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Abstract

Objectives: About 94% of oral cancers are squamous cell carcinomas (OSCCs). Its

occurrence is age‐related due to some factors. Salivary biomarkers have good

susceptibility to OSCC's early diagnosis. Moreover, since the clinical diagnosis of

advanced stages of OSCC is feasible, its prognosis is very poor.

Material and Methods: According to inclusion and exclusion criteria, 40 OSCC

patients and 40 healthy people were selected, and 5mL of saliva were prepared

from each person. The quantity of saline transferrin was computed. After that, the

data were analyzed.

Results: Our study results demonstrated that the mean and standard deviation of

the salivary transferrin in the control group were 1.234mL and 0.374, respectively,

and in the case group, it was equal to 2.512mL for the mean and 0.463 for the

standard deviation. There was a statistically substantial difference between the

mean of the salivary transferrin variable in the two study groups.

Conclusion: In conclusion, the mean concentration of salivary transferrin in the case

group was higher than in the control group.
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1 | INTRODUCTION

Oral cancer is one of the major health problems in the world due to

its high incidence rate and low survival rate (Eslami et al., 2022;

Tuominen & Rautava, 2021). The number of cases of oral cancer is

especially high in men (Abati et al., 2020). The number of cases of oral

cancer is especially high, making it the eighth most prevalent cancer

in the world. About 94% of all oral malignancies are squamous cell

carcinoma (SCC) (Narayanasamy Rajavelu et al., 2020). The most

common site of occurrence is the tongue area (Mortazavi et al., 2019).

The incidence of oral cancer is age‐dependent, and this can reflect

the time required to accumulate genetic changes, the accumulation of

exposure to initiating and promoting factors, and the decrease in

immunity due to aging (D'Souza & Kumar, 2020). The survival rate of

5 years for people with oral carcinoma is below 50%. Despite

advances in radiotherapy, surgery, and chemotherapy, the survival

rate has not improved (Uma Maheswari et al., 2020). Although with

early diagnosis of mouth lesions and proper following treatment, it is

possible that the survival rate increases (Stepan et al., 2023).

SCC is a multifactorial disease. No causal factors were identified

and agreed upon (Piemonte et al., 2022). Although, some external

and internal factors were suggested (Chen et al., 2018; Johnson
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et al., 2020). Oral SCC (OSCC) may be flat or raised, wounded or

unwounded, slightly palpable or indurated. Lymphatic spread of oral

carcinoma is possible. Cancer‐related lymph nodes are gradually

enlarged and have a hard texture. Lymph nodes are not tender with

touch unless there is a secondary infection or an inflammatory

response from the biopsy (De Cicco et al., 2021; Maia et al., 2018;

Mountcastle et al., 2020).

The gold standard for diagnosing oral cancer is surgical biopsy.

Supplementary tools such as toluidine blue vital staining and

autofluorescence imaging have been developed and studied to aid

clinicians in the diagnostic pathway (Abati et al., 2020).

The identification of tumor biomarkers is the first step necessary

to develop a system for the early diagnosis of oral lesions and

malignancies. Clinical tests and biopsies are standard methods for the

identification of oral ulcers. However, oral cancers are often only

discovered in the late stages, and occasionally, a biopsy sample may

not be drawn up from the part in which the dysplasia is present

(Buzalaf et al., 2020; Kwong et al., 2021). Other screening methods,

such as imaging, are available, but they are time‐consuming and

costly. Therefore, Researchers are seeking simpler ways to make an

early diagnosis (Al‐Garadi et al., 2020).

In the past few years, numerous studies have been performed

on biomarkers of blood and saliva for cancer diagnosis. The results

of some of these studies have shown that saliva is filled with DNA,

RNA, exosomes, and so forth, which contain proteins that come

from cancer cells. Therefore, researchers have suggested that saliva

can be used for early diagnosis of diseases (Kaya et al., 2022;

Tenchov et al., 2022). Similar to serum, saliva contains various

enzymes, hormones, antibodies, antimicrobial compounds, and

effective growth factors. As a diagnostic fluid, saliva has significant

advantages over serum. Such as being noninvasive, not requiring

complex training for people to collect it, and the possibility of being

collected with simple supplies and equipment. There is no limit in

terms of volume for collection, and the procedure costs are low.

