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INTRODUCTION 

Immunoglobulins are proteins of animal source bestowed with established antibody 

activity and specific other proteins which are related to them by its chemical structure and 

antigenic specificity. Based on their physiochemical and antigenic differences, Five 

immunoglobulins have been recognized – IgG, IgA, IgM, IgD, and IgE. Oral 

Premalignant disorders (OPMDs) are a substantial group of mucosal disorders that may 

pave the way to the diagnosis of oral squamous cell carcinoma (OSCC). Prevention and 

initial detection of Oral Premalignant Disorders (OPMD) help avoid oral cancer and the 

associated mortality and morbidity. Therefore, there is a need to identify markers that can 

indicate the occurrence of OPMDs and Oral cancer.  

AIM 

This study aims to evaluate the Screening of Immunoglobulins (IgG, IgM, IgA) in 

patients with Oral Premalignant Disorders and Oral Cancer Patients and their comparison 

with Healthy Subjects. 

OBJECTIVES 

 To Compare the levels of Serum Immunoglobulin G levels in Oral Premalignant 

Disorders and Oral Cancer Patients in comparison with Control group. 

 To Compare the levels of Serum Immunoglobulin M levels in Oral Premalignant 

Disorders and Oral Cancer Patients in comparison with Control group. 

 To Compare the levels of Serum Immunoglobulin A levels in Oral Premalignant 

Disorders and Oral Cancer Patients in comparison with Control group. 
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MATERIAL AND METHODS 

The study was conducted in the Department of Oral Medicine and Radiology of Babu 

Banarasi Das College Of Dental Sciences, Lucknow (U.P.). For the Study Purpose, a total 

of 60 Patients were examined and were divided into 2 groups. The Case Group consisted 

of 40 patients with Oral Precancer and Oral Cancer, whereas the Control Group consisted 

of 20 healthy subjects. Patients were selected on the basis of inclusion and exclusion 

criteria. The collected data was tabulated on spread sheets and subjected to statistical 

analysis.  

RESULTS 

Estimation of the levels of immunoglobulins (IgG, IgM, IgA) in the OPMD and OSCC 

group when compared with the control group showed statistically significant results. 

Statistically, a significant difference was observed in the levels of IgG, IgM, IgA 

[p<0.0001*] 

CONCLUSION 

The present study concluded that the level of immunoglobulins (IgG, IgM, IgA) was 

significantly higher in OPMD and OSCC compared to the Control. These factors may 

suggest a poor prognosis and a lower survival chance if they are elevated. It may help in 

the detection and diagnosis of OPMD and OSCC. Higher levels of immunoglobulins in 

oral cancer may indicate tumor burden or conversion of malignancy in higher stages and 

might be used as prognostic indicators.  

KEYWORDS 

Immunoglobulins, Oral Premalignant disorders, Oral squamous cell carcinoma, 

Biomarkers 
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1. INTRODUCTION 

Patients with oral cancer provide the treating physician with a distinctive 

combination of difficult, intricate, and multidisciplinary therapeutic difficulties, the 

answers to which have a significant influence on both their survival and quality of 

life. A Multidisciplinary Head & Neck Oncology Team often treats all oral cavity 

tumors. [1] The Head and Neck Multidisciplinary Team (H&N MDT) includes 

numerous clinicians, including (but not limited to) throat surgeons and oral and 

maxillofacial, ear, nose, and plastic & reconstructive surgeons, radiologists, 

anatomical pathologists, radiation oncologists, medical oncologists, dieticians, 

anaesthetists, speech and language therapists, head and neck nurses, 

physiotherapists, oral medicine specialists, prosthodontist, and social workers. [2]  

Oral Premalignant Disorders (OPMDs) are a significant group of mucosal disorders 

that can occur before diagnosing oral squamous cell carcinoma (OSCC). [3] Oral 

cancer accounts for about 30–40% of all cancers in India, compared to about 2–4% 

in other western countries. In males it is the most prevalent cancer and in females, 

it is the third most prevalent cancer. In regions of India where betel nut chewing 

and reverse smoking are prevalent, the prevalence of oral cancer is alarmingly high. 

[4,5] 

 Indicating the threat, incidence, significance, or future comportment of potentially 

malignant diseases or oral cancer, the notion of a tumor marker is utilized. 

[6] Consequently, it is necessary to identify indicators that can detect the presence 

of OPMDs and Oral cancer.  
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Due to the functional and aesthetic ramifications of treating tumors in this location, 

the treatment of oral cavity cancers is complicated. There are only a few essential 

head and neck activities that the tumor or its treatment may temporarily or 

permanently compromise, these include breathing, speaking, deglutition, 

visualisation, odour, taste, mastication, and jaw function. In addition, facial and oral 

aesthetics have a significant role in how others see us; Cancer and/or its treatment 

can significantly impact self-esteem and self-confidence. From the detection of 

premalignant lesions to the prompt detection of oral cancer, management of the oral 

cancer patient's dentition both before and after definitive treatment, shadowing 

recurrent or new primary tumors in unification with the treating specialist, and 

reintegration of missing teeth in collaboration with the treating maxillofacial 

surgeon and prosthodontist, Dentists tend play a vital role in the management of 

oral cancer. [7,8]  

Immunoglobulins are proteins of animal source bestowed with established antibody 

activity and specific other proteins which are related to them by its chemical 

structure and antigenic specificity. There are five identified immunoglobulins: IgG, 

IgA, IgM, IgD, and IgE, based on physiochemical and antigenic distinctions. 

Numerous writers have investigated the particular immunoglobulin response 

generated by cancer. [9] In clinical practice, serum immunoglobulin levels are 

frequently measured because they offer vital evidence about the humoral immune 

state. Some humoral immunodeficiencies are characterized by low immunoglobulin 

(Ig) levels. Polyclonal gammopathy is witnessed in liver diseases, chronic 

inflammatory diseases, haematological disorders, infections, and malignancies.  
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Immunoglobulin levels also promote to diagnosing certain diseases, particularly 

liver ailments. [10,11] 

It is essential to determine the distribution of immunoglobulin levels in broad 

populations, to evaluate reference values. The general guidelines for identifying and 

deciding reference intervals when there are substantial disparities between 

subgroups defined by age, sex, and common exposures such as smoking or alcohol 

intake, in the clinical laboratory state that segregating should be considered. 

[12] However, meagre studies have examined the potential impacts of these factors 

on blood immunoglobulin levels. According to reports, females have higher IgM 

levels than males. Additionally, immunoglobulin serum concentrations have a 

tendency to rise with age. It is well acknowledged that heavy drinkers with 

advanced liver disease frequently have elevated IgA levels. However, researches on 

the effects of smoking and alcohol consumption (from light to heavy) on serum IgA, 

IgG, and IgM has been yet to be examined [13] Collectively, these findings highlight 

the necessity for multivariate analysis to discover the perplexing interactions among 

all these factors allied to immunoglobulin levels and each other. 

 

History of Oral Cancer and OPMDs 

The notion of ‘precancer’ arose in 1805, given by a European panel of physicians, 

an implication that there are benign diseases that will incessantly develop into 

invasive malignancies if found for a long time. [14] In 1875, the term ‘precancer’ 

was first devised by Victor Babes, a Romanian physician. This concept was later 

expanded to include numerous diseases in the numerous organ systems of the body.  
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Some of the lesions convicted to be precancerous are Junctional nevi, Xeroderma 

pigmentosa of the skin, and leukoplakia, papillomas of the urinary bladder and 

larynx, polyps of the colon, and solitary thyroid adenomas.  [15] With increase in 

research the preliminary depiction made in 1942 by C. H. Waddington: “the causal 

interactions between genes and their products bring the phenotype into being.” has 

extended. The definition principally denoted to embryonic development— “the 

study of heritable changes in the gene expression that occurs independent of 

changes in the primary DNA sequence,”—a description that is further pertinent to 

the whole organism, including the stages of development and disease states. [16] 

Despite the same genetic material and similar cellular signaling patterns, epigenetic 

alterations facilitate the probability of discrepancy between the cells.  

Oral precancers have had an intense and enthralling literature encompassing as far 

back as the 1870s, when one of England’s most renowned surgeons, Sir James 

Paget, anticipated that ‘leukokeratosis’ or ‘smoker’s patch’ of the hard palate 

(nicotine palatinus) or the tongue in innervate pipe smokers passed an amplified 

risk of ultimate cancer transformation. [17] Later on, various terminologies appeared 

in the literature concerning the ‘precancer’ concept like ‘premalignant,’ 

‘preneoplastic,’ ‘carcinoma prone,’ ‘intra-epithelial neoplasia,’ etc. However, in the 

international literature, the information concerning the evolution of these 

terminologies is unavailable. The continuing progression of these lesions are 

standing to be a greater challenge. 
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For that reason, the ongoing challenge and uncertainty encircling the oral cancer 

concept, the WHO has periodically summoned International Workshops to redefine  

 

the term ‘precancer’ and several precancerous lesions. A much previously working 

group of WHO, in 1978, used the term ‘precancer,’ which was further than 

classified into ‘lesions’ and ‘conditions. [18] The most recent workshop in London 

in 2005 commended using the term OPMDs and the abolition of the term 

‘precancer.’ [19] Nevertheless, the latest WHO monograph on Head and Neck 

Tumors (2005) utilizes the term ‘epithelial precursor lesions [20]. Recently, the term 

potentially malignant disorders were coined by Manne RK for individuals with no 

recognized predisposing disorders or any clinically evident lesion, where the oral 

mucosa may be susceptible to cancer. [21] 
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2. AIM & OBJECTIVES OF THE STUDY 

AIM 

This study aims to evaluate the Screening of Immunoglobulins (IgG, IgM, IgA) in 

patients with Oral Premalignant Disorders and Oral Cancer Patients and their 

comparison with Healthy Subjects. 

 

OBJECTIVES 

 To Compare the levels of Serum Immunoglobulin G levels in Oral Premalignant 

Disorders and Oral Cancer Patients in comparison with Control group. 

 To Compare the levels of Serum Immunoglobulin M levels in Oral Premalignant 

Disorders and Oral Cancer Patients in comparison with Control group. 

 To Compare the levels of Serum Immunoglobulin A levels in Oral Premalignant 

Disorders and Oral Cancer Patients in comparison with Control group. 
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3. REVIEW OF LITERATURE 

 

3.1  ORAL CANCER: 

Cancers of the lips, tongue, floor of the mouth, palate, gingiva, alveolar mucosa, 

tonsils, uvula, and salivary glands are included in the definition of oral cancer. Oral 

cancer (OSCC) is largely self-inflicted because it is a multifaceted disease; identifying 

the variables will provide the knowledge necessary for preventing the disease and 

planning therapy for a better prognosis. In the post antibiotic era, oral cancer remains 

the disease with the highest mortality rate in countries where tobacco use in the form 

of chewing and/or smoking, with or without alcohol consumption, carries the highest 

risk of developing oral cancer; it is the sixth most prevalent cancer in this region 

worldwide. Recent research indicates that OSCC is more prevalent among younger 

persons. 
[22] 

Oral SCC in young people accounts for about 0.4–2.6% of the total incidence and has 

a slight predominance in men. The most common location for this tumor is the tongue 

and occurrence of symptoms is rare unless the lesion reaches a wide size. Concerning 

the etiological factors for oral SCC in young adults who do not smoke and drink 

alcohol frequently, genetic abnormalities seem to have a preponderant role in 

development of the tumor. Additionally, human papilloma virus infection, specifically 

by HPV-16 and HPV-18, are more frequently detected in this group, but more studies 

are needed to confirm its influence in prognosis and clinical outcome of oral SCC in 

the younger. 
[23]
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Changes in the amino acids and proteins generated by cells are caused by mutations at 

the level of genetic DNA. Multiple mutations are required for the malignant  

transformation that causes a rise in cell proliferation in potentially malignant illnesses,  

and when the cell escapes growth regulation, it becomes autonomous and malignant. 

The defining hallmark of a basement break is a malignant tumor with distal lymphatic 

and blood lymph node metastases. The affected organ demonstrates malfunction and 

death. 
[24]

 

Oral cancer is a disease with a high mortality rate. It is the ninth most prevalent form 

of male cancer worldwide. Currently, the incidence of oral cancer is prevalent in 

emerging nations, particularly in the southern region of Central Asia. Oral squamous 

cell carcinoma (OSCC) is the third most prevalent cancer in India, with a yearly 

incidence rate of 52,000. Despite the availability of diagnostic and screening facilities, 

the incidence in affluent nations such as the United States is 13% annually, with 

30,000 new cases. The majority of cases are detected at an advanced stage, resulting 

in a low 5-year survival rate. 
[25]

 

Oral squamous cell carcinoma (OSCC) is distinguished by significant immune cell 

infiltration and is considered a highly immunogenic tumor. The tumor 

microenvironment (TME) consists of an extracellular matrix (ECM), stromal cells, 

and immune cells that synchronize and interact with tumor cells. Tumor-associated 

macrophages (TAMs), regulatory T-cells (Tregs), cancer-associated fibroblasts 

(CAFs), and endothelial cells are examples of such cells. The innate immune cells 

consist of macrophages, dendritic cells (DCs), neutrophils, myeloid derived 

suppressor cells (MDSCs), natural killer cells (NKs), and innate lymphoid cells, while 
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the adaptive immune cells are T cells and B cells. Crosstalk between cells of the 

tumor microenvironment (TME), extracellular matrix (ECM), and tumor cells greatly 

contributes to the growth of tumors. In addition, cancer-related inflammation, more  

specifically chronic inflammation, involves inflammatory cytokines, chemokines, and 

growth factors that can cause DNA damage, tumor angiogenesis, and genomic 

instability, as well as the struggle between immunosuppression and promotion that 

results in tumorigenesis. 

However, research suggests that not all cells convert into malignant cells; this is 

attributable to a process known as "immunosurveillance" or, more broadly, "cancer 

immunoediting." Cancer immunoediting refers to the immune system's ability to both 

inhibit and stimulate tumor development. Immunoediting for cancer generally consists 

of three phases: elimination (immunosurveillance), equilibrium, and escape. Cancer 

immunoediting is a generally acknowledged concept, and tumor immune evasion is 

regarded an emerging cancer hallmark. 
[26] 

The immune system can also promote 

tumor progression through chronic inflammation, immunoselection of poorly 

immunogenic variants, and suppressing anti-tumor immunity. Sometimes, tumor cell 

variants may not be eliminated but instead enter into an equilibrium phase in which 

the immune system controls net tumor cell outgrowth; in this phase, adaptive 

immunity constrains the growth of clinically undetectable occult tumor cells and edits 

tumor cell immunogenicity. 
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3.2  Etiology: 

3.2.1. Tobacco  

Tobacco's carcinogenic compounds, such as nitrosamines, benzopyrenes, and 

aromatic amines, make it the most significant risk factor and cause of oral cancer. 

Cigarette smokers are three times as likely to acquire mouth cancer than non-smokers. 

Secondary passive smoking situations also pose a threat to individuals. Studies have 

revealed a synergistic association between alcohol, tobacco use and cancer risk, 

resulting in a higher incidence of malignancy. In numerous countries, tobacco is 

chewed or held in the mouth rather than smoked. The desired effect is produced via 

nicotine absorption through the mucosal membranes. Due to direct contact with 

afflicted tissues, it is most strongly connected with oral cavity cancers, but it is also 

linked to oropharyngeal cancers. Betel quid, also known as 'pan' or 'paan,' is a mixture 

of betel leaf, areca nut, slaked lime, and tobacco that is chewed. Due to the prolonged 

exposure of oral cells to carcinogens, it is a popular habit in Asia and is associated 

with an even greater risk of cancer than smoking tobacco alone. 

Snuff/Snus: A wet kind of smokeless tobacco that is typically inserted beneath the 

upper lip for extended durations. This approach is especially prevalent in North 

America and Scandinavia. Further, snus appears to be a viable alternative to smoking 

tobacco. The World Health Organization (WHO) declared snus a carcinogen in 1985 

and it was banned in most of the European Union countries except Sweden.  Recently, 

a tobacco product, Chaini Khaini, identified as snus appeared in India, marketed as a 

safe alternative to other tobacco products contains very high levels of carcinogenic  



3. REVIEW OF LITERATURE 
  

 

11 
 

 

nitrosamines and biologically available nicotine. Interventions are urgently needed to 

educate current and potential consumers of this product. 
[27]  

3.2.2. Alcohol  

Alcohol consumption raises the risk of oral cancer, especially when combined with 

smoking. Alcohol has been shown to increase the permeability of the oral mucosa, 

making it more susceptible to damage by other carcinogens despite the absence of any 

carcinogenic properties in ethanol itself.  

