study
there was 13% improvement with only intralesional
steroids.

A burning sensation when eating spicy food or even
normal food is common among OSMF patients, due
to which they switch over to a bland diet, which is
generally not nutritionally adequate. Although the exact
mechanism causing the burning sensation is not clear,
intolerance to spices could be due to the atrophic and
permeable epithelium. In our study, patients treated with
lycopene (Group I) had a reduction in burning sensation
by 94.2% at the end of the therapy and it was very highly
significant (P < 0.001). Similar findings were reported in
astudy done by Kumar et al., in which burning sensation
was reduced effectively in patients taking lycopene and
lycopene with intralesional steroids."!
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Patients treated with intralesional steroid injections
(Group II) had a reduction in burning sensation
by 54.1% at the end of the treatment. The change
in burning sensation was very highly significant
(P <0.001). Borle and Borle found that treatment of
OSMF with intralesional injections of hyaluronidase
and corticosteroids (triamcinolone acetonide) reduced
burning sensation by 86.84%.1% Katharia et al. observed
that in the treatment of OSMF, with intralesional
placental extracts the burning sensation improved by
40.2% and Haque et al. noticed that the burning sensation
reduced by 54-60% with IFN y.% When the results of
both the groups were compared the mean burning
sensation in Group I was very highly significant as
compared to Group II (P < 0.001).

The results of the present study indicate that lycopene
(Lyconex) is more effective than intralesional steroid
injections in improving the mouth opening and burning
sensation in patients with OSMF. The reasons for this
efficacy may be:

* Lycopene prevents free radical damage to cells.
Studies have shown that it reduces the susceptibility
of lymphocyte DNA to oxidative damage, inactivates
hydrogen peroxide (H,O,) and nitrogen oxide (NO),
and protects cells from NO-induced membrane
damage and cell death. Lycopene has both physical
and chemical antioxidant properties, in which physical
quenching in much better than chemical quenching.™"

* Lycopene inhibits hepatic fibrosis in rats and human
fibroblast activity in vitro. Thus, it can be beneficial
in the management of OSMF (Kitade ef al.'¥). This
also suggests inhibition of the stellate cell activity.

There were no associated side effects with the use of
lycopene (Lyconex). There were a few limitations to this
study. The duration of follow up was only two months;
a longer follow-up study should be done to rule out
any long-term effects of lycopene. The Lyconex capsule
that was used in the study also contained vitamin A, B,
C, and E, in addition to lycopene, so the improvement
observed in the study could be the combined effect of all
these and it could not be attributed to lycopene alone.
From our study, it could be inferred that lycopene in
combination was better than intralesional betamethasone
injections for improving mouth opening and decreasing
the burning sensation in patients with OSMF. Further
studies, with a larger sample size, and with longer
follow-up periods are required to determine the long-
term effect of lycopene (Lyconex) in OSMF.

Conclusion

A positive response was seen in Group I in our study
when compared with Group II. Group I patients

were given capsules of Lyconex, which also contained
Vitamins A, B, C, and E, in addition to lycopene. Thus,
the improvement observed in the study could be the
combined effect of all these, which was better than
betamethasone. Lycopene in combination was efficacious
as well as a safe and reliable drug in the management of
OSMEF. It was a noninvasive option for the management
of OSMF, which helped in the improvement of the signs
and symptoms of the condition. This combination could,
therefore, be used as a first-line drug of treatment in
patients with this debilitating disease. Further trials
in this regard should be carried out, to investigate the
probable mechanism by which this combination exerts
the beneficial effect.
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Introduction: The role of trace elements in various diseases has been a matter of
controversy with various authors reporting on conflicting data. They are receiving
much attention in the detection of oral cancer and precancer as they are found to be
significantly altered and have an important role in carcinogenesis. Trace elements have
been extensively studied in the recent years to assess whether they have any modifying
effect in the etiology of oral malignant conditions. Materials and Methods: A study was
conducted on fifty subjects with clinically diagnosed oral submucous fibrosis (OSMF)
and fifty controls with no apparent lesions of the oral mucosa and without any areca
nut-related oral habit. Results: The level of serum zinc was significantly (P < 0.0001) lower
among cases (73.48 = 24.21) compared with controls (119.48 + 52.78). However, the
serum copper level was significantly (P < 0.0001) higher among cases (155.50 = 40.13)
than controls (100.40 = 24.52). The level of serum iron was observed to be lower among
the cases (66.57 + 27.76) as compared to controls (94.19 + 35.70), and the difference
was statistically significant. Conclusion: It can be concluded from this study that serum
zinc, copper, and iron levels could be used as a potential prognostic and diagnostic
markers in OSMF patients.