Saliva analysis is cost‐effective for screening larger populations;

therefore, the use of saliva and salivary biomarkers can be a useful

and practical step in the diagnosis (Chadha et al., 2022; Huang

et al., 2023; Roi et al., 2020).

Salivary biomarkers such as transferrin are suitable for early

diagnosis of OSCC (Riccardi et al., 2022). Transferrin is a protein that

carries iron in the blood (Shen et al., 2018). It is made in the liver in

the form of inactive protein apo transferrin, and it activates when it

bonds with ferric ions (Farhadian et al., 2022; Kawabata, 2019).

Transferrin is a protein that transports iron and can be measured

directly (Kawabata, 2019). It is essential for the growth of fast‐

growing cells and is involved in iron‐requiring metabolic processes

such as DNA synthesis, electron transfer, metabolic signaling path-

way, and cell proliferation and survival (Andrade et al., 2020).

Furthermore, overexpression of transferrin receptor has been

reported in various cancers such as lung cancer, glioma, colon cancer,

pancreatic cancer, and breast cancer (Shen et al., 2018).

Recent studies have shown that transferrin improves the

transfection of cationic liposome/DNA complex into OSCC cells

(Halib et al., 2019). In a study, it was shown that salivary transferrin

has a suitable sensitivity and specificity for the early diagnosis of

OSCC (Buzalaf et al., 2020). However, being limited to a few

studies is not enough, and accurate conclusions require more

studies.

Taking into account that since the clinical diagnosis of OSCC is

generally feasible in the advanced stages of the disease and in spite

of complex and advanced treatments, its prognosis is very poor and

early detection of this lesion is very beneficial, the present study was

designed and implemented with the aim of evaluating the amount of

salivary transferrin in patients with OSCC.

2 | MATERIALS AND METHODS

2.1 | Study design

In this study, the target population was people with OSCC. The

sampling method was simple random sampling. The sample size was

based on the study of Abati et al. (2020). Considering α = .05, the

power of the study was 80%, the difference between three units in

the amount of salivary transferrin of sick and healthy subjects was

seen (17 people). For more certainty, with an increase of 20%, the

number of 40 people with oral SCC and the number of 40 healthy

people were selected based on the inclusion and exclusion criteria.

After obtaining informed consent, they entered the study. The

protocol of the clinical trial was conducted according to the ethical

principles of Helsinki (version 2002) and was approved by the ethics

committee of Tabriz University of Medical Sciences (IR.TBZME-

D.REC.1397.814). This study was conducted at faculty of dentistry of

Tabriz University of Medical Sciences.

2.2 | Inclusion and exclusion criteria of study
groups

The inclusion criteria for the group with OSCC: people aged 20–90

years suffering from head and neck cancer which was confirmed with

biopsy.

The exclusion criteria for the group with OSCC: any history of

chemotherapy, radiotherapy, and surgery (except biopsy).

2.3 | How to intervene

First, all the patients were examined. If they met the criteria for

entering the study, signed written consent was obtained, and they

were entered into the study. Saliva was collected from people

according to the protocol of Navazesh (1993). According to the

provided guidance, people were forbidden to smoke and drink

alcohol 24 h before saliva collection and the day before saliva

collection. They also rinsed their mouths with clean water before

going to sleep (saliva collection is usually done in the morning). One
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hour before saliva collection, people were careful not to eat, drink, or

brush their teeth. The study participants rinsed their mouths with

normal saline before collecting saliva and swallowed the first

secreted saliva immediately after the rinse. The process of sampling

was done by stimulating mouthwatering without chewing. Approxi-

mately 5mL of saliva was placed in clean, dry polyethylene bottles

and immediately stored at −80°; to be subjected to immunological

analysis by the enzyme‐linked immunosorbent assay (ELISA) method

at the right time.