3.2.3. HPV  

The Human Papillomavirus (HPV), particularly strains 16 and 18, has been linked to 

cancer. Although it is most strongly connected with cervical cancer and 

oropharyngeal cancer (especially tonsillar and base of tongue tumors), there is some 

evidence that it is also linked to oral malignancies. In the oral cavity, persons with 

squamous cell carcinomas are four times more likely to be infected with HPV than 

those with healthy mucous membranes. Most infections are transmitted through oral 

sexual contact. 
[28]

 

3.2.4. Stem Cell Transplants  

Patients receiving hemopoietic stem cell transplantation are four to seven times more 

likely than the general population to develop mouth cancer. Frequently, oral cavity 

evidence of graft-versus-host disease precedes this. Mucositis, xerostomia, and 

lichenoid alterations are symptoms. 5 to 9 years following transplant, the most 

prevalent cancer sites are the tongue and salivary gland. 
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Figure 1 
[29]
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3.3.  ORAL PREMALIGNANT DISORDER 

3.3.1. Overview 

A premalignant lesion of the oral cavity frequently manifests as an atypical area on 

the mucosal lining of the oral cavity, which can cause great concern in patients. 

Premalignant lesions can be discovered in any area of the oral cavity, and oral cavity 

anatomical landmarks include the lips, the mucosal lining of the face, the floor of the 

mouth, the anterior two-thirds of the tongue, the upper and lower gingiva (gums), and 

the hard palate. The specific etiology of premalignant lesions of the oral cavity is 

frequently diverse and may be linked to betel nut chewing, cigarette smoking, and 

alcohol drinking. Oral cavity precancerous lesions are observed in conjunction with 

and before to oral squamous cell carcinoma. According to the World Health 

Organization, potentially malignant illnesses are precancerous lesions of the oral 

cavity that may develop malignant transformation (PMD). Leukoplakia, 

Erythroplakia, lichen planus, oral submucous fibrosis, and actinic cheilitis are five 

lesions of the oral cavity classified as potentially malignant conditions. Preventing 

oral cavity squamous cell carcinoma requires early detection and timely treatment of 

premalignant lesions of the oral cavity. As a disordered mixing of dysplastic and non-

dysplastic cells, oral cavity premalignant lesions are frequently difficult to diagnose 

based just on clinical signs. 

The premalignant oral disease is an umbrella term for a multitude of disorders that can 

develop in the mouth cavity. Early detection and timely treatment are crucial for 

achieving good outcomes. However, there is still a substantial knowledge gap in this  
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field among medical professionals. A recent comprehensive analysis indicated that 

fewer than half of medical practitioners were aware of common risk factors for 

premalignant oral lesions or oral carcinoma. Consequently, there is substantial need to 

understand and recognize the appearance, etiology, and therapy of these disorders. 
[30]

 

The oral cavity comprises the lips, gums, buccal mucosa, gingiva/alveolar ridge, hard 

palate, the floor of the mouth, and the oral tongue (anterior 2/3). The vestibule 

consists of the buccal and labial sides of the teeth, as well as the mucosa of the 

alveolus and the wet margin of the lip. The bulk of the oral cavity is lined with 

stratified squamous epithelium, and abnormalities in this epithelium frequently give 

rise to premalignant oral lesions. Leukoplakia, Erythroplakia, lichen planus, and 

submucous fibrosis are the most often reported premalignant oral lesions. The 

following were designated as Potentially Malignant Disorders by the Oral Cancer 

Working Group of the World Health Organization: 

• Leukoplakia 

• Erythroplakia 

• Palatal lesion of reverse cigar smoking 

• Oral lichen planus 

• Oral submucous fibrosis (SMF) 

• Discoid lupus erythematosus 

• Hereditary disorders such as dyskeratosis congenita and epidermolysis bullosa. 
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3.3.1.1.  LEUKOPLAKIA 

The word "leukoplakia" was coined in 1877 by Schwimmer of Budapest to describe 

whitish changes on the tongue that precede the development of lingual cancer in 

tertiary syphilis. It is the most frequent precancerous lesion and the PMD with the 

most research. The WHO working group defines leukoplakia as "a keratotic white 

patch or plaque that cannot be scraped off and cannot be clinically or pathologically 

distinguished from another disease." Consequently, the condition is diagnosed 

through a process of exclusion. 
[31]

 

Etiopathogenesis  

The cause of leukoplakia is yet unknown. Numerous physical agents, including 

cigarettes, alcohol, prolonged friction, electro galvanic reaction between dissimilar 

restorative metals, and ultraviolet radiation, have been proposed. Tobacco smoking is 

the most widely established risk factor. Smokers are six times more likely to develop 

leukoplakia than nonsmokers. Clinically, leukoplakia can be differentiated into 

homogeneous (Figure 2)  and nonhomogeneous types. The nonhomogeneous type is a 

white lesion that can be irregularly flat, speckled or nodular. Verrucous leukoplakia is 

an additional kind. Although verrucous leukoplakia typically has a white, uniform 

appearance, its verrucous texture distinguishes it from homogeneous type. Clinical 

characteristics of verrucous leukoplakia and verrucous cancer are identical. 

Proliferative verrucous leukoplakia (PVL) is a subtype of verrucous leukoplakia, 

distinguished by its multifocal presentation, resistance to treatment, and high rate of 

malignant transformation, seems more prevalent in elderly women.  
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Figure 2 
[30]

: Leukoplakia of the ventral tongue and floor of mouth 

 

Table I:
  [31]

  Risk factors associated with malignant transformation of the oral 

leukoplakia 

RISK FACTORS 

Female sex 

Long standing leukoplakia 

Leukoplakia in non-smokers 

Leukoplakia found on the tongue and/or floor of the mouth 

Size of the leukoplakia >200 mm
2
 

Non-homogenous type of leukoplakia 

Leukoplakia with presence of epithelial dysplasia 
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Various phases of leukoplakia have been described: 
[32]

 

Phase 1: Thin gray-white translucent plaques which are soft and flat. 

Phase 2: Homogenous thick smooth or fissured leukoplakias. 

Phase 3: Nodular or granular surface or verruciform leukoplakia 

Phase 4: Erythroplakia, speckled leukoplakia, non-homogenous leukoplakia. 

 

The possibility of malignant transformation of leukoplakias depends on multiple 

factors along with other risk factors. (Table I) 

• Female gender 

• Long duration of leukoplakia 

• Leukoplakia in nonsmokers (idiopathic leukoplakia) 

• Location on the tongue and/or floor of the mouth 

• Size > 200 mm2 

• Nonhomogeneous type 

• Presence of Candida albicans 

• Presence of epithelial dysplasia. 
[32] 

 

3.3.1.2.  ERYTHROPLAKIA 

Erythroplakia is defined as "a flaming red patch or bright red velvety plaques that 

cannot be clinically or pathologically identified as any other disease."  

Shear 
[33]

 suggested a classification of OE in 1972. 

 

  



3. REVIEW OF LITERATURE 
  

 

18 
 

Classification
 [33] 

 

(A) CLINICAL VARIATIONS 

(1) Homogeneous Erythroplakia 

(2) Erythroplakia interspersed with patches of leukoplakia 

(3) Granular or speckled Erythroplakia (embracing the lesion described as speckled 

leukoplakia) 

 

(B) MICROSCOPIC VARIATIONS 

(1) Neoplastic 

(a) Squamous carcinoma 

(b) Carcinoma in situ (intra-epithelial carcinoma) and less severe forms of epithelial 

atypia 

 

(2) Inflammatory 

(a) Candida albicans infections (including denture stomatitis) 

(b) Tuberculosis 

(c) Histoplasmosis 

(d) Miscellaneous specific, non-specific, and non-diagnosable lesions 

 

Erythroplakia is less prevalent than leukoplakia, with a reported prevalence ranging 

from 0.02% to 0.83 %. It primarily affects those between the ages of 40 and 60. There 
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 is no preference for either gender. This lesion has been dubbed "the dangerous oral 

mucosa" due to the fact that it generally appears as carcinoma in situ, severe epithelial 

dysplasia, or superficially invasive cancer under the microscope. In situations with a 

very high risk, such as lesions on the floor of the mouth in heavy smokers and 

alcoholics, eighty percent of these red patches may include microinvasive cancer foci 

at the time of the initial biopsy. Any region of the oral and oropharyngeal cavity may 

become affected, typically solitary. This solitary presentation is frequently useful for 

clinically separating Erythroplakia from erosive lichen planus, lupus erythematosus, 

and erythematous candidiasis, as these lesions nearly invariably occur bilaterally, 

symmetrically. 

 

3.3.1.3. ORAL SUBMUCOUS FIBROSIS 

Oral submucous fibrosis (OSMF) is a chronic condition characterized by fibrosis of 

the mucosal lining of the oral cavity, oropharynx, and frequently the upper third of the 

esophagus. With the exception of the earliest stages of the disease, the clinical 

appearance is characterized by fibrosis of the lamina propria and submucosa and a 

progressive loss of tissue mobility. (Figure 3) 

 

Definition 

An insidious, chronic potentially malignant fibrotic disorder affecting the entire oral 

cavity and sometimes the pharynx and esophagus. Although occasionally preceded by 

and/or associated with vesicle formation, it is always associated with a juxta-epithelial  
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inflammatory reaction followed by a fibroelastic change of the lamina propria with 

epithelial atrophy leading to stiffness of the oral mucosa, progressive decrement in 

mouth opening and inability to eat. 
[34]

 

OSMF is strongly related with areca nut chewing, which is the primary component of 

betel quid. Consequently, it is the most prevalent precancerous lesion that is exclusive 

to Southeast Asia and India. OSMF is caused by a variety of reasons, including areca 

nut consumption, chili pepper consumption, genetic and immunologic mechanisms, 

nutritional inadequacies, and others. It has been discovered that DR3 and DR7 are 

more prevalent in patients with OSMF.  

 

Clinical manifestations 

They are burning sensation, blanching and rigidity of the oral mucosa and 

oropharynx, and trismus. The patient may also experience pain and ulcerations in the 

oral cavity. 

The most distinguishing trait is the creation of a prominent vertical fibrous ridge 

within the cheeks, as well as the board-like rigidity of the buccal mucosa. Fibrosis in 

the soft tissues causes trismus, feeding difficulties, and even dysphagia. Pathological 

characteristics include chronic inflammation, excessive collagen deposition in the 

connective tissues below the oral mucosal epithelium, local inflammation in the 

lamina propria or deep connective tissues, and degenerative muscle changes. OSF 

patients experience a severe burning sensation in the mouth after ingesting spicy 

foods. Other symptoms of OSF include dry mouth, pain, taste disorders, restricted 

tongue mobility, trismus, dysphagia, and altered tone.  In advanced stages, fibrous 

bands form vertically in the cheeks, faucial pillars, and around the lips.  
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Figure 3 
[30]

: Patient with oral submucous fibrosis showing whitish bands in the oral 

cavity 
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The clinical presentation can be summarized into early and forms: 

• Early forms are characterized by burning sensation exacerbated by spicy foods, 

vesiculation, blanching of mucosa, and leathery mucosa. 

• Late forms are characterized by fibrous bands within the mucosa, limitation of 

mouth opening, narrowing of the oropharyngeal orifice with distortion of uvula and 

woody changes of the mucosa and tongue. 

In India, 0–2% to 1.2% of the urban population accessing dental clinics are affected. 

There is a correlation between leukoplakia and oral cancer incidence and OSMF use. 

The reported frequency of malignant alteration ranges from 3% to 6%. The potential 

precancerous character of OSMF was initially recognized by Paymaster, who detected 

squamous cell carcinoma in one-third of his OSMF patients. 
[34] 

 

Histopathologic features  

Lamina propria fibrosis and hyalinization result in the atrophy of the underlying 

epithelium, which is caused by an unidentified process. In the presence of 

carcinogens, atrophic epithelium appears predisposed to squamous cell cancer growth. 

Masticatory muscle involvement and replacement with fibrous tissue were noted, 

pathologic changes in the blood vessels conspire to reduce perfusion in the affected 

muscles, which results in ischemia and necrosis of the muscles.  This reduced 

perfusion of the muscles and their continued muscular activity can cause the further 

depletion of glycogen, which results in fibrosis. Due to the finding that tissue biopsies 

result in the creation of further fibrous scars and a worsening of symptoms, tissue 

biopsies are rarely performed. 
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3.3.1.4. ORAL LICHEN PLANUS 

Lichen planus is an autoimmune condition of the skin and/or mouth membranes that 

typically affects middle-aged individuals but can occur at any age, with a significant 

tendency for females (M: F 1:2). Rarely with oral lesions also have skin lesions. It is 

an autoimmune disease caused by T cells in which autocytotoxic CD8+ T 

lymphocytes induce apoptosis of oral epithelial cells. Oral mucosal lichenoid lesions 

may develop following the treatment of systemic medicines, such as nonsteroidal anti-

inflammatory drugs (NSAIDs), sulfonylureas, antimalarials, beta-blockers, and some 

angiotensin-converting enzyme (ACE) inhibitors. Varying intervals exist between the 

initiation of medication therapy and the clinical manifestation of oral lichen planus-

like disease. The buccal mucosa, tongue, and gingiva are the most common sites, 

although palatal lesions are unusual; any oral area can be affected, with white streaks 

producing a reticular pattern like a spider web. The background membrane may be 

red, and the white lines may cause blisters and ulcers in certain individuals. Ulcers 

may have a metallic flavor and be somewhat painful. The bilateral and symmetrical 

nature of the lesions distinguishes them from erythroleukoplakia. Andreasen 

distinguished six kinds of oral lichen planus: reticular, papular, plaque-like, erosive, 

atrophic, and bullous. The reticular, papular, and plaque-like types are often painless 

and manifest as white keratotic lesions on the skin. In many instances, the erosive, 

atrophic, and bullous types are linked with a burning sensation and can cause 

considerable discomfort.The stated annual rate of malignant transformation is less 

than 1%. There are insufficient data to determine which kind of OLP is most likely to 

progress to squamous carcinoma, however some studies indicate a higher incidence in 

atrophic and erosive ulcerative varieties. The current absence of clinicopathologic 
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connection in the diagnosis further contributes to the muddle. Another entity, 

lichenoid dysplasia, contributes to the confusion. As there is no specific treatment to 

avoid malignant transformation, several experts advise close monitoring of patients. 

 

3.3.1.5.  NICOTINE STOMATITIS 

Nicotine stomatitis is a hyperkeratotic thickening of the palate mucosa most 

commonly associated with pipe smoking or reverse smoking. The palatal mucosa gets 

thicker and hyperkeratotic, and its surface may develop fissures. Surface elevations 

with red centers, representing the inflamed apertures of the small salivary gland ducts, 

appear often. The term nicotine stomatitis is a misnomer because it is not nicotine that 

causes  the alterations: rather, the extreme heat generated by smoking is responsible. 

Although nicotine stomatitis is a tobacco-related condition, it is not considered 

precancerous and is easily reversible with cessation of tobacco use.  

 

3.3.1.6. PALATAL LESIONS IN REVERSE CIGAR SMOKERS  

In several Southeast Asian and South American countries, the lit end, or the burning 

end of the cigarette or cigar is placed inside the mouth, a practice known as reverse 

smoking.  

This behavior results in a more severe heat-related modification of the palatal mucosa 

known as reverse smoker's palate, which has been linked to an elevated risk of 

malignant transformation. 
[35] 
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3.3.1.7.  ACTINIC KERATOSIS 

 Actinic keratosis is regarded as a potentially cancerous disorder that can manifest in 

numerous locations, including the lips. It is frequently related with sun exposure. The 

annual progression rate of actinic keratosis to invasive carcinoma ranges between 

0.025 and 16%.  