Key words: Oral submucous fibrosis, precancer, trace elements

oral premalignant conditions. These can be used as
an auxiliary test to clinicopathological diagnosis and/

Oral submucous fibrosis (OSMF) is a chronic condition
of the oral mucosa, first described by Schwartz in 1952
among 5 East African women of Indian origin under the
term, “atrophia idiopathica (tropica) mucosae oris.”!!!
Trace elements have been studied in the recent years to
assess whether they have any modifying effect in the
etiology of oral malignant conditions, but relatively
less scientific work has been performed in the area of
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or in combination with other biochemical tests in the
diagnosis and prognosis of OSMF. The aim of the study
was to determine the serum levels of zinc, copper, and
iron in different stages of OSMF and normal healthy
subjects and to compare serum levels of zinc, copper,
and iron in subjects of OSMF and normal healthy
subjects.
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The study was conducted in the Department of Oral
Medicine and Radiology of Babu Banarasi Das College of
Dental Sciences, Lucknow. Ethical clearance for the study
was obtained from the Institutional Ethical Committee.
In this study, fifty patients who presented with signs and
symptoms suggestive of OSMF and fifty controls were
enrolled. Patients who were healthy and well oriented to
place, person, and time, either sex aged between 18 and
60 years, a positive history of chewing of areca nut or
one of its commercial preparation, burning sensation on
eating spicy foods, restricted mouth opening, and the
presence of palpable vertical fibrous band, stiffness, and
blanching were included in the study. Subjects having
any systemic disorder, previous history of treatment for
the same condition, history of drug intake containing
zing, copper, and iron, pregnant women were excluded
from the study. Khanna and Andrade classification
system of OSMF® based on interincisal opening was
used for the study.

Under aseptic conditions, 5 ml of venous blood was
obtained by venipuncture of the median cubital vein,
kept standing for 30 min at room temperature. Then, the
serum was separated by centrifugation at 3000 rpm for
15 min and preserved in a frozen state at 2-8°C for 5 days
until analysis. Serum sample used for the estimation was
mixed in appropriate proportion with buffer and color
reagents supplied in the estimation Kkits in the clean
glass tubes as per the manufacturer’s instructions. The
absorbance of these samples was compared with the
standard solution provided in the kit using a colorimeter.
The data obtained from the procedures will be tabulated
and analyzed using statistical methods.

Age distribution
The age distribution of the patients and controls is
depicted in Table 1 and Figure 1. More than half of the

100+
m Cases m Control
80
o 60+
42
40+
204 16
<30 230

cases (58%) and controls (84%) were below 30 years. The
mean age was almost similar (P >0.05) in both the groups;
thus, both groups were comparable in terms of age.

Sex distribution

The sex distribution of the patients and controls is
presented in Table 2 and Figure 2. More than half of the
cases (84%) and controls (78%) were males. The percentage
of male/female ratio was almost similar (P> 0.05) in both
the groups; thus, both groups were comparable in terms
of sex.

Comparison of trace elements

The level of serum zinc was significantly (P < 0.0001)
lower among cases (73.48 = 24.21) compared with
controls (119.48 + 52.78). However, the serum copper
level was significantly (P < 0.0001) higher among the
cases (155.50 + 40.13) than controls (100.40 + 24.52).
The level of serum iron was observed to be lower
among the cases (66.57 = 27.76) as compared to
controls (94.19 + 35.70), and the difference was statistically
significant [Table 3 and Figure 3].

Comparison of trace elements according to grade

The comparison of trace elements according to grade
among the cases is given in Table 4 and Figure 4.
Analysis of variance revealed that there was a significant

Table 1: Age distribution of the patients and controls

Age in years Cases (n=50) n (%) Controls (n=50) n (%) P
<30 29 (58.0) 42 (84.0) 0.12
=30 21 (42.0) 8 (16.0)

Mean +SD 28.64+9.76 26.12+6.16

aUnpaired t-test, SD: Standard deviation

Table 2: Sex distribution of the patients and controls

Sex Cases (n=50) n (%) Controls (n=50) n (%) P
Male 42 (84.0) 39 (78.0) 0.44
Female 8 (16.0) 11 (22.0)

aChi-square test

m Casesm Control

%

Male Female

Figure 1: Age distribution of the cases and controls

Figure 2: Sex distribution of the cases and controls

National Journal of Maxillofacial Surgery | Vol 6 | Issue 2 | Jul-Dec 2015 | 191



[Downloaded free from http://www.njms.in on Wednesday, May 10, 2017, IP: 115.249.67.251]

Yadav, et al.: OSMF and TRACE elements

160- 155.5

m Casesm Control

140

120+

100+

80+

Mean

60

Serum zinc Serum iron

Serum copper

M Serum zinc M Serum copper & Serum iron
200 - PP 190 196.89

168.93

Mean

Il U} 4A 4b

Figure 3: Comparison of trace elements between cases and controls

Table 3: Comparison of trace elements between cases and
controls

Trace element Mean + SD P2
Cases (n=50) Controls
(n=50)
Serum zinc 73.48 +£24.21 119.48+52.78 <0.0001
Serum copper 155.560+40.13 100.40 £24.52 <0.0001
Serum iron 66.57+27.76 94.19+35.70 <0.0001

aUnpaired t-test, SD: Standard deviation

Table 4: Comparison of trace elements according to grade
among the cases

Number of  Serum zinc Serum copper Serum iron
patients
| 5 110.80+10.18 141.20+40.30 108.26+15.32
1 21 81.19+19.65 130.57+33.94 74.48+25.96
1l 14 62.00+17.94 168.93+26.07 51.47+18.44
IVa 1 42.00 190.00 41.70
Vb 9 56.11+£18.12 196.89+30.26 51.23+19.38
ANOVA P 0.001* 0.001* 0.001*