2.4 | Study variables

Salivary transferrin is the quantitative dependent variable (Figure 1)

of our study which was evaluated by the ELISA test.

The variables are mentioned in Table 1.

2.5 | Statistical analysis method

The data obtained from the study through descriptive statistical

methods (prevalence‐percentage, mean ± standard deviation) and

independent sample T‐test or its nonparametric equivalent

Mann–Whitney U test. Data were analyzed using SPSS 17 statistical

software. In this study, a p‐value of less than .05 was considered

statistically significant.

3 | RESULTS

The frequency and percentage of people participating in the study in

two groups were 17 (42.5%) females and 23 (57.5%) males in the

control group and 8 (20.0%) females and 32 (80.0%) males in the case

group. Fisher's exact test was used to investigate the relationship

between the gender of the participants in the study and the study

groups. The significance level of the test was 0.050. The results of

this test showed that there is no statistically significant relationship

between the gender of the participants in the study and the study

groups (p‐value = .053).

The mean and standard deviation of the age variable in the two

groups under investigation were 57.85, 12.08 in the control group,

and 62.12, 7.91 in the case group.

To check the existence of a statistically significant difference

between the average age of the participants in the study, the

independent samples T‐test was used in the two groups under

investigation. The significance level of the test was 0.05. The results

of this test (p‐value = .06) showed that there is no statistically

significant difference between the average age of the participants in

the study in the two groups under investigation (p‐value > .05).

Among the patients participating in the study, the involvement site of

20 people (50%) was the lower lip, 7 (17.5%) soft palate, and 13

(32.5%) tongue.

The mean and standard deviation of the salivary transferrin

variable in the control group were 1.23mL and 0.37, respectively.

F IGURE 1 Boxplot diagram: Salivary transferrin variable in two groups under investigation.
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While in the case group, the mean was 2.51mL, and the standard

deviation was 0.46.

To check the normality of the variable distribution of salivary

transferrin, the Kolmogorov–Smirnoff test was used. The significance

level of the test was .05. The results of this test showed that the

variable distribution of salivary transferrin is normal. Therefore, a

parametric test should be used to check the hypothesis of the study

(p‐value > .05).

To check the existence of a statistically significant difference in

the mean variable for salivary transferrin in the two study groups, the

independent samples T‐Test was used. The significance level of the

test was .05. The results of this test are given in Table 2.

The results of the Independent Samples T‐Test were that the

result of Levene's test with a p‐value equal to .42, the value of the

F statistic was equal to .62, and the value of the T statistic with 76

degrees of freedom and p‐value < .001 equal to −13.43 was

obtained. The results displayed that there is a statistically

substantial difference between the mean of the salivary transferrin

variable in the two study groups, and the mean of the salivary

transferrin variable in the case group exceeds the mean in the

control group (p‐value < .001).

4 | DISCUSSION

Cancer is one of the most important causes of death and disability in

the modern world. Cancers of the oral cavity comprise 3%–5% of all

malignancies, and their incidence is increasing (Johnson et al., 2020).

SCC is the most common head and neck malignancy. OSCC,

compared with skin squamous cell carcinoma (CSCC), has attracted

special attention in studies due to its higher malignant potential

(Shrestha et al., 2020). The common feature of all malignancies, as

well as OSCC, is the identification and differential diagnosis of the

disease in its advanced stages when the cancer has spread and made

the patient's condition difficult (Farooq & Bugshan, 2020). Even with

complex and advanced treatments, the prognosis is very low. Also, in

most cases, the result is often not as expected, and it is accompanied

by a lot of cost for the patient and the treatment system.

The early identification and diagnosis of cancer help in correct

management, correct choice of treatment method, and effectiveness

of the treatment. For this reason, researchers are always looking for

effective and high‐efficiency methods for early detection of cancer.