Actinic cheilitis is the clinical term for an ulcerative, crust-forming lesion of the 

mucosa of a portion or the complete vermilion border of the lower lip. The histology 

might range from hyperkeratosis with or without epithelial dysplasia to squamous cell 

carcinoma in its earliest stages. 

 

3.3.1.8.  TOBACCO POUCH KERATOSIS 

The use of smokeless tobacco, such as snuff or chewing tobacco, is associated with a 

distinct modification of the oral mucosa. Typically, these lesions manifest in the 

buccal or labial vestibule where the tobacco is kept, although they can also affect the  

neighboring gingiva and buccal mucosa. 

It is expected that 15 percent of chewing tobacco users and 60 percent of snuff users 

will have clinical lesions. Hyperkeratosis and acanthosis of the mucosal epithelium 

are visible under the microscope in smokeless tobacco keratoses. True epithelial 

dysplasia is uncommon; when identified, the dysplasia is typically minor. 

Within two to six weeks following cessation of tobacco use, the majority of tobacco 

pouch keratoses are reversible. 
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HEREDITARY DISORDERS WITH INCREASED RISK OF MALIGNANT 

TRANSFORMATION 

The disorders Dyskeratosis Congenital (DC) and Epidermolysis Bullosa are 

associated with an increased risk of oral cancer. They are rare inherited disorders. The 

majority of X-linked DC cases affect males. Patients with DC frequently acquire 

white plaques on the dorsal tongue that may be confused with leukoplakia; however, 

the absence of habits and their youth may indicate that this illness is inherited. There 

is a report of malignant alteration inside the white patch regions. In Xeroderma 

pigmentosum and Fanconi's anemia, malignancies, including mouth cancer, are more 

prevalent. 
[36]

 

 

3.3.2. DIAGNOSIS  

Based on history, clinical symptoms, clinical examination and histological analysis, 

oral cavity premalignant lesions are typically identified. Brush cytology/biopsy is a 

minimally invasive procedure in which a brush is used to obtain a complete trans-

epithelial specimen as opposed to only exfoliated surface cells. As this is a trans-

epithelial approach that requires sampling the basal, intermediate, and superficial 

layers of the lesions, it cannot be used to discriminate carcinoma in situ from invasive 

carcinoma. The sensitivity of this approach ranges from 73% to 100%, and its 

specificity from 32% to 94%. 36 On the basis of the histological findings, leukoplakia 

can be classified as dysplastic or non-dysplastic. 

The diagnosis is confirmed by a biopsy that also measures the severity of dysplasia. 

The histopathology of Erythroplakia reveals moderate or severe dysplasia. In actinic 
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 cheilitis, histological examination reveals hyperplasia, acanthosis, or atrophy of the 

epithelium, keratin layer thickness, and/or mild to moderate dysplasia. In addition to 

these epithelial alterations, connective tissues exhibit a basophilic degeneration of 

collagen fibres known as sun elastosis. In OSMF, chronic inflammatory cells 

including eosinophilic components infiltrate the sub-epithelial tissues, as determined 

by histopathology. Long-standing lesions are characterised by diminished vascularity, 

fewer inflammatory cells, and the deposition of dense sheets of collagen immediately 

under the epithelium. Frequently, the diffuse hyalinization of the subepithelial stroma 

spreads into the submucosal tissues, which replace the fatty and fibrovascular tissues. 

Narrow band imaging (NBI) detects premalignant and malignant lesions with a high 

degree of precision. NBI aids in the identification of premalignant and early 

malignant illnesses of the oral cavity, as well as the evaluation of tumor invasion. 
[37] 

 

3.3.3. TREATMENT  

Diagnosis and treatment of premalignant lesions of the oral cavity can prevent the 

development of squamous cell carcinoma of the oral cavity.
[38]

 If leukoplakia is 

treated in its earliest stages, the risk of developing oral cancer can be decreased. 

Although there are several therapeutic options for leukoplakia, none are suitable for 

limiting the malignant development of the condition. The choice of treatment options 

relies on the  leukoplakia's clinical stage. The technique of treatment is determined by 

the presence or absence of dysplasia as determined by histological analysis. In the 

early stages of leukoplakia, the treatment technique tries to eliminate potential 

etiological factors, such  as cigarette and alcohol cessation, as well as the elimination 

of mechanical and chemical damage. Two to four weeks are required for the 
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surveillance of leukoplakia. If the lesion does not improve during the observation 

period following discontinuation of the etiological causes, a histological diagnosis 

must be performed. The choice of treatment is determined by the presence or absence 

of dysplasia in oral cavity leukoplakia. In the absence of improvement or in the 

presence of dysplasia, surgical therapy is required. 
[38]

 

 

3.3.4. MANAGEMENT  

The majority of PMD are asymptomatic, and the primary goal of treatment is to 

prevent or diagnose malignancy early on. There are three therapy options for PMD:  

 Close observation,  

 Surgical excision/ablation, and  

 Medicinal treatment 

Observation: There are patients with early, tiny, clinically benign-appearing lesions at 

advantageous places can be noted. The patient must be informed of the need for 

frequent follow-ups and the likelihood of malignant change.  

 
The standard therapy for leukoplakia continues to be a surgical resection with 

negative margins. Surgical resection is undertaken to eliminate areas with a high 

likelihood of developing an early carcinoma or undergoing an early malignant 

transformation. 

 
 The attempts to eliminate all clinically apparent areas of leukoplakia or histologically 

identified areas of dysplasia are unfeasible in many cases. They can often result in 

more morbidity than benefit to the patient due to scarring and contracture. This 

difficulty to properly eliminate all precancerous areas with surgery is a result of the 
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vast "field effect" prevalent in the oral cavity, It is due to this effect, which exposure 

to carcinogens induces premalignant alterations over large areas of mucosa. In 

addition, excision i.e., surgically removing of the entire patch irrespective of its size 

can be associated with high rates of recurrence. In certain trials, however, excision of 

leukoplakia did not reduce the rate of malignant transformation. 

Ablation using a laser has also been promoted for the elimination of Oral 

Premalignant Disorders. This method has the potential advantage of being non-

invasive technique, quicker healing process, less scarring, but the absence of a 

resected specimen for histopathologic and genetic investigations is a major 

disadvantage. However larger scale studies are still essential to conclude an extensive 

efficacy of laser therapy and other effects of it. 

Photodynamic therapy is another ablative treatment being researched for PMD. 

Intravenously or topically, a photosensitizing drug, such as hematoporphyrin 

derivatives or 5-ALA, which targets neoplastic cells preferentially is delivered. The 

targeted tissue is then subjected to a certain wavelength of light, which activates the 

photosensitizer and causes it to transfer energy to molecular oxygen, resulting in the 

formation of reactive oxygen species and consequent tissue damage. Several modest 

clinical studies have demonstrated good outcomes for the treatment of premalignant 

epithelial lesions. 
[39] 
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3.3.5. PROGNOSIS 

'Early detection and treatment are among the leading solutions for preventing disease 

progression, improving patient quality of life and survival, and reducing morbidity. 

Oral potentially malignant disorders (OPMDs) comprise a group of oral mucosal 

diseases with different morphological characteristics that can progress to oral 

squamous cell carcinoma (OSCC). Given OSCC's poor prognosis and high mortality, 

early diagnosis is a priority step in OSCC. Development of potentially malignant 

disorders and oral SCC are multistep processes involving genetic changes due to 

exogenous or indigenous factors. There is currently no molecular or histopathological 

pathognomonic hallmark that can predict the malignant transformation of potentially 

malignant disorders. The analysis of the clinical aspects of these lesions remains the 

best way to control and prevent the development of oral SCC. Thus, accurate 

diagnosis and timely treatment may help prevent the transformation of potentially 

malignant disorders into OSCC.  

Early treatment of oral cancer will increase patient survival, improve quality of life, 

and result in less morbidity and a better prognosis. To reach this goal, early detection 

of malignancies using technologies that can be used in remote and low-resource areas 

is desirable. There is a link between the degrees of dysplasia and malignant cell 

transformation. In epidemiological studies assessing the risk of OPMDs in India, it 

has been found that 80% of oral cancers were preceded by OPMDs. OPMDs 

management focuses on preventing risk factors and surgical excision of lesions with 

moderate and severe epithelial dysplasia. Non-surgical approaches involve the use of 

systemic and topical medications. 
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Early lesions screening is essential to ensure timely diagnosis or follow-up in case of 

confusing lesions to minimize the malignant transformation. Prognosis and patient 

survival is directly related to the stage and grade of cancer at initial diagnosis. The 

natural history of OPMDs has no consistent pattern, and it is difficult to predict who 

may develop cancer following the detection of an OPMD.  

Most cancers tend to arise during the first two years after the detection of an OPMD, 

but follow-up studies indicate that the risk may continue to exist for 10–15 years. The 

high-risk OPMDs include Erythroplakia, erythroleukoplakia, proliferative verrucous 

leukoplakia, and oral submucous fibrosis, and risks are lower in homogeneous 

leukoplakia and in oral lichen planus. Though most OPMDs are asymptomatic at the 

time of presentation, careful observational studies during periods of follow-up 

indicate that around the time of malignant transformation, some patients may 

experience symptoms such as increased redness, ulceration, or tingling sensation and 

pain indicative of suspected malignancy.  

The management protocols should therefore provide immediate access for a patient 

with an OPMD to consult a senior clinician in the follow-up team in such situations. 

A re-biopsy is indicated to detect any malignancy in an early stage or to plan its 

exclusion. An early diagnosis and management can, at the most, decrease the chances 

of turning to malignancy and may also cease it, ultimately not posing any threat to 

future malignancies. Patients diagnosed with an OPMD should have sufficient access 

to healthcare facilities for regular follow-up. 
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3.4.  IMMUNE PROFILING OF ORAL CANCER  

In the 8th edition of The American Joint Committee on Cancer (AJCC) Staging 

Manual's "Head and Neck", significant improvements have been made to the staging 

of oral cancer. Despite this, tumors of the same stage are observed to be 

heterogeneous in responsiveness to therapy and aggressiveness. In terms of predicting 

progression and overall survival, the incorporation of immunological contexture can 

provide information that is comparable or even superior to TNM staging. The 

genomic and molecular signatures of oral cancer and of the infiltrated immune system 

are focused on identifying key biological molecules that may be linked to cancer 

development, risk assessment, screening, predicting recurrence, prognosis, and 

invasion/metastasis, and are significant determinants of immunotherapeutic response. 

The significance of immune profiling is attributable to the fact that patients belonging 

to distinct molecular subgroups may respond optimally to different treatments. In 

addition, technological advancements have changed immune profiling, which has 

shifted from analyzing a single marker using immunohistochemistry (IHC) to 

sequencing a vast number of immune-related genes. This portion of the article 

highlights the significance of profiling TME and tumor cells, their biomarkers, 

identifying immune cell-associated genes and proteins, and the techniques applied for 

immunological profiling in oral cancer. 
[40] 

 

3.5.  IMMUNOGLOBULINS 

Immunoglobulin (Ig) molecules consist of two immunoglobulin heavy (IgH) chains 

and two immunoglobulin light (IgL) chains connected by disulfide bridges to produce 

a twofold symmetric structure. IgH chains are separated into five isotypes: Igμ, Igγ, 
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Igα, Igδ and Igϵ, as well as four subclasses of Igγ (Igγ1, Igγ2, Igγ3 and Igγ4) and two 

subclasses of Igα (Igα1 and Igα2). IgL chains contain two distinct isotypes: Igκ and 

Igλ. Variable (V) regions at the N-terminus of the IgH and IgL chains are very variable 

in their sequences and are responsible for antigen recognition. In contrast, the C-

terminal sections of the IgH and IgL chains are sequence-constant and are hence 

referred to as constant (C) regions. The creation of V region diversity is crucial for 

functional Ig expression and the capacity of Ig molecules to recognize a variety of 

antigens. This process involves multiple molecular processes, including V(D)J 

recombination, somatic hypermutation (SHM), and class-switch recombination (CSR). 

Ig molecules are essential components of humoral immune responses. By neutralizing 

antigens and mediating antibody-dependent cellular cytotoxicity (ADCC), 

complement-dependent cytotoxicity (CDC), and antibody-dependent cellular 

phagocytosis (ADCP), these molecules serve as antibodies in immunological defence 

(ADCP). 

B cells are believed to be entirely responsible for Ig production of the five known 

classes (IgA, IgM, IgG, IgD, and IgE). Igs of the classes IgG, IgA, and IgM, as well 

as their respective mRNAs, were detectable in the cytoplasm and supernatant of 

malignant non-B cells. 

Due to their neoantigenic properties, tumor-specific V(D)J patterns can be used not 

only as biomarkers but also as immuno-therapy targets, thanks to the distinctiveness 

of the expressed Ig repertoire. In addition to Igs directly derived from solid tumors, a 

disproportionately high number of malignant plasma cells may be the source of 

unusual Igs. Plasma cell neoplasms are characterized by an abundance of benign or 
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malignant plasma cells. Monoclonal gammopathy of unknown significance (MGUS) 

and multiple myeloma are typical neoplasms. B cells generated from MGUS release 

copious amounts of monoclonal Igs. Multiple myeloma is known to originate from 

MGUS and expresses 1% of specific Ig types. These malignant B cells produce 

predominantly IgG, followed by IgA, single free light chains (Bence Jones myeloma), 

and IgD, all of which are detected in serum or urine testing. In addition to proteinuria, 

renal insufficiency and amyloidosis are caused by an abnormal number of Igs. 

Patients' immunodeficiency is caused by the relative decrease of polyclonal 

antibodies. 
[42]

 

3.5.1. Serum immunoglobin; IgA 

IgA is the most prevalent antibody on mucosal surfaces and the second most prevalent 

antibody in serum (~15%; 2–3 mg mL
−1

), behind IgG (80%; ~10–20 mg mL
−1

). More 

IgA is produced daily than all other antibody isotypes combined (66 mgkg
−1

day
−1

), 

however serum IgA is rapidly degraded, resulting in a relatively short half-life (4–6 

days). IgA is distinguished from other antibody isotypes by its N-linked glycan and 

disulfide bridge configurations. (Figure 4) The fragment antigen-binding region (Fab) 

is required for antigen binding, neutralization, and opsonization, whereas the Fc 

region is crucial for beginning innate immune effector actions. IgA is composed of 

two heavy chains and two light chains, each of which is folded into several globular 

domains, including four heavy-chain domains (VH, Cα1, Cα2 and Cα3) and two light-

chain domains. 
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Figure 4 
[43]

: Schematic diagram of immunoglobulin A (IgA) subclasses IgA1 and 

IgA2, glycosylation patterns and their respective heterogenous molecular forms. 
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Humans possess heterogeneous IgA molecule forms including monomeric (mIgA), 

dimeric (dIgA), polymeric (pIgA), and sIgA. In addition to IgA subclasses, these 

molecular forms are variably dispersed throughout body compartments. IgA is 

predominantly mIgA1 (90%) in serum, which is produced in the bone marrow and 

transferred to the blood. In contrast, the protease-resistant hinge region results in a 

proportionate rise of IgA2 in the majority of mucosal secretions. In addition, mucosal 

IgA is generated locally as dIgA in organised gut-associated lymphoid tissues, where 

IgA2 plasmablasts home to specific sites. dIgA undergoes transcytosis across 

epithelial cells and into the mucosal lumen via polymeric immunoglobulin receptor. 

[41] 

Historically, IgA was regarded as a noninflammatory antibody due to the role of sIgA 

in the downregulation of proinflammatory responses to pathogens and food antigens 

by preventing binding to other Fc receptors, rather than by activating anti-

inflammatory pathways such as those described in a later section. In sIgA-deficient 

patients, where an increased risk of autoimmunity and allergy is found, the 

importance of sIgA as a noninflammatory antibody is underlined. Extensive research 

on mucosal secretions supports the function of sIgA in the passive and maybe active 

immune protection of neonates in colostrum and breast milk IgA. In addition, adult 

sIgA maintains microbiota diversity and growth equilibrium and contributes to 

passive defence against invading pathogens. Comparatively, the function of serum 

IgA (mIgA, dIgA, and pIgA) is comparatively unexplored. 
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Serum IgA and FcαRI: Human FcαRI (CD89) is constitutively expressed on 

monocytes, eosinophils, certain macrophages, intestinal dendritic cells, Kupffer cells, 

and neutrophils, which are the most prevalent blood cells expressing FcRI. FcαRI has 

a ligand-binding chain that maps to chromosome 19 alongside the genes for natural 

killer cell receptors (KIR) and leukocyte immunoglobulin-like receptors, in contrast to 

IgG (FcγR) and IgE (FcεR), which map to chromosome 1. 