*Significant. ANOVA: Analysis of variance

difference in all the trace elements among all the grades.
Since there is only one case in the Grade IVa, the post hoc
multiple comparison test could not be done to compare
the grades.

OSMF is a well-recognized, potentially malignant
condition of the oral cavity. Controlling the devastating,
widespread consequences of OSMF requires
interventions in at-risk persons ideally before the disease
becomes invasive. Detection of the premalignancies and
preventing them from malignant transformation seem to
be the best available tool in the fight against oral cancer.
Very few studies have been conducted to find out the role
of different trace elements in oral precancer and cancer.
Hence, a comprehensive study has been carried out to
estimate levels of serum zinc, copper, and iron in patients
with OSMF in the population of Lucknow District.

Figure 4: Comparison of trace elements according to grade among the cases

Age

In the present study, fifty subjects with OSMF were in the
age range of 17-55 years with a mean age of 28.64 years.
This is comparable to mean age of 28 years observed by
Kumar et al.,®1 28.8 years by Hazarey et al.,! Maher et al.,!
and Borle and Borle.[*!

The age range seen in our study can be attributed to
changing lifestyle of youngsters and increased in the
usage of Gutkha/pan masala [Table 1 and Figure 1].

Sex

Among the fifty OSMF subjects, 42 were male and
8 were female patients, thus showing an extreme
male predominance over female with the ratio of
5.25:1. A similar male predominance was reported by
Sinor et al.,"1 Pindborg et al.,®f Ahmad et al.,”! and Hazarey
et al." [Table 2 and Figure 2].

Male predominance can be related to easy accessibility
for males to use these products more frequently than
females in our society.

Comparison of trace elements between cases and
controls

Serum copper levels in oral submucous fibrosis patients
In our study, the serum copper level was significantly
(P <0.0001) higher among the cases (155.50 + 40.13)
than controls (100.40 + 24.52). It was similar to
the study by Balpande ef al.l'"" and Shetty et al.l'!J
[Tables 3, 4 and Figures 3, 4]

Increased serum copper in OSMF can be correlated
to copper present in areca nut increases the collagen
production in oral fibroblasts by upregulating
lysyl oxidase leading to crosslinking of collagen
and elastin! Trivedy et al. has also reported on
the copper-induced mutagenesis through the p53
aberrations in OSMF, which may be critical in the
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progression of the potentially malignant lesions to
squamous cell carcinoma.!"!

Serum zinc levels in oral submucous fibrosis patients
The level of serum zinc was significantly (P < 0.0001)
lower among cases (73.48 + 24.21) compared with
controls (119.48 +52.78). It was similar to the study done
by Paul et al.,*! Nayak et al.," Varghese et al.,!"*) Balpande
et al.,l" Kode and Karjodkar,!"®! and Shettar.['”]

This could be because the malignant cells probably require
more zinc which is taken up from the serum causing low
levels of zincin it. As there is negative interaction between
copper and zing, an increase in copper level may cause
subsequent reduction in zinc level as well.['

Serum iron levels in oral submucous fibrosis patients
The serum iron level was observed to lower among the
cases (66.57 +27.76) as compared to controls (94.19 +35.70),
and the difference was statistically significant. It was
similar to the done by Paul et al.,["* Balpande et al.,!""!
Karthik ef al., and!™ Shetty et al.l''! Decreased iron levels
in OSMF patients might be due to utilization of iron in
collagen synthesis.l' It has been stated that the decrease
iniron content leads to decrease in epithelial vascularity
which results in increased penetration of arecoline which
leads to fibrosis.

Cytochrome oxidase is an iron-dependent enzyme which
is required for the normal maturation of the epithelium.
In iron deficiency state, the levels of cytochrome oxidase
are low, consequently leading to epithelial atrophy. An
atrophic epithelium makes the oral mucosa vulnerable
to the soluble irritants.?!

In the recent times, although there has been a consistent
rise in the number of patients with OSMF, there is still
no detailed understanding of the mechanism directly
delineating the etiopathogenetic mechanism involved in
the formation of the condition. It can be concluded from
this study that serum zinc, copper, and iron levels could
be used as a potential prognostic and diagnostic markers
in OSMF patients. However, as there are controversial
reports on the association of OSMF and these trace
elements, future studies are anticipated on a larger
heterogeneous population to confirm the hypothesis.
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