Biomarkers are one of these efforts to detect the disease early

(Masaoutis et al., 2018). Transferrin, as a biomarker, is a protein that

transports iron and can be measured directly. This protein is

responsible for transporting iron between its production, consump-

tion, and storage sites. Transferrin is essential for rapidly growing

cells to grow (Silva et al., 2021). Cancerous cells develop rapidly. They

are also implicated in the metabolic processes that require iron, such

as DNA synthesis, metabolic signaling pathways, proliferation,

electron transport, and cell survival (Banik et al., 2021; Buzalaf

et al., 2020; Montaño‐Samaniego et al., 2020; Nakamura et al., 2021).

As in our study which the results showed an increase in

transferrin in the study group of patients, recent studies have shown

that transferrin improves transfection of cationic liposome/DNA

complex into SCC cells (Faneca et al., 2019; Liu et al., 2020; Luiz

et al., 2022). In a study, Jou et al. showed that salivary biomarkers,

such as transferrin, have excellent susceptibility and specification for

early OSCC diagnosis (Jou et al., 2010).

Markopoulos et al. investigated new molecular markers (DNA,

RNA, and protein markers) from saliva and concluded that these

markers can be used for diagnosis (Markopoulos et al., 2010). Shah

et al. (2011) also reviewed salivary genomic and proteomic markers

and observed that salivary biomarkers can be used for early diagnosis

of malignancy. In a study conducted by Kinoshita et al. (2015)

between 1996 and 2011 on 629 people with SCC, the level of tumor

markers was measured in patients with the first stage, and a

significant increase in these markers was observed. Moreover, in

another study that Chen and his colleagues conducted on 534

patients between 2001 and 2013, the relationship between SCC

antigens and tumor biomarkers after and before treatment was

measured, and they concluded that this relationship can be used to

diagnose malignancy (Chen et al., 2014).

Nagai et al. (2014) introduced a complex antibody against

transferrin C receptor as a new biomarker for oral dysplasia and oral

cancer. This monoclonal antibody was derived from a human genomic

library by phage display method.

Although recent studies support the potential role of salivary

transferrin for the diagnosis of oral cancer, it is not enough to be

TABLE 1 Variables.

Control/
evaluation
method

Variable type
Scale type

Variables
Qualitative Quantitative

Confounding Dependent Independent Ratings Nominal Relative Interval

ELISA test □ ■ □ □ □ ■ □ Salivary transferrin

Check list □ □ ■ □ ■ □ □ Study groups

Abbreviation: ELISA, enzyme‐linked immunosorbent assay.

TABLE 2 Independent samples T test results.

p‐Value
Degree
of freedom T statistic

Levene's test results

p‐Value F statistic

<.001 76 −13.43 .42 .63
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satisfied with a few limited studies. Accurate conclusions require

more studies. Therefore, the present study was designed and

implemented to evaluate the amount of salivary transferrin in

patients with OSCC. In this study, 40 people with OSCC and 40

healthy people were selected based on the inclusion and exclusion

criteria. After obtaining informed consent, they entered the study.

With immunological analysis by ELISA method, the amount of

salivary transferrin was calculated in the samples taken from the

control and case groups. Moreover, the data obtained from the study

were analyzed by statistical methods.

The results of the current study showed that there is a

statistically significant difference between the mean of the salivary

transferrin variable in the two groups under investigation, and the

mean of the salivary transferrin variable in the case group is higher

than its mean in the control group which is consistent with the results

of previous studies.

Since the quick and timely diagnosis of diseases plays a major

role in the timely and successful treatment of diseases, access to

noninvasive sampling methods, such as saliva, is considered a

desirable goal in examining diseases and their treatment results.

The use of new diagnostic tools in the analysis of salivary

components has multiplied the importance of saliva as a diagnostic

tool. So the study on saliva becomes a suitable field for expanding the

communication between the field of operations of dentists, who are

mostly in contact with saliva, and doctors, who can use it to diagnose

other systemic diseases. In general, more attention has been paid to

saliva analysis and its use in disease diagnosis and public health

monitoring. Considering the descriptive nature of the study and the

existing discrepancies, there is a need for more studies to reach

definite and analytical results.

There is a statistically significant difference between the variable

means of salivary transferrin in the two groups under investigation.

The mean variable of salivary transferrin in people with oral

squamous cell malignancy is higher than the mean in healthy people.
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