The FcαRI α chain contains two extracellular domains resembling immunoglobulins, 

a transmembrane region, and a short cytoplasmic tail devoid of recognized signaling 

patterns. FcαRI must connect with the immunoreceptor tyrosine-based activation 

motif (ITAM), which can be phosphorylated to activate signal transduction, for 

signaling to occur. 1 IgA:2 FcαRI are required for the binding of monomeric serum 

IgA Cα1 and Cα2 Fc domains to the membrane distal domain of FcαRI. In addition, 

two FcαRI single-nucleotide polymorphisms have been discovered in humans: 

Ser248/Gly248 and Asp92/Syn92. Gly248 FcαRI has been linked to an increase in the 

proinflammatory potential of serum IgA, whilst Asn92 FcαRI has been linked to an 

increased risk of myocardial infarction. 
[42] 

(Figure 5) There are no recorded cases of 

low or no FcαRI expression on myeloid cells in humans, in contrast to FcαRI 

abnormalities that correlate with susceptibility to autoimmunity, chronic 

inflammation, and infection, underlining the potential role of FcαRI in homeostasis 

and inflammation in humans. It is essential to note, however, that IgA deficiency in 

humans has been linked to increased vulnerability to viral illness and autoimmune. 
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Figure 5 
[43]

: Initiation of immunoglobulin A (IgA)/Fc alpha receptor I (FcaRI) 

immunoreceptor tyrosine-based activation motif (ITAM) and ITAM inhibitory (ITAMi) 

signal cascades and resulting Fc effector functions 
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IgA appears to be potent in the recruitment and activation of neutrophils via the FcRI 

to kill tumors, making it an attractive target for mAb antitumor therapy. Most research 

has focused on IgG in mAb therapy due to its potent antitumor mechanisms, such as 

complement activation and natural killer cell mediated ADCC. Modifications to IgA 

mAbs can enhance their half-life as well as stability. Combinations of IgG and IgA 

mAbs can increase tumor killing, and "cross-type antibodies" such as IgGA and 

tandem antibodies combine the best anticancer effects of IgG (complement binding) 

and IgA (cytotoxicity/phagocytosis). 
[43]

 

3.5.2. Serum immunoglobin; IgG 

Immunoglobulin G (IgG) is generated as a result of daily allergen exposure. Peanut, 

milk, and other natural allergens induce antibody responses, notably IgG, upon 

inadvertent intake, and every individual has a unique and varied repertoire of 

antibodies to their food and environment. 

Immunoglobulin G class or subclass antibodies are correlated with allergies and Th2 

cytokine responses to allergens that sensitize the immune system. Several 

autoimmune inflammatory disorders, including rheumatoid arthritis (RA) and 

systemic lupus erythematosus (SLE), are characterized by elevated immunoglobulin 

G antibodies, in which the pathology recapitulates the immunological damage. 
[44] 

In a 

few instances, the expression of complete IgG, or at least the expression of entire Ig 

chains, was also observed in noncancerous, nonlymphoid tissues, such as normal 

human lung and colon tissues. (Figure 6) 
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Figure 6 
[44]

: Human IgG (green) circulates in the bloodstream of healthy individuals 

and tumor patients, while CIgG (blue) is only present in the blood of tumor patients. 

Anti-human IgG antibodies (grey). 
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These non-lymphoid and non-cancerous Igs have unknown roles. Similarly, the 

precise function of cancer-derived Igs (CIg) remains largely unknown; however, there 

is evidence of a cancer-promoting effect. Inhibiting the generation of cancer-derived 

IgG (CIgG) with anti-human IgG antibodies and siRNA results in an increase in 

tumor cell death, as well as a reduction in colony formation and invasion. The 

significant difference between Igs produced by B cells and CIgs produced by cancer 

cells appeared as restricted patterns of V(D)J recombination in CIgGs and Igs of 

normal tissue controls relative to IgGs produced by B cells. RP215, an antibody that 

detects CIgG selectively and has a potent anticancer effect in vivo, makes it possible 

to differentiate B-cell-derived IgG from CIgG. 

Multiple research groups discovered IgG expression in tumor tissues originating from 

various organs. Regarding the peritumoral and possibly systemic effects of CIgG, 

very little is understood. Some evidence points to a mechanism of action for CIgG on 

T cells involving sialic acid-binding immunoglobulin-type lectins (siglecs). It is 

believed that they are more essential in the immediate tumor microenvironment than 

in the circulation. CIgG has also been shown to have direct effects on platelets. 

(Figure 7) This suggests not only direct impacts, but also systemic ones. Several 

groups have studied the impact of platelets on cancers. In this instance, platelets 

envelop circulating tumor cells, protecting them from NK-cell-mediated cytolysis. For 

stable adherence, tumor cells can release platelet-activating substrates such as ADP 

and proteins such as thromboxane A2 or high-mobility group. By binding toll-like 

receptor 4, these substances trigger activation. Platelets can also control tumor 

development, angiogenesis, and metastasis. They impact tumor cells because of their 
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high number of surface receptors and secreted chemicals, which include thromboxane, 

platelet-derived growth factor, and vascular endothelial growth factor. Upon 

activation, P-selectin (CD62P) migrates from an internal site to the cell surface. 

Blocking CD62P decreased metastatic colon cancer foci in the lungs of mice and 

decreased platelet binding to tumor cells, suggesting that CD62P is directly implicated 

in the protumoral characteristics of platelets. 
[45] 

3.5.3. Serum immunoglobin; IgM 

IgM, which has μ heavy chains, is the initial class of antibody generated by and 

appearing on the surface of a developing B cell, despite the fact that many B cells 

subsequently switch to other classes. It is also the principal type of antibodies released 

in the blood during the initial phases of a primary antibody response to an antigen. 

IgM is an organism's initial line of defence. IgM is a pentamer composed of 5 4-chain 

units in its secretory form, giving it a total of 10 Ag-binding sites and a higher 

valency than the structures of other immunoglobulins (Igs), allowing it to bind Ags 

with high avidity. Each pentamer comprises one copy of a J (joining) chain, which is 

another polypeptide chain. IgM controls B cell formation, promotes the removal of 

apoptotic cells, affects inflammatory reactions and autoimmune disorders, and 

mediates the elimination of cancer cells. 
[46]
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Figure 7 
[45]

: CIgG expression increases the cancer cells’ abilities in terms of colony 

formation, proliferation, and invasion. 
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The complement system is initiated by the binding of Ag to a single, pentameric, 

secretory IgM molecule. This activation designates pathogens and altered cells for 

phagocytosis or kills them directly when the Ag lies on the surface of an invading 

pathogen, senescent cells, cell debris, or precancerous or cancer cells. 

 

Natural IgM antibodies 

Natural Abs are primarily IgM, with smaller amounts of IgA and IgG, are 

polyreactive, and have a low affinity. Without exogenous antigenic stimulation or Ag-

driven selection, IgM circulates naturally in healthy persons. Serum IgM 

concentrations of infants and animals raised in sterile circumstances on an Ag-free 

diet are identical to those of normal animals. IgMs are also present in humans. IgM 

has a crucial role in the major defensive systems. Reacting with cell surface receptors 

and identifying and eliminating apoptotic and senescent cells, cell debris, and self-

Ags, they participate in the early recognition and clearance of bacterial and viral 

invaders and changed self-material from an organism. Natural IgM Auto-Abs assist in 

inhibiting pathogenic IgG auto-Ab responses. 

IgM is linked to the identification and elimination of precancerous and cancerous 

cells. Identifying the conserved structures of carbohydrate epitopes, natural IgM binds 

preferentially to tumor-specific, post-transcriptionally changed cell surface Ags, 

recognizing their carbohydrate epitopes. Carbohydrate epitopes identified by natural 

IgM are persistently produced in numerous tumor precursor stages. 
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In contrast to epitope-based single-peptide chains, glycoepitopes share structural 

homologies that extend beyond the protein families; hence, they can cross-react and 

are the preferred targets for natural IgM Abs. Produced by a limited subset of B1 cells 

(CD5+) and B cells in the marginal zone (MZ), natural IgM does not require affinity 

maturation to give early protection. Germline-encoded IgM antibodies are not 

affinity-matured. 

 

Adaptive IgM antibodies 

Adaptive IgM is the first antibody to arise in response to an immunological challenge, 

although its production typically declines as IgG develops. As a result, IgM is not 

widely thought to have a large role in long-term immunity, despite its effectiveness in 

host defence. Typically, durable humoral immunity is coupled with the formation of 

high-affinity Ab and isotype switching. Immunization-induced IgM varies from 

naturally occurring IgM in terms of its structure in the Ag-binding centres, affinity, 

specificity repertoire, and spectrum of functions. These IgM Abs represent a small 

proportion of the circulating molecules; they are monoreactive, have a high affinity 

(10-7 to 10-11 mol-1), and their variable regions contain point mutations. 35 hours is 

the half-life of monoreactive IgM. 
[47,48] 

(Figure 8) 
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Figure 8 
[47]

: Natural IgM is produced by B1 cells and marginal zone cells, and 

adaptive IgM is synthesized by B2 cells. 
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3.6.  KEY BIOMARKERS  

 

3.6.1. Immune and Non-Immune Cell Markers  

OSCC is associated with significant differences in the amount of T cells, MDSCs, 

TAMs, and numerous other immune and non-immune cells. This profile of cells with 

biomarkers can not only aid in the diagnosis and prognosis of oral cancer patients, but 

it can also identify parameters for the optimal immunotherapeutic strategy. CD11c, 

CD80, and HLADR are some of the hallmark immune cell biomarkers utilized in 

OSCC investigations to detect M1 TAMs, while CD163, CD11b, CD206, and MRC1 

are used to detect M2 TAMs. CD68 is a pan macrophage marker, despite not being 

specific. Several markers, including S100, CD1a, CD83, CD207, CD208, CD80, 

CD11c, CD86, and HLA-DR, are used to detect DCs, but the most frequently 

accepted markers are CD1a for immature DCs and CD83, which has been proven to 

be expressed on activated and mature DCs. 

The T-helper cell markers CD4 and Tregs, a subset of CD4+ cells, are utilized to 

identify OSCC, as are several other markers. CD25, CD127, cytotoxic T lymphocyte-

associated antigen 4 (CTLA-4), lymphocyte activation gene-3 (LAG3), and 

fork/winged-helix transcription factor box P3 are involved in this process (FOXP3). 

Nevertheless, the most well acknowledged Treg markers are CD4+ CD25+ FOXP3+ 

and CD4+ CD25+ CD127 low. Pan B cell markers include CD19 and CD20, and 

CD19+ B cells have been identified as a predictive factor for oral tongue squamous 

cell cancer (OTSCC).  Other cells include MDSCs, which lack consistent markers but 

have been identified as expressing CD33 and CD11b; CAF, which express SMA; and 

endothelial cells that express CD31 and CD34. 
[49] 

(Figure 9) Inflammatory 
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Biomarkers There is evidence that chronic inflammation plays a major role in the 

development of OSCC. The creation of inflammatory mediators serves to activate the 

immune system against the tumor, but inflammatory mediators can also encourage 

tumor growth and could be used as potential biomarkers. In malignancies, the 

systemic inflammatory response (SIS) has been the subject of extensive research. 

Neutrophil-to-lymphocyte ratio (NLR), lymphocyte-to-monocyte ratio (LMR), 

platelet-to-lymphocyte ratio (PLR), and C-reactive protein (CRP) are the most often 

used biomarkers for SIS evaluation. According to a study conducted by NLR, disease-

specific survival in young OSCC patients is also substantially associated with NLR. 

CRP is an early indicator of inflammation, and it was found that the preoperative 

serum CRP level effect was more pronounced in oral cancer and served as a 

prognostic indicator in OSCC. The nuclear factor kappa-beta (NF-B) plays an 

important function in the inflammatory process and has been associated to 

carcinogenesis. By modulating NF-kB, the receptor for activated C kinase 1 enhances 

the polarization of M2 macrophages and accelerates the progression of OSCC. IL-1, 

IL-6, IL-8, TNF-α, and TGF-β are examples of proinflammatory cytokines, while IL-

2, IL-12, IL-4, IL-10, and IFN-γ are examples of anti-inflammatory cytokines. 

Cytokines play a key role in modulating the immune response. Cyclooxygenases are 

enzymes that convert arachidonic acid to prostaglandins; chronic inflammation is 

strongly associated with the production of cyclooxygenase (COX- 2) in the onset of 

carcinogenesis. Cell migration and the control of cytokine levels at the site of 

inflammation are mediated by MMP, and their potential as biomarkers have been 

investigated by a large number of OSCC researchers. 
[50]
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Figure 9 
[48]

: Molecular markers used for isolation and identification of oral cancer 

stem cells 
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3.6.2. Serum biomarkers 

Biomarkers (Table II) in serum are molecules that undergo quantitative changes 

during tumor development. Typically, malignant cells produce a marker and release it 

into the bloodstream or express it abundantly on the cell surface. These indicators can 

be utilized to predict tumor recurrence or metastasis due to the fact that the 

development of the malignant tumor alters their concentrations. 

Tumor markers are often termed as measurable biochemicals that are associated with 

malignancy. These markers are either produced by tumor cells (tumor‑derived) or the 

body in response to tumor cells (tumor‑associated). Although tumor markers are 

usually imperfect as screening tests for detecting occult (hidden) cancers, once a 

particular tumor has been found using a marker, the marker may be a way of 

monitoring the success (or failure) of treatment. 

The tumor marker or molecule is both tumor-specific and tumor-associated. Tumor-

specific substances are considered to be a direct outcome of oncogenesis, whereas 

tumor-associated markers are numerous proteins, enzymes, hormones, and 

immunoglobulins that are found in the blood and are mediated by the tumor itself or 

by the tumor's influence on the implicated organs. 

 Repeated serum biomarker testing enables for the monitoring of tumor development 

and metastasis, as well as the monitoring of therapy response and treatment efficacy. 

However, there are currently no standardized criteria for determining whether 

biomarker is useful for oral cancer. 
[49]
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Table II 
[50]

: Biomarkers Identified In Studies 

 

1. Adiponectine Adiponectin is an adipokine produced 

predominantly by Adipocytes. It functions as 

an anti-diabetic, anti- atherogenic, anti-

inflammatory and anti-angiogenic hormone 

Associated 

biomarker 

2. Annexin A1 

mRNA 

Annexin A1, an anti-inflammatory and 

calcium-dependent protein of the superfamily 

of annexins, may have important regulatory 

roles in tumor development and progression 

Associated 

biomarker 

3. CRP C-Reactive Protein (CRP)is a functional 

analogue to immunoglobulin G, which 

synthesis by pro-inflammatory cytokines 

Associated 

biomarker 

4. Cycling D1 Cyclin D1, the product of the CCND1 gene 

located on chromosome 11q13 

Associated 

biomarker 

5. DCR3 Decoy receptor 3. DcR3 functions as a 

death decoy inhibiting apoptosis mediated by 

the tumor necrosis factor receptor family 

Specific 

biomarker 

6. GDF 15 Growth-differentiation factor 15 (GDF 15) is 

involved in tumor pathogenesis. Its expression 

is increased in many types of cancers. 

(Associated biomarker) 

Specific 

biomarker 
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7. Hb Hemoglobine level mediates tumor response 

to radiation through the delivery of oxygen to 

the tumor 

Associated 

biomarker 

8. TNFa Tumor necrosis factor-alpha Specific 

biomarker 

9. IL6 Interleukin 6. Proinflammatory cytokines Associated 

biomarker 

10. MiCB Major histocompatibility complex class I-

related chain A/B (MICA/B), a ligand of 

natural killer group 2D (NKG2D) 

immunoreceptors 

 

11. MMP-3 Matrix metalloproteinase-3 is a member of 

MMP family which is capable to degrade a 

broad range of substrates. MMP-3 reveals 

pathological expression in many tumors 

Associated 

biomarker 

12. MMP-9 Matrix metalloproteinase-9. Potent factors 

involved in angiogenesis. Under physiological 

conditions MMP are capable of degrading 

extracellular matrix and basement membrane 

components 

Associated 

biomarker 

13. Nitric Oxide Nitric Oxide concentration plays an essential 

role in the process of lipid peroxidation 

Associated 

biomarker 

14. PDEs Phosphodiesterases have a fundamental role Associated 
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in the transduction of the intracellular signals 

and tumor growth by influencing angiogenesis 

biomarker 

15. PlGF Placenta growth factor is a member of the 

vascular endothelial growth factor (VEGF) 

family. PlGF stimulates proliferation, 

differentiation, and  survival  of  endothelial 

cells 

Associated 

biomarker 

16. SCCAg Squamous cell carcinoma antigen. A tumor-

associated protein, an adjunct in the diagnosis 

of the disease (associated biomarker) 

Specific 

biomarker 

17. Serum fucose L-fucose, is a monosaccharides that 

compounds serum glycoproteins 

Associated 

biomarker 

18. Serum Leptin Leptin is a protein of cytokine family, 

related to body weight, metabolism and 

reproductive function 

Associated 

biomarker 

19. Sialic acid 

levels 

Siacilic acids are acetylated derivatives of 

neuramic acid. They are attached to the non-

reduced residue of carbohydrate chains of 

glycoproteins and glycolipids 

 

Associated 

biomarker 

20. Th17 cells TH17 cells are the third subset of CD4+ T 

helper cells (T lymphocytes that belong to the 

CD4+ subset). Important role in inflammation 

Associated 

biomarker 
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21. TPA Tissue Polypeptide Antigen 

One of the most frequently used cytokine 

evaluated as a serum marker 

Associated 

biomarker 

22. VEGF Vascular endothelial growth factor 

VEGF is a multifunctional cytokine that plays 

a pivotal role in angiogenesis. (induction of 

angiogenesis in tumor growth) 

Associated 

biomarker 

23. Visfatin/pre-b 

cell colony 

enhancing factor 

Nicotiamide phosphoribosyl transferase or pre-

B cell colony enhancing factor, is a pro-

inflammatory cytokine. It regulates growth, 

apoptosis, and angiogenesis. 

Associated 

biomarker 
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The following studies act as background to the objective: 

1. Gutiérrez-Corrales A et al. 2017 
[51]

 studied the effect that the acute 

inflammatory process occurring post extraction could have on these parameters 

has not been studied. Certain salivary biomarkers may be influenced by the initial 

inflammatory process following the extraction of a retained lower third molar, 

despite the fact that these biomarkers are not explicitly inflammatory. This study 

evaluated three biomarkers: total protein, immunoglobulin A (IgA), and alpha-

amylase. 15 patients were recruited in all. Comparing the average values of each 

marker across the various stages of the study. Only alpha-amylase, among the 

three salivary biomarkers, was statistically related with an inflammatory response 

to surgery (P<0.05). These data imply that salivary alpha-amylase levels may be 

altered by the acute inflammation that occurs after extraction; consequently, this 

marker would not be suitable for use in further studies unless this interference is 

controlled for. 

 

2. Kaczor-Urbanowicz KE et al. 2017 
[52]

 provided an update on the current and 

future applications of saliva for diagnostic purposes. There are numerous benefits 

of utilising saliva as a biofluid. Its collection is quick, painless, economical, and 

noninvasive. As a "mirror of the body," saliva can also reveal the physiological 

and pathological state of the body. The name "Salivaomics" was coined in 2008 to 

emphasise the rapid expansion of information regarding multiple "omics" 

components of saliva, such as the proteome, transcriptome, micro-RNA, 

metabolome, and microbiome. In recent years, scientists have developed new  
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technologies and verified a vast array of salivary biomarkers, paving the way for 

the clinical application of saliva. Nevertheless, there is a significant demand for 

noninvasive diagnostic tools that are both convenient and accurate and may be 

used at the point of treatment. In addition, there is a pressing need to comprehend 

the scientific reasoning and mechanisms underlying the transmission of systemic 

disorders to saliva. Liquid biopsy, an additional promising method, enables the 

identification of circulating tumor cells (CTCs) and tumor DNA fragments in 

saliva, allowing for the non-invasive early detection of many cancers. The newly 

developed technology, electric field-induced release and measurement (EFIRM), 

enables near-perfect detection of actionable mutations in patients with lung 

cancer. Recent improvements have expanded the salivary diagnostic method from 

the oral cavity to the entire physiological system, indicating a bright future for 

salivary diagnostics in personalized medical applications, such as clinical 

decisions as well as post-treatment outcome predictions. 

 

3. Zhang S et al. 2017 
[53]

 aimed to determine changes in the concentration of 

secretory immunoglobulin A (SIgA) and interleukin 6 (IL-6) in the saliva of 

patients with oral cancer, to evaluate the abnormal expression of cluster of 

differentiation (CD) 1a, CD83, CD80 and CD86 on dendritic cells (DCs) of oral 

cancer tissues and to discuss the interaction between SIgA, IL-6 and DCs in oral 

cancer. The content of SIgA in the saliva of patients with oral cancer dropped, but 

the level of IL 6 increased considerably compared to the control group (P<0.05). 

In addition, there was a negative association between the decrease in SIgA level 

and the increase in IL 6 level (r=0.543, P<0.05). According to the IRS score, the 
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expression levels of CD1a, CD83, CD80, and CD86 were lower in cancer tissue 

than in the control group (P<0.05). In addition, there was no link between CD80 

and CD86 expression and histological grade or pathological type (P>0.05), 

however there was a negative correlation between CD80 and CD86 expression 

and clinical stage and lymph node metastases (P<0.05). The concentration of 

SIgA and IL 6 in saliva can be used as a diagnostic supplementary sign for oral 

cancer. The identification of CD80 and CD86 on DCs within oral cancer tissue 

may be relevant for tumor diagnosis and prognosis evaluation. In the present 

investigation, it was anticipated that SIgA vaccines or IL 6 inhibitors may be 

effective for restoring the immunological deficit caused by DCs in oral cancer. 

 

4. Alshagroud R et al. 2017 
[54]

 characterized the various in vivo ANA patterns 

detected in the oral mucosa by direct immunofluorescence to describe the 

associated hematoxylin and eosin findings, and determine whether patients with 

these findings had a coexisting systemic connective tissue disease. 72 of the 2019 

patients studied displayed ANA staining in vivo. Immunoglobulin G was the 

predominant immunoreactant (71 of 72 cases), and speckled nuclear staining was 

the predominant in vivo ANA pattern (52 of 72). Hematoxylin and eosin staining 

of biopsy specimens revealed mucositis in the majority of cases (24 of 34). All ten 

patients for whom detailed clinical information was available had an autoimmune 

illness. The incidence of ANA staining with direct immunofluorescence in oral 

epithelial biopsy specimens was comparable to that reported for skin. The 

presence of ANA in the oral epithelium in vivo may be indicative of an immune-

mediated illness. Patients whose oral mucosal biopsies reveal ANA deposits 

https://www.sciencedirect.com/topics/medicine-and-dentistry/antinuclear-antibody
https://www.sciencedirect.com/topics/medicine-and-dentistry/haematoxylin
https://www.sciencedirect.com/topics/medicine-and-dentistry/eosin
https://www.sciencedirect.com/topics/medicine-and-dentistry/connective-tissue-disease
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should be evaluated for systemic connective tissue disease and persistent 

ulcerative stomatitis. 

 

5. Mozaffari HR et al. 2018 
[55]

 in their meta – analysis aimed to assess the serum 

and salivary levels of Igs as more important immunoglobulins in patients affected 

by oral lichen planus (OLP) compared to the healthy controls. To determine the 

publication bias of the studies, the CMA 2.0 software was utilized. The meta-

analysis included and examined eight of the seventy studies reported in the 

databases. 282 OLP patients and 221 healthy controls were included in the meta-

analysis. The pooled MDs of serum IgA, IgG, and IgM levels were 0.13 g/L [95% 

CI: 0.24, 0.02; P = 0.02], 1.01 g/L [95% CI: 0.91, 2.93; P = 0.30], and 0.06 g/L 

[95% CI: 0.25, 0.14; P = 0.56]; while, the salivary IgA and I gG levels were 71.54 

mg/L [95% CI: 12.01, 131.07; P = 0.02] and 0.59 mg/L [95% CI: −0.20, 1.38; P = 

0.14], respectively. Considering the small number of research conducted on saliva, 

the results indicated that salivary levels, particularly IgA levels, were higher than 

serum levels. Consequently, salivary immunoglobulins may play an important role 

in the aetiology of OLP. 

 

6. Felix CE et al. 2017 
[56]

 examined the clinical utility of CIC and different classes 

of immunoglobulin, they evaluated and correlated the serum levels at different 

disease stages and treatment groups in women with malignant and pre-malignant 

disease conditions of the breast. The descriptive comparison of CIC and serum  
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immunoglobulins (IgG, IgM, and IgA) across illness stages and therapy groups 

revealed no significant (P>0.05) changes. There were inconsistent associations 

between CIC and immunoglobulins across illness groups and treatment phases. 

Results indicate that serum concentrations of CIC and immunoglobulins have 

limited usefulness for breast cancer surveillance in our setting. Other 

immunological variables with potential clinical usefulness are required. 

 

7. Felix CE et al. 2018 
[57]

 compared the major serum immunoglobulin levels (IgA, 

IgG, and IgM) in patients with malignant and pre-malignant breast conditions of 

the breast across disease stages and treatment groups. In all stages of breast cancer 

and therapy groups, the mean serum IgG, IgM, and IgA levels were not 

substantially elevated (P > 0.05), according to the results. In addition, the majority 

of patients (59%) presented at an advanced stage of disease, according to the 

findings. Low educational attainment and low income were prevalent risk 

variables. The majority of cases (63%) had a body mass index indicative of 

obesity (>30 kg/m2) Results indicate that serum immunoglobulin (IgG, IgM, and 

IgA) levels are of little utility in the detection and monitoring of breast cancer in 

our environment. On the basis of their data, it is also possible to assume that low 

levels of education and income are risk factors. Prioritize advocacy and evidence-

based policies focused at the disease's early detection and prevention. 

 

8. Khowal S et al. 2018 
[58]

 assessed cellular and serum proteome from tongue 

squamous cell carcinoma patient lacking addictive proclivities for tobacco, betel 

nut, and alcohol. Intriguing molecular processes associated with oral 
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carcinogenesis remain obscure. Oral squamous cell carcinoma (OSCC) is the most 

prevalent form of oral cancer, accounting for more than 90 percent of all cases 

identified worldwide. The ten-year increase in the OSCC incidence rate has had a 

worrying impact on human healthcare. OSCC is characterized by a delayed 

diagnosis, a high metastatic rate, and a dismal five-year survival rate. The present 

research is predicated on a reverse genetic technique and entails the discovery of 

genes displaying expressional variability in an OSCC patient devoid of cigarette, 

betel nut, and/or alcohol addiction. In 16 patients with oral pre-cancerous and 

cancerous histopathologies, the expression modulations of the discovered genes 

were examined. SCCA1 and KRT1 were discovered to be downregulated, while 

DNAJC13, GIPC2, MRPL17, IG-Vreg, SSFA2, and UPF0415 were found to be 

elevated in oral pre-cancerous and cancerous diseases, indicating that these genes 

are critical in oral carcinogenesis. 

 

9. Hammody RH et al. 2018 
[59]

 estimated the serum immunoglobulins (IgA, IgM, 

and IgG) levels, and complements (C3 and C4) level in Iraqi women with breast 

cancer pre-treatment and post-treatment. Patients' pre-treatment values of IgA, 

IgG, and C3 were substantially greater (p0.01) than their post-treatment values. 

Highly significant differences were found in the concentrations of IgA, IgM, and 

IgG in patients with breast cancer (390.37±13.19 mg/dl, 292.86±14.35 mg/dl, and 

1416.66±49.73 mg/dl, respectively). The present investigation observed no 

statistically significant difference in IgM levels between the pre-treatment and 

post-treatment groups; this may be due to the fact that IgM levels are still within 

the normal range. Pre-treatment serum concentrations were substantially greater 
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than post-treatment concentrations. The present investigation shown that a rise in 

serum IgA, IgG, and C3 levels may serve as biomarkers for breast cancer 

diagnosis before to and during treatment. 

 

10. Jesinda Pauline K et al. 2018 
[60]

 aimed to identify potential molecular 

biomarkers associated to OSCC using a combination of genomics and proteomics 

technologies. In comparison to other malignancies, LRG, A1BG, PRO2044, 

ACTBM, HBB, CRNS1, HBA, F8WAH6, and SCND3 were discovered to be 

specifically expressed in OSCC. These proteins may have the potential to serve as 

OSCC-specific biomarkers. SYNE1 (Nesprin-1) was the sole biomarker identified 

using both genomic and proteomic techniques. In addition, functional enrichment 

and pathway analysis were done on these 77 putative biomarkers using 

ConsensusPathDB, DAVID v6.8, and STRING v10.1 to identify the biological 

function and pathways related with OSCC. Based on our findings, the most 

important biological role of these indicators in OSCC was their association with 

exosomes. In contrast, the platelet activation, signaling, and aggregation pathway 

was determined to be the most significant. The found biomarkers play a crucial 

role in cancer metastasis, according to the results of both the biological function 

and pathway analyses. In conclusion, the study found a combination of thirteen 

unique potential biomarkers and enhanced our understanding of the molecular 

activities and pathways linked with OSCC. However, additional research is 

required to validate these biomarkers in a larger population and to completely 

comprehend their significance in OSCC. 
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11. Tyagi KK et al. 2018 
[61]

 aimed at the estimation of immunoglobulins in smokers 

in a study population. The purpose was to estimate the immunoglobulin levels of 

smokers in the study population. In group I, the mean level of IgG was 14.24, 

while in group II it was 7.45. The change was statistically significant (P<0.05). In 

group I, the mean level of IgA was 3.12 while in group II it was 1. The change 

was statistically significant (P<0.05). The elevated levels of IgG and IgA in 

smokers relative to the control group improve the likelihood of early detection of 

lesions. Serum concentrations of immunoglobulins, C3, C4, and IL-8 in smokers 

and non-smokers showed that nicotine stimulates dendritic cells and enhances 

their ability to drive T cell proliferation and cytokine release. Therefore, people 

with a smoking habit should have their IgG and IgA levels periodically evaluated. 

 

12. Mozaffari HR et al. 2019 
[62]

 investigated interleukin 4 (IL-4) concentration in 

patients affected by oral lichen planus (OLP). Only 10 of the 108 studies collected 

from the databases were included in the quantitative synthesis. The pooled mean 

difference (MD) of serum and salivary IL-4 levels in OLP patients relative to 

controls was 6.36 picograms/milliliter (pg/mL; 95% confidence interval [CI]: 1.47 

to 11.24; P =.01) and 2.67 pg/mL (95% CI: 2.66 to 2.68; P<.00001), respectively. 

In addition, the pooled MD of serum and salivary IL-4 levels were 1.30 pg/mL 

(95% CI: –0.35, 2.95; P =.12) and 1.83 pg/mL (95% CI: 0.26, 3.40; P =.02) in 

patients with erosive, erythematous, bullous, and ulcerative types of OLP, 

respectively, compared with patients with reticular OLP. This meta-analysis 

revealed that OLP patients have higher blood and salivary IL-4 levels, suggesting 

that IL-4 may serve as a salivary biomarker for the condition. In contrast, 
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practitioners must be mindful that other factors (such as secondary infection) may 

also affect its concentration. 

 

13. Weed DT et al. 2019 
[63]

 reported for the first time interim results of their ongoing 

phase I clinical trial (NCT02544880) in patients with recurrent HNSCC that 

evaluated the safety of and immunological effects of combining Tadalafil with the 

antitumor vaccine composed of Mucin1 (MUC1) and polyICLC. However, this 

analysis also reveals that CD163-negative cells within the tumor upregulate PDL1 

in response to treatment, indicating the establishment of new immune evasion 

mechanisms. In conclusion, their findings corroborate the safety and immunologic 

potential of PDE5 inhibition in HNSCC, while pointing to PDL1 as an additional 

tumor evasion mechanism. This reinforces the logic for combining PDE5 and 

checkpoint inhibitors in the treatment of human cancers. 

 

14. Kouketsu A et al. 2019 
[64]

 aimed to investigate the role of the PD-L1/PD-1 

pathway in oral squamous cell carcinoma (OSCC) and oral epithelial precursor 

lesions (OEPL). Expressions of PD-L1 and PD-1 were significantly positively 

correlated in OEPL and OSCC samples (P<0.001). Immunoreactivity for PD-L1 

and PD-1 was substantially correlated with tumor size (P<0.05). PD-L1 and PD-1 

immunoreactivity was substantially higher in instances with advanced TNM 

staging than in cases with modest staging (P<0.01). There were substantial 

connections between PD-L1 and PD-1 expression in OSCC specimens and 

pathological factors such as stromal lymphocytic response (P<0.05) and invasion 

depth (P<0.01); however, there was no link between PD-L1 and PD-1 expression 
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and survival. In oral epithelial lesions, the immunohistochemistry status of PD-L1 

and PD-1 may be associated with carcinogenesis, tumor progression, and 

prognosis. Agents that target PD-1 and PD-L1 may be useful for treating OSCC. 

 

15. de Vicente JC et al. 2019 
[65]

 evaluated NANOG expression by 

immunohistochemistry in 55 patients with oral epithelial dysplasia, and 125 

OSCC patients. Assessing correlations with clinical and follow-up data. Oral 

dysplasias exhibited nuclear (3.6%) and cytoplasmic (16.4%) NANOG 

expression, respectively. NANOG expression increased as dysplasia severity 

increased. Expression of cytoplasmic NANOG and dysplasia grade were 

substantially linked with oral cancer risk, while dysplasia grade was the only 

independent predictor of oral cancer development in multivariate analyses. 

NANOG expression was also found in the cytoplasm of 39 (31%) OSCC samples. 

Positive NANOG expression was substantially related with cigarette and alcohol 

intake and was more prevalent in early I-II stage pN0 malignancies. These 

findings demonstrate the clinical importance of NANOG in the early stages of 

OSCC carcinogenesis, as opposed to in advanced malignancy. Expression of 

NANOG appears as an early indicator of oral cancer risk in OPMD patients. 

 

16. Chen XJ et al. 2019 
[66]

 investigated the expression level of PD-L1 in OSCC and 

OPMDs and examine its relationship with CD8 expression and different 

clinicopathological features. The PD-L1 high expression OSCC group had a trend 

toward higher overall survival (OS) and disease-free survival (DFS) compared to 

the low expression group, but the differences were not statistically significant. 
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PD-L1 expression in OSCC was strongly connected with pathological grade 

(P<0.0001), but was independent of age, gender, smoking, drinking, tumor size, 

lymph node status, and recurrence (P > 0.05). In addition, PD-L1 expression was 

significantly upregulated in the OLK group compared to the control group 

(P<0.0001) PD-L1 positive in OLK patients was correlated with gender and 

smoking (P<0.05), but not with age, alcohol use, or dysplasia (P > 0.05). In oral 

premalignant and malignant lesions, the overexpression of PD-L1 may be related 

with disease progression and CD8+ tumor-infiltrating cells. 

 

17. Tarsariya VM et al., 2022 
[67]

 estimated the serum immunoglobulins level (IgG, 

IgM, IgA) in leukoplakia, OSMF and oral lichen planus (OLP) patients and its 

comparison with levels among control groups and Weather these values can be 

used to predict severity of disease or not. In comparison to the control group, they 

detected significantly raised levels of all immunoglobulins in leukoplakia, OSMF, 

and oral lichen planus, and these levels increased with the clinical stages of OSMF 

(p<0.05). All of these immunoglobulins can be used as prognostic indicators for 

the aforementioned conditions, as they are correlated with tumor burden or 

malignant transformation at advanced stages. 

 

18. Shukla AK et al., 2020 
[68]

 estimated the level of IgG and IgA in SLT patients 

and establish a correlation between them. A total of 60 participants, including 34 

khaini users (32 males and 2 females) and 26 gutkha users (22 males and 4 

females) with a mean age of 36.9 years were chosen for the study. Serum IgA and 

IgG levels in SLT recipients exhibited significant variations. Serum IgG levels 
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were positively correlated with the form of SLT, whereas serum IgA levels were 

negatively correlated and statistically insignificant. In their study, males 

dominated the 30-to-40-year-old age group. This study may act as an early 

diagnostic tool and aid in educating the Indian populace about the dangers of 

using SLT as a deplorable alternative to smoking tobacco. In addition, it plays a 

crucial role in SLT-mediated effects on immunoglobulin levels. 

 

19. Sollie S et al., 2020 
[69]

 evaluated associations between pre-diagnostic serum 

markers of the overall humoral immune system [immunoglobulin A (IgA), 

immunoglobulin G (IgG) and immunoglobulin M (IgM)], and the risk of 

pancreatic cancer in the Swedish Apolipoprotein-related MORtality RISk 

(AMORIS) study. Compared to the reference level of 6.10–14.99 g/L, individuals 

with IgG levels <6.10 g/L had an increased risk of pancreatic cancer [HR: 1.69 

(95% CI: 0.99–2.87)], but an inverse correlation was detected among those with 

IgG levels ≥15.00 g/L [0.82 (95% CI: 0.64–1.05); Ptrend = 0.027]. The 

connection appeared to be greater for women than for males [HR: 0.64 (95% CI: 

0.43–0.97) and 0.95 (95% CI: 0.69–1.29)]. There were no connections found with 

IgA or IgM. There was an inverse relationship between pre-diagnostic serum IgG 

levels and pancreatic cancer risk. Their findings underscore the necessity for 

additional research into the involvement of immune response in the etiology of 

pancreatic cancer. 

 

20. Peppas I et al., 2020 
[70]

 aimed to evaluate the association of serum 

immunoglobulin classes with solid cancer and test their hypothesis that the 
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immune escape of tumors is accompanied by dysregulated systemic 

immunoglobulin class-switching. 11 relevant studies comparing serum IgA levels 

in 1,351 patients and 560 controls found a statistically significant SMD (1.50; 

95% confidence interval [CI]: 0.96–2.04). SMDs were nonsignificant for the 14 

selected studies analyzing serum IgG [SMD, 0.02 (95% CI, 0.22 to 0.18)] and the 

10-research reporting serum IgM [SMD, 0.11 (95% CI, 0.30 to 0.32)]. Despite 

sensitivity analyses by immunoglobulin measurement method, control matching, 

cancer kind, illness stage, and sequential study exclusion, substantial variability 

was detected between studies. Serum immunoglobulin levels in patients with solid 

tumors may be skewed toward class-switching to IgA, which may be indicative of 

Th2-polarized immunity. 

 

21. Madki P et al., 2020 
[71]

 aimed to evaluate the role of immunoglobulins (IgA, 

IgG, and IgM) and circulating immune complexes (CIC) as tumor marker in oral 

cancer and precancer patients. In their investigation, the mean serum IgA levels 

were 161.00 (±118.02) mg/dL for oral precancer, 270.67 (±171.44) mg/dL for oral 

malignancies, and 133.73 (±101.31) mg/dL for healthy controls. Mean IgG serum 

levels in oral precancer were 1,430.87 (±316) mg/dL, while they were 1,234.27 

(±365.42) mg/dL in oral tumors and 593.87 (±323.06) mg/dL in healthy controls. 

Serum IgG and IgA levels were consistently higher in both the precancer and 

cancer groups, but serum IgM levels were enhanced exclusively in the precancer 

group. In addition, a substantial rise in serum CIC levels was seen in the oral 

precancer and cancer groups compared to the control group. 
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22. Monteiro de Oliveira Novaes JA et al., 2021 
[72]

 performed this study to further 

characterize the immune landscape of oral premalignant lesions (OPL) and 

determine the impact of targeting of the PD-1, CTLA-4, CD40, or OX40 

pathways on the development of OPLs and oral carcinomas in the 4-nitroquinoline 

1-oxide model. Targeting the immune pathways with mAbs or, in the case of the 

PD-1/PD-L1 pathway, PD-L1–knockout (PD-L1ko) mice. Following the 

intervention, tongues and cervical lymph nodes were removed and examined for 

tumor development and immune milieu alteration, respectively. Targeting CD40 

with an agonist mAb was the most effective treatment for preventing progression 

of OPLs to OSCC; PD-1 alone or in conjunction with CTLA-4 inhibition, or PD-

L1ko were also effective, but to a lesser extent. CD40 agonists induced a 

sustained proliferation of experienced/memory cytotoxic T lymphocytes and M1 

macrophages, whereas blockage of the PD-1/PD-L1 axis with or without CTLA-4 

blocking led to the depletion of regulatory T cells, among other alterations. CD40 

agonists merit consideration as potential immunopreventive medicines in this 

environment, based on these findings, which show that distinct techniques may be 

employed to target different stages in the development of OSCC and that CD40 

agonists may be useful immunopreventive therapies in this setting. 

 

23. Shahi Y et al., 2021 
[73]

 aimed to determine the influence of smoking or tobacco 

chewing and the association of Interleukin 6 (IL-6) polymorphism, where G is 

substituted by A at the position − 596 (IL-6 − 596 G/A) and substitution of G by 

cytosine (C) at position − 572 (IL-6 − 572 G/C) on the susceptibility of 

precancerous oral lesions and oral cancer. Subjects with precancerous oral lesions 
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and oral cancer possessed the genotypes GG and GA for the IL-6 596 G/A SNP, 

however no patient possessed the AA genotype. IL-6 596 G/A was closely linked 

to oral precancerous lesions, but not oral malignancy. The current study found that 

smokers with an IL-6 gene allele frequency more than 596 G/A had an increased 

incidence of oral precancerous lesions by a factor of three. Cigarette smokers with 

GC and CC for IL-6 572 G/C had an increased risk of developing oral 

precancerous lesions. The interaction of the variant A allele of IL-6 596 G/A and 

the variant C allele of IL-6 596 G/C polymorphism with smoking increases the 

incidence of oral precancerous lesions. Oral precancerous lesions and oral cancer 

were not associated with IL-6 596 G/A or IL-6 596 G/C. 

 

24. Gupta R et al., 2022 
[74]

 evaluated IgG and IgM in serum of oral submucous 

fibrosis, thereby observing any possible association of these immunoglobulins in 

the pathogenesis of this disease. Patients in the study group ranged in age from 15 

to 74 years, with a mean age of 37.47±16.24 years. Seventy percent of the 

participants in the study chewed solely gutka. In their study, all 30 participants 

(100%) reported a burning sensation, 27 (90%) had difficulties opening their 

mouths, and 15 (50%) had trouble swallowing. Three (10%) of thirty OSMF 

patients were in stage I, thirteen (43.33%) were in stage II, and fourteen (46.67%) 

were in stage III. The greatest number of cases, 14, or 46.67 percent, were in stage 

III of OSMF. All OSMF patients had higher serum IgG levels than the control 

group, and the differences were statistically significant (P > 0.05). Comparing 

IgM levels between the control group and the study group revealed no statistically 
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significant changes (P<0.457). The increase in immunoglobulin levels lends 

credence to the theory of autoimmune. 

 

25. Sarmadi MH et al., 2022 
[75]

 aimed to determine the carcinoembryonic antigen 

(CEA) and IgG serum levels in different oral lichenoid lesions before and after 

treatment with local corticosteroids. Before the intervention, there was no 

significant difference between the control and case groups' CEA serum levels 

(P=0.19). In addition, CEA serum levels in the case group did not differ 

significantly before and after treatment (P=0.30). While IgG serum levels were 

significantly greater before the intervention (P=0.01), they reduced significantly 

after treatment (P=0.01) in the case group. In addition, the case group experienced 

a substantial reduction in pain severity (P=0.05). Statistically, 8.2% of the 21.7% 

of patients with positive staining results displayed dysplasia symptoms. However, 

neither CEA nor IgG serum levels differed between dysplasia-positive and -

negative patients (P > 0.05). Consequently, this treatment can be deemed an 

efficient and low-complication technique for treating lichenoid lesions. 
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4. MATERIALS AND METHOD 

 

The study was conducted in the Department of Oral Medicine and Radiology of Babu 

Banarasi Das College Of Dental Sciences, Lucknow (U.P.). Ethical clearance for the 

dissertation was obtained from the institutional ethical committee [(IEC code - 34), 

BBDCODS/04/2022] following the declaration of Helsinki for research involving the 

human subject. 

For the Study Purpose, a total of 60 Patients were examined and were divided into 2 

groups. The Case Group consisted of 40 patients with Oral Precancer and Oral Cancer, 

whereas the Control Group consisted of 20 healthy subjects. 

The following comprised the eligibility Criteria: 

INCLUSION CRITERIA 

GROUP A - CASE GROUP 

SUBGROUP 1 

 Patients with different oral potentially malignant disorders have been clinically 

diagnosed. (WHO Collaborating Centre 2020) 

 Patients of either sex, aged between 18 to 70 years 

SUBGROUP 2 

 Patients with different clinical stages of Proven Oral Cancer (AJCC TNM, 

January 2018) 

 Patients of either sex, aged between 18 to 70 years 
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GROUP B – CONTROL GROUP 

 Normal healthy individuals  

 Subjects of either sex, aged between 18 to 70 years 

EXCLUSION CRITERIA 

 Patients having any major systemic illness like diabetes, hypertension, or under 

medication for any other systemic condition. 

 Any patient who has previously undergone any treatment for oral cancer. 

 Patients suffering from any immunologically associated disease. 

 Pregnant and lactating women. 

 The patient is not willing to participate. 

A detailed case history was recorded in a case history Proforma. (Annexure 1) 

Following the establishment of the diagnosis, each patient was informed about the 

protocol and given appropriate instructions after obtaining written consent. 

3.1  Methodology: 

In the present study, all the subjects fulfilling the inclusion and exclusion criteria were 

enrolled for Evaluating the Serum Immunoglobulins (IgG, IgM, IgA) levels. One group 

with 40 subjects was selected for the Case Group , and One group with 20 subjects was 

selected for the Control Group. After written informed consent was taken from the 

participant, a thorough history was taken, and all patients were examined using a mouth 

mirror and a probe under artificial light, following universal precautions. The list of 

armamentarium used has been summarized in the following table. (Table III) 

(Photograph 1)  
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Table III: Armamentarium Used for Diagnosis 

 

A thorough diagnosis was carried out. The patients were further categorized into the 

following Groups, Case and Control group. The Case group comprised of the patients 

with Oral Premalignant Disorders (OPMD) and Oral Cancer. (Photograph 2, 

Photograph 3) 

Mouth Mirror  

 

 

 

 

Photograph 1: Armamentarium Used for Diagnosis 

Straight Probe  

Double Ended Probe  

Tweezer 

Instrument Trays  

Kidney Trays  

Cotton Holder 

Sterile cotton 

Surgical gloves 

Mouth mask 

Digital Vernier Caliper 

Lidocaine Topical Aerosol 

Spray 

Cheek Retractor 

Gauze  
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PHOTOGRAPH 2: OPMD Patients 
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PHOTOGRAPH 3: Oral Cancer Patients 
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Following which, 4.5 mL of blood samples were taken from all the patients to estimate 

their Serum immunoglobulin (IgG, IgM, IgA) levels. The armamentarium (Table III) 

(Photograph 4) for fresh blood samples consisted of a 5 ml syringe, an alcohol Swab, 

a plain vial, and a vial containing ethylenediaminetetraacetic acid (EDTA), a 

tourniquet, sterile cotton, and surgical gloves and antiseptic bandage. 

 

Table III: Armamentarium Used for Phlebotomy 

 

 

 

 

5 ml syringe  

 

  

Photograph 4: Armamentarium Used for 

Phlebotomy 

Alcohol Swab 

Plain vial 

Vial containing 

ethylenediaminetetraacetic acid 

(EDTA) 

Tourniquet 

Sterile cotton 

Surgical gloves 

Antiseptic Bandage 
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4.5 ml of venous blood was collected from all subjects using routine venipuncture and 

was stored in a vial containing EDTA. (Photograph 5) EDTA containing whole blood 

samples must be run within 1 hour at room temperature (68-77 ˚F) and may be stored 

refrigerated (36-46 ˚F) for up to 12 hours. Blood should return to room temperature 

before estimation.  The sample taken from the patient was tested for total 

immunoglobulins (IgG, IgM, IgA). The quantitative estimation of immunoglobulin 

IgG, IgA, and IgM was done by Electro chemiluminescence immunoassay technique 

using the Roche Cobas 8000 modular analyzer, e602, Roche Diagnostics, USA, 

(Photograph 6) which is a mid-volume throughput immunoassay module. The 

anticoagulant used was ethylenediaminetetraacetic acid (EDTA)  during sample 

collection. EDTA chelates the free Calcium ions (Ca2+) and inhibits coagulation. Cell  

preservation  is  optimum in  Electrochemiluminescence immunoassay. Serum and 

plasma were separated by centrifuging the blood for 20 minutes and then transferred to 

analyze. Since mixing can cause bubble formation (which interferes with the Cobas 

sample detection system), care must be taken to remove these bubbles before analysis 

begins. This can be done by poking the bubbles with a wooden stick or by a short (1 

minute) centrifugation at 1,500 x g. The plasma collected with anticoagulants was 

centrifuged for 15 minutes and then transferred to further analyze it. Samples were 

loaded into the machine, and tests were  programmed by the user. A probe measured an 

aliquot part of the sample and placed it into a reaction vessel. Reagents were added 

from an onboard refrigerated supply. 
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Photograph 5: Phlebotomy 

 

Photograph 6: Roche Cobas 8000 modular analyzer, e602, Roche Diagnostics, 

USA fully automated, random-access, software- controlled system for 

immunoassay 
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According to the specific Immunoglobulin, specific reagents were used. 

IgG - Anti-human IgG antibody (Goat); TRIS buffer: 20mmol/L, pH 8.0; NaCl: 

150mmol/L; preservative 

IgA - Anti-human IgA antibody (Goat); TRIS buffer: 20mmol/L, pH 8.0; NaCl: 

150mmol/L; preservative 

IgM - Anti-human IgM antibody (Goat); TRIS buffer: 20mmol/L, pH 8.0; NaCl: 

150mmol/L; preservative 

Incubation time was allowed, following which the unbound reagent and sample were 

washed away with a buffer. In the reaction, the chemiluminescent reaction was 

electrically estimated to produce light. The amount of light the reaction provides is 

indirectly proportional to the concentration of antigen/antibody present in the sample 

tested. The signal (light) can be amplified, measured and the concentration of the 

analyte was calculated. Results were displayed on screen or sent to a printer or 

computer. This method was fully automated. 

During electrochemical reactions between analytes and antigen/antibody complexes in 

the reacting solutions. Intermediates that are produced undergo exothermic reaction to 

produce an excited state that illuminates upon relaxation to a lower-level state. This 

luminance of the emitted photon correlates to the energy gap between the excited and 

relaxed state of the molecules. Electrochemiluminescence or electrogenerated 

chemiluminescence is a kind of luminescence produced.  

This estimation of Serum Immunoglobulins (IgG, IgM, IgA) was done by a lab with 

Certification from the National Accreditation Board for Testing and Calibration 

Laboratories (NABL), the results were examined thoroughly. [Annexures 2, 3a, 3b] 
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5. OBSERVATIONS AND RESULT 

 

This case-control study was carried out at the Department of Oral Medicine and 

Radiology of Babu Banarasi Das College Of Dental Sciences, Lucknow (U.P.). After 

obtaining ethical clearance and informed consent, 60 patients with Oral Precancer and 

Oral Cancer were enrolled per inclusion-exclusion criteria. All the patients were 

divided into two groups, i.e., Case Group, which is further divided into two subgroups 

[(OPMD group; n=20; Patients with different oral potentially malignant disorders 

which have been clinically diagnosed); (OSCC group; n=20; Patients with different 

clinical stages of Proven Oral Cancer)] and Control Group (n=20; Normal healthy 

individuals). 

Table 1: Age-wise distribution of patients enrolled in case and control groups 

AGE(YEARS) 

OPMD OSCC CONTROL P-VALUE 

N % N % N %  

17-29 4 20.00% 1 5.00% 10 50.00% 

X=22.26 

p=0.0045* 

30-39 3 15.00% 4 20.00% 7 35.00% 

40-49 8 40.00% 5 25.00% 2 10.00% 

50-59 2 10.00% 3 15.00% 1 5.00% 

60-70 3 15.00% 7 35.00% 0 0.00% 

Grand Total 20 100.00% 20 100.00% 20 100.00% 

MEAN±SD 43.70 11.95 49.95 13.50 

29.2

5 

9.25 

F=16.47 

p<0.0001* 
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The majority of the patients in the OPMD group were 40-49 years [8(40.00%)], 

whereas, in group OSCC and control, most of the patients were 60-70 years 

[7(35.00%)] and 17-29 years [10(50.00%)], respectively. The mean age was higher in 

the OSCC group [49.95±13.50], followed by OPMD [43.70±11.95] and the control 

group [29.25±9.25]. Statistically, a significant difference was observed in the age-wise 

distribution among groups. [Table 1; Graph 1a and Graph 1b] 

 

 

Graph 1a: Graphical representation of the age-wise distribution of patients 

enrolled in case and control groups 

 

GRAPH 1b: Graphical representation of the mean age of patients enrolled in 

case and control groups 
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Table 2: Gender-wise distribution of patients enrolled in case and control groups 

GENDER 

OPMD OSCC CONTROL 

P-VALUE 

N % N % N % 

FEMALE 2 10.00% 0 0.00% 10 50.00% 

X=17.50 

p=0.0002* 

MALE 18 90.00% 20 100.00% 10 50.00% 

Grand Total 20 100.00% 20 100.00% 20 100.00% 

 

Overall male preponderance was observed in all three groups, where the OSCC group 

had no females, and in the control group, males [10(50.00%)] and females 

[10(50.00%)] were equal in numbers. Statistically, a significant difference was 

observed in gender among groups [p=0.0002*]. [Table 2; Graph 2] 

 

Graph 2: Graphical representation of Gender-wise distribution of patients 

enrolled in case and control groups 

 

0

2

4

6

8

10

12

14

16

18

20

FEMALE MALE

2

18

0

20

10 10

N
o

. o
f 

p
at

ie
n

ts

GENDER

OPMD OSCC CONTROL



5. OBSERVATIONS AND RESULT 
 

83 
 

Table 3: Level of Immunoglobulin G in patients enrolled in case and control 

groups 

IgG 

OPMD OSCC CONTROL P-VALUE 

MEAN SD MEAN SD MEAN SD  

Mean±SD 1229.95 

243.9

8 

1411.90 250.21 868.15 53.60 

F=36.77 

p<0.0001* 

 

The mean IgG was higher in the OSCC group [1411.90±250.21], followed by OPMD 

[1229.95±243.98] and Control group [868.15±53.60]. Statistically, a significant 

difference was observed in the level of IgG [p<0.0001*]. [Table 3; Graph 3] 

 

Graph 3: Graphical representation of the mean level of IgG in patients enrolled 

in case and control groups 
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Table 4: Tukey’s multiple comparison test for the level of Immunoglobulin G in 

patients enrolled in case and control groups 

Tukey's multiple comparisons test Mean Diff. 95.00% CI of diff. P-Value 

OPMD vs. OSCC -182.0 -337.3 to -26.61 0.0179* 

OPMD vs. CONTROL 361.8 206.5 to 517.1 <0.0001* 

OSCC vs. CONTROL 543.8 388.4 to 699.1 <0.0001* 

 

Tukey's Multiple Comparisons Test for the level of IgG showed a significant value 

among all the groups, i.e., OPMD vs OSCC [p=0.0179*], OPMD vs Control 

[p<0.0001*] and OSCC vs Control [p<0.0001*]. [Table 4] [Graph 4] 

 

Graph 4: Graphical representation of Tukey’s multiple comparison test for the 

level of Immunoglobulin G in patients enrolled in case and control groups 
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Table 5: Level of Immunoglobulin M in patients enrolled in case and control 

groups 

IgM 

OPMD OSCC CONTROL 

P-VALUE 

MEAN SD MEAN SD MEAN SD 

Mean±SD 88.28 43.29 151.84 59.93 50.13 7.09 

F=28.72 

p<0.0001* 

 

The mean IgM was higher in the OSCC group [151.84±59.93], followed by OPMD 

[88.28±43.29] and Control group [50.13±7.09]. Statistically, a significant difference 

was observed in the level of IgM [p<0.0001*]. [Table 5; Graph 5] 

 

Graph 5: Graphical representation of the mean level of IgM in patients enrolled 

in case and control groups 

 

OPMD OSCC CONTROL

0

50

100

150

200

250

M
E

A
N

 I
g

M



5. OBSERVATIONS AND RESULT 
 

86 
 

Table 6: Tukey’s multiple comparison test for the level of Immunoglobulin M in 

patients enrolled in case and control groups 

Tukey's multiple comparisons test Mean Diff. 95.00% CI of diff. P-Value 

OPMD vs. OSCC -63.56 -96.19 to -30.93 <0.0001* 

OPMD vs. CONTROL 38.15 5.520 to 70.78 0.0182* 

OSCC vs. CONTROL 101.7 69.08 to 134.3 <0.0001* 

 

Tukey's Multiple Comparisons Test for the level of IgM showed a significant value 

among all the groups, i.e., OPMD vs OSCC [p<0.0001*], OPMD vs Control 

[p=0.0182*] and OSCC vs Control [p<0.0001*]. [Table 6] [Graph 6] 

 

Graph 6: Graphical representation of Tukey’s multiple comparison test for the 

level of Immunoglobulin M in patients enrolled in case and control groups 
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Table 7: Level of Immunoglobulin A in patients enrolled in case and control 

groups 

IgA 

OPMD OSCC CONTROL P-

VALUE MEAN SD MEAN SD MEAN SD 

Mean±SD 245.51 81.83 220.69 56.10 89.44 9.21 

F=42.51 

p<0.0001* 

 

The mean IgA was higher in the OPMD group [245.51±81.83], followed by OSCC 

[220.69±56.10] and Control group [89.44±9.21]. Statistically, a significant difference 

was observed in the level of IgA [p<0.0001*]. [Table 7; Graph 7] 

 

Graph 7: Graphical representation of the mean level of IgA in patients enrolled 

in case and control groups 
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Table 8: Tukey’s multiple comparison test for the level of Immunoglobulin A in 

patients enrolled in case and control groups 

Tukey's multiple comparisons test Mean Diff. 95.00% CI of diff. P-Value 

OPMD vs. OSCC 24.82 -18.96 to 68.60 0.3663 

OPMD vs. CONTROL 156.1 112.3 to 199.8 <0.0001* 

OSCC vs. CONTROL 131.3 87.47 to 175.0 <0.0001* 

 

Tukey's Multiple Comparisons Test for the level of IgA showed a significant value 

among OPMD vs Control [p<0.0001*] and OSCC vs Control [p<0.0001*]. [Table 8] 

[Graph 8] 

 

Graph 8: Graphical representation of Tukey’s multiple comparison test for the 

level of Immunoglobulin A in patients enrolled in case and control group 
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6. DISCUSSION 

 

Oral cancers are prevalent in Southern Asian nations such as India, Sri Lanka, and the 

Pacific Islands. They are the leading cause of cancer-related mortality among men in 

India and Sri Lanka. Oral cavity cancer is the most prevalent form in Northern India 

due to the natives' chewing and smoking habits. Leukoplakia, lichen planus, and 

submucosal fibrosis are common oral precancerous lesions that can lead to oral cavity 

cancer. Oral cancer accounts for 30–40% of all cancers in India, compared to 2–4% in 

other western countries, and it is the most common form of cancer seen in males and 

the third most common form of cancer in females. 

Oral cancer is disturbingly widespread in areas of India where betel nut chewing and 

reverse smoking are common. [4,5] Tumor markers indicate the risk, presence, status, or 

future behavior of potentially malignant illnesses or oral cancer. Therefore, it is vital to 

find OPMD and oral cancer detection signs. To evaluate reference values, it is necessary 

to determine the distribution of immunoglobulin levels in large groups. The general 

guidelines for the design and determination of reference intervals in the clinical 

laboratory suggest that partitioning should be considered when significant differences 

between subgroups are defined by age, sex, and common exposures such as smoking 

or alcohol consumption. [12] 

However, few research has investigated these factors' potential effects on blood 

immunoglobulin concentrations. Reports indicate that females have higher IgM levels 

than males. In addition, immunoglobulin serum levels tend to increase with age. It is 

generally known that heavy drinkers with the advanced liver disease typically have 

higher IgA levels. Still, fewer studies have evaluated the impact of smoking and light  
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to heavy alcohol intake on serum IgA, IgG, and IgM. [13] Collectively, these findings 

highlight the need for multivariate analysis to discover confounding or interactions 

among all these factors associated with immunoglobulin levels and each other. Hence 

a hypothesis was made for the present study, which aimed to evaluate the serum level 

of immunoglobulin (IgG, IgM, IgA) as diagnostic markers in oral premalignant 

disorders and oral cancer patients. 

 

Comparative analysis of Sociodemographic parameters with the previously 

available literature: (Table 1, Graph 1a and 1b; Table 2, Graph 2) 

In the present study, the majority comprised of 8 (40.00%) patients in the OPMD group 

were aged 40-49 years, whereas, in the OSCC group, the majority comprised 7 

(35.00%) patients that were aged 60-70 years, and 10 (50.00%) patients in the control 

group. The mean age was higher in the OSCC group, which was found to be 

49.95±13.50, followed by OPMD, which was found to be 43.70±11.95mm, and the 

control group was 29.25±9.25. In all three groups, males outnumbered females, except 

in the OSCC group, where there were no females, and in the control group, where males 

and females had equal representation. Most patients, i.e., 18 (90.00%) in the OPMD 

group, were males, followed by 2 (10.00%) females. In India, the prevalence of OSMF 

is estimated to be between 0.2% and 0.5%, with prevalence ranging by gender (0.2% 

to 2.3% in males and 1.2% to 4.57% in females), with smokeless tobacco consumption 

being more widespread among females than males. [74] Similarly, Shahi Y et al. (2021) 

[71] noted a higher mean age in the oral cancer group [45.3±11.7], followed by the oral 

precancerous group [44.2±11.9] and the control group [41.7±12.3]. In addition, a 

majority of men were found in all three groups. In addition, Madki P et al. (2021) [69]  
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also reported patients older than 20 years. Sociodemographic parameters between 

groups showed statistically significant differences. Likewise, Nayyar A et al. 

(2019)  [74] reported that the majority of patients in the OSCC group were aged 50 to 59 

[16(64%)], followed by 40 to 49 [6(24%)]. The majority of members in group OPMD 

were aged 40 to 49 [13(52%)], followed by those aged 30 to 39 [6(24%)]. Lastly, the 

majority of individuals in the control group were between the ages of 20 and 29 

[16(64%)], followed by 30-39 [8(32%)]. The mean age was highest in the OSCC group 

[53.0±5.46], followed by the OPMD group [41.32±8.02] and the control group 

[28.36±5.79]. They also found a male preponderance in all groups.  

 

Comparative analysis of levels of Immunoglobulins with the previously available 

literature:  

 
Comparative analysis of levels of Immunoglobulins IgG (Table 3, Graph 3;     

Table 4, Graph 4) 

In the present study, the OSCC group had the highest mean IgG level, 1411.90±250.21 

mg/dl, followed by the OPMD group, 1229.95±243.98 mg/dl, and the Control group, 

868.15±53.60. Statistically, a significant difference was observed in the level of IgG 

[p<0.0001*]. Similarly, Tarsariya V et al. (2020) [65] found a significantly higher level 

of IgG in both OPMD [14.722±2.773] g/l and controls [11.713±1.766] g/l. Taneja et 

al. (2015) [77] found that IgG and IgM blood levels were elevated in cases of oral 

submucous fibrosis. Cancer cells can release inhibitory substances to defend 

themselves from cytotoxic antibodies and produce a blocking factor (likely IgG2). They 

can also create complexes that act as blocking factors and further reduce cellular 

defense. [75] Multiple comparisons have revealed a significant difference in the mean  
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IgG concentration between the OPMD, OSCC, and Control groups. In 

contrast, Rajendran R et al. (1986) [23] observed no variation in the serum IgG 

concentration of OPMD patients. The increase in IgG levels may result from IgG's 

dependence on antigenic stimulation and the antibody-producing mechanism's 

functional ability. Consequently, the increase in IgG in the OPMD group may result 

from a neoplastic process involving strong antigenic stimulation. [39] Some patients with 

normal immunoglobulin levels and no immunoglobulin increase may indicate a 

malfunction in the secretory immune system and immunologic dysfunction. [69,46] All 

these studies were per the present study.  

 

Comparative analysis of levels of Immunoglobulins IgM (Table 5, Graph 5;    

Table 6, Graph 6) 

The OSCC group had the highest mean IgM level of 151.84±59.93 mg/dl, followed by 

the OPMD group of 88.28±43.29 mg/dl and the Control group of 50.13±7.09 mg/dl. 

Statistically, a significant difference was observed in the level of IgM [p<0.0001*]. 

Similarly, Tarsariya V et al. (2020) [65] found a significantly higher level of IgM in 

OPMD [1.0807±0.579] g/l than in controls [0.702±0.309] g/l. In contrast, Chaturvedi 

et al. (1991) [78] and Neuchrist et al. (1994) [79] observed no increase in IgM levels as 

the progression of oral cancer. Griffith et al. (1974) [80] observed IgM values within 

normal ranges in OLP patients and indicated that decreasing serum immunoglobulins 

are not always related to lowered mucosal defenses; hence there is no relation between 

host susceptibility to an infectious agent and serum immunoglobulin levels. Studies 

have also shown that 2.3% to 7.0% of OSMFs undergo malignant transformation. [74, 

46] Statistically significant difference between the mean levels of IgM in the OPMD,  
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OSCC, and Control groups was found. In contrast, Tsavarius et al. (1992) [81] showed 

that the patients with elevated IgG and maybe IgM levels had delayed cancer 

progression and longer overall survival time.  

 

Comparative analysis of levels of Immunoglobulins IgA (Table 7, Graph 7;     

Table 8, Graph 8) 

In the present study, the mean IgA was higher in the OPMD group [245.51±81.83], 

followed by OSCC [220.69±56.10] and Control group [89.44±9.21]. Statistically, a 

significant difference was observed in the level of IgA [p<0.0001*].  

Consequently, Dawood and Hasan (2013) [76] observed that the levels of IgG and IgA 

in the serum of patients with oral malignancies were significantly elevated compared 

to healthy controls. Madki P et al. (2021) [69] evaluated serum IgG and IgA levels in 

oral precancers, oral malignancies, and controls, showing statistically significant 

increases in IgG and IgA levels in precancer and oral cancer patients, highlighting the 

significance of active immunological phenomena and rapid body defense. Between 

2.3% to 7.0% of OSMFs undergo malignant transformation. [74, 46] The OPMD group 

had the highest mean IgA level [245.51±81.83] mg/dl, followed by the OSCC group 

[220.69±56.10] mg/dl and the Control group [89.44±9.21] mg/dl. Similarly, Tarsariya 

V et al. (2020) [65] observed a greater mean IgA level in OPMD [2.514±1.274] g/l than 

in controls [2.1006±0.646] g/l. IgA serum level is approximately one-sixth that of IgG. 

It is secreted efficiently in milk, colostrum, saliva, tears, and GIT secretions. [82] 

Similarly, Rajendran R et al. (1986) [23] found a substantial increase in IgA in OPMD 

relative to the control group. [14] Statistically, a significant difference in IgA levels 

between OPMD and OSCC compared to the Control [p<0.0001*] was noted. In their  
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research, Griffith M et al. (1974) [80] and others reported higher levels of serum IgA in 

Oral Lichen Planus. [83] Similarly, Gupta K et al. (1994) [84] found serum 

immunoglobulin in patients with oral lichen planus in which all immunoglobulins were 

elevated relative to normal controls, but only IgA reached statistical significance. 

Various research showed varied outcomes for these variables at elevated, decreased, 

and normal levels. [85] These alterations may be explained by the fact that cancer cell 

antigens typically induce the production of particular serum antibodies, resulting in 

increased immunoglobulins. Several pathways enable these antibodies to eradicate the 

tumor protectively. These markers may suggest a bad prognosis and a lower survival 

chance if they are elevated. Therefore, it is proposed that serial monitoring of 

immunoglobulin could be utilized to determine a patient's prognosis, tumor incidence, 

or survival rate. 

 

Inter-Group Comparison of Present Study 

In this present study, the level of IgG showed a significant value among all the groups, 

i.e., OPMD vs. OSCC [p=0.0179*], OPMD vs. Control [p<0.0001*] and OSCC vs. 

Control [p<0.0001*]. The level of IgM showed a significant value among all the 

groups, i.e., OPMD vs. OSCC [p<0.0001*], OPMD vs. Control [p=0.0182*], and 

OSCC vs. Control [p<0.0001*], and IgA showed a significant value among OPMD vs. 

Control [p<0.0001*] and OSCC vs. Control [p<0.0001*] as well. Immunoglobulin 

(IgG, IgM, IgA) and circulating immune complex (CIC) levels are frequently elevated 

in oral cancer patients compared to healthy controls. This has already been reported by 

authors such as Balaram et al. (1987) [85] and Abraham et al. (1987) [86] 



6. DISCUSSION 
 

95 
 

The study by Parveen S et al. (2010) [39] was in complete concordance with prior 

research indicating that patients with oral cancer have greater levels of Ig and CIC than 

healthy controls. Further, Khanna et al. (1982) [87] reported a correlation between the 

elevated levels of IgM in oral cancer patients and their clinical stages. In 

contrast, Rajendra et al. (1986) [23] found no significant increase in IgM levels as the 

disease progressed. Another study estimated levels of circulating immune complexes, 

which they found to be appropriate, and concluded that 60% of patients with carcinoma 

of the buccal mucosa had a markedly higher amount of immune complexes. They also 

noted that the amount of immune complexes in the patient's sera showed no correlation 

with serum levels of IgG, IgA, and IgM. [88] 

Various research showed varied outcomes for these variables at elevated, decreased, 

and normal levels. [89] These alterations may be explained by the fact that cancer cell 

antigens typically induce the production of particular serum antibodies, resulting in 

increased immunoglobulins. Several pathways enable these antibodies to eradicate the 

tumor protectively. These markers may suggest a bad prognosis and a lower survival 

chance if they are elevated. Therefore, serial monitoring of immunoglobulin could be 

utilized to determine a patient's prognosis, tumor incidence, or survival rate. 
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7. CONCLUSION AND SUMMARY 

 
Immunoglobulins are proteins of animal origin endowed with known antibody activity 

and specific other proteins related to them by chemical structure and antigenic 

specificity. Based on physiochemical and antigenic differences, five immunoglobulins 

have been recognized – IgG, IgA, IgM, IgD, and IgE. Many authors have studied 

specific immunoglobulin response caused by malignancy. Prevention and early 

detection of Oral Premalignant Disorders helps avoid oral cancer and the associated 

mortality and morbidity. Oral Premalignant disorders are a significant group of mucosal 

disorders that may precede the diagnosis of oral squamous cell carcinoma. In India, 

cancer is the sixth leading cause of death, and oral cancer accounts for 30–40% of all 

cancers in contrast to 2–4% in other western countries and is the most prevalent cancer 

in males and the third most prevalent in females.  

In India, there is a striking incidence of oral cancer where tobacco chewing with betel 

nuts and reverse smoking is practiced. The concept of a tumor marker is applied to 

indicate the risk, presence, status, or future behavior of potentially malignant disorders 

or oral cancer. Therefore, there is a need to identify markers that can indicate the 

occurrence of OPMDs and Oral cancer.  

The present study titled, “Evaluation Of Serum Immunoglobulin (IgG, IgM, IgA) as 

Diagnostic Markers In Oral Premalignant Disorders And Oral Cancer Patients: A Case 

Control Study” aimed to estimate the Serum Immunoglobulins (IgG, IgM, IgA) level  
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in oral precancer, oral cancer patients and its comparison with the control group and 

whether these values can be used to predict severity of disease or not. 

The study aimed to evaluate the Screening of Immunoglobulins (IgG, IgM, IgA) in 

patients with Oral Premalignant Disorders and Oral Cancer Patients and their 

comparison with Healthy Subjects. 

Nevertheless, numerous studies have been in accordance of the observations, while a few have 

been dogmatic. In this analytical study, 60 patients were enrolled. We can conclude from the 

present study that the level of immunoglobulins (IgG, IgM, IgA) was significantly higher in 

OPMD and OSCC compared to the Control. These parameters may suggest a poor prognosis 

and a lower survival chance if they are elevated. It may help in the detection and diagnosis of 

OPMD and OSCC. Higher levels of immunoglobulins in oral cancer indicate tumor burden or 

transformation of malignancy in higher stages and might be used as prognostic indicators. 

However, this study could have been conducted with a larger sample size and a multi-

centric study. In addition, more clinical trials are required to study the closure technique 

and its benefits. Additionally, studies with more parameters are needed to approve the 

reliability of Immunoglobulins as diagnostic markers in oral premalignant disorders and 

oral cancer patients. 
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9. ANNEXURES 

DEPARTMENT OF ORAL MEDICINE AND RADIOLOGY 

Babu Banarasi Das College of Dental Sciences, Lucknow (U.P.) 

1. CASE HISTORY PROFORMA 

 

OPD No: 

Name:                                                             Age:                                                            Sex: 

Occupation: 

 

CHIEF COMPLAINT 

 

PAST MEDICAL HISTORY 

 

COVID VACCINATION 

 

PAST DENTAL HISTORY 

 

PERSONAL HISTORY  
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Abusive Habit     Non-Abusive Habit    

 

Abusive Habit Duration Frequency Site Duration in 

Oral Cavity 

Smokeless Tobacco     

Smoking Tobacco     

Alcohol     

 

INTRAORAL EXAMINATION 

Hard Tissue Examination: 

Mouth Opening: 

Lip Competency: 

Soft Tissue Examination: 

 

SITE 

 

BLANCHING 

 

STIFNESS AND 

FIBROUS BANDS 

 

ANY WHITE OR 

RED LESION 

Labial Mucosa    

Buccal Mucosa    

Vestibule    

Tongue    

Floor of the Mouth    

Hard and Soft Palate    
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Uvula 

 

DEVIATED 

 

INFLAMED 

 

BLANCHED 

 

SHRUNKEN 

 

CLINICAL EXAMINATION 

Oral Lichen Planus    Yes    No 

Leukoplakia     Yes    No 

OSMF      Yes    No 

Any Other Oral Premalignant Disorder  Yes    No 

Oral Cancer     Yes    No 

 

 

SITE OF ORAL MUCOSAL LESIONS 

 

                                                                                                                                       DATE 

INVESTIGATION 
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Reports 

 

Serum IgG  

Serum IgM  

Serum IgA  

 

Along with Other Blood Investigations advised 

 

TREATMENT PLAN 

 

 

 

 

 

SIGNATURE OF STUDENT                                                        SIGNATURE OF GUIDE 
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 2. LAB REPORT OF CONTROL GROUP 
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3a. LAB REPORT OF CASE GROUP  (SUBGROUP 1) 
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3b. LAB REPORT OF CASE GROUP  (SUBGROUP 2) 
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4a. CONSENT FORM (ENGLISH) 

 

Babu Banarasi Das College of Dental Sciences 

(Babu Banarasi Das University) 

BBD City, Faizabad Road, Lucknow – 227105 

(INDIA) 

Title of the Study  

 

Study Number 

 

Subject’s Full Name 

 

Date of Birth/Age 

 

Address of the Subject 

 

Phone no. and e-mail address 

 

Qualification  

 

Occupation: Student / Self Employed / Service 

/Housewife/ Other (Please tick as appropriate) 

 

Annual income of the Subject 

 

Name and of the nominees(s) and his relation to the subject ___________________ 

(For the purpose of compensation in case of trial related death) 

 

1. I 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. I 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. I understand that the sponsor of the project, others working on the Sponsor‘s 
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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 

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. I 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. I permit the use of stored sample (tooth/tissue/blood) for future research. Yes [  ] 

No [ ] Not Applicable [  ] 

6.  I 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  _________________ Date ___________ 

 

 

Signature of the witness  _________________ Date ___________ 

 

 

Name of the witness  _________________ 

 

 

Received a signed copy of the PID and duly filled consent form  

Signature/thumb impression of the subject or legally acceptable Representative 

_________________                                       

 

Date ___________ 

 



9. ANNEXURES 
 

120 
 

4b. CONSERT FORM (HINDI) 
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5. INSTITUTIONAL RESEARCH COMMITTEE APPROVAL 
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6. INSTITUTIONAL ETHICAL CLEARANCE 
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7. STATISTICAL ANALYSIS 

Arithmetic mean (x̄) 

Mean is one of the measures of central tendency. It finds the average value for the 

given data/observations. Arithmetic mean is defined as the sum of all the numbers in 

the data divided by the total count of numbers. The formula for finding the mean is 

given by, 

 

Where ∑x is summation of all observations 

n = Total number of observations 

Standard Deviation  (σ) 

Standard deviation measures the amount of variation/dispersion of a set of values. 

Dispersion tells how much data is spread out. A lower standard deviation indicates 

that data is close to the center. The higher value of standard deviation represents that 

data spread is more. 

 

Standard Error   

The standard error is one of the mathematical tools used in statistics to estimate the 

variability. It is abbreviated as SE. The standard error of a statistic or an estimate of 

a parameter is the standard deviation of its sampling distribution. We can define it as 

an estimate of that standard deviation. 
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Standard Error Formula 

The accuracy of a sample that describes a population is identified through the SE 

formula. The sample mean which deviates from the given population and that 

deviation is given as. 

 

Where, 

S is the standard deviation 

n is the number of observation 

 

P-Value 

P-Value or probability value can be defined as the measure of the probability that a 

real-valued test statistic is at least as extreme as the value actually obtained. 

The mentioned P in the text indicates the following: 

 

P value 

 

Wording 

 

Summary 

 

≥ 0.05 Not significant ns 

0.01 to 0.05 Significant * 

0.001 to 0.01 Very significant ** 

0.0001 to 0.001 Extremely significant *** 

< 0.0001 Very Highly significant **** 
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ANOVA 

Analysis of Variance (ANOVA) is a statistical formula used to compare variances 

across the means (or average) of different groups. A range of scenarios use it to 

determine if there is any difference between the means of different groups. 

 

  

 

F = MST/MSE 

MST = SST/ p-1 

MSE = SSE/N-p 

SSE = ∑ (n−1) 

s2 

Where, 

F = Anova Coefficient 

MSB = Mean sum of squares between the groups 

MSW = Mean sum of squares within the groups 

MSE = Mean sum of squares due to error 

SST = total Sum of squares 

p = Total number of populations 

n = The total number of samples in a population 

SSW = Sum of squares within the groups 
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SSB = Sum of squares between the groups 

SSE = Sum of squares due to error 

s = Standard deviation of the samples 

N = Total number of observations 

 

Tukey’s multiple comparison test 

 

Tukey’s multiple comparison test is a single-step multiple comparison procedure 

and statistical test. It can be used to find means that are significantly different from each 

other. 

Tukey's test is based on a formula very similar to that of the t-test. In fact, Tukey's test 

is essentially a t-test, except that it corrects for family-wise error rate. 

The formula for Tukey's test is: 

   

where,  

YA - Larger of the two means being compared, 

YB - Smaller of the two means being compared, and  

SE - Standard error of the sum of the means. 

The qs value can then be compared to a q value from the studentized range distribution. 

If the qs value is larger than the critical value qα obtained from the distribution, the two 

means are said to be significantly different at level α : 0 ≤ α ≤ 1 
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