
Systematic Review

Oral Premalignant Lesions (OPLs) of the oral cavity span a 

diverse array of  pathology.  OPL is  de�ned as a 

morphologically altered or abnormal change in the tissue of 

the oral mucosa that exhibits potential for malignant 

transformation [1]. It was proposed as an Oral Potentially 

Mal ignant Disorder  (OPMD) by the World Health 

Organization in 2005 [2]. These precancerous lesions 

include leukoplakia, submucous �brosis and erythroplakia 
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[3]. The oral cavity is lined with strati�ed squamous 

epithelium which is sensitive to potential carcinogens [2]. 

Epithelium anomaly accompanied by exposure to 

c a r c i n o g e n s  s u c h  a s  to b a c c o ,  a l c o h o l ,  H u m a n 

Papillomavirus (HPV) and betel nut might produce a cellular 

microenvironment that leads to the formation of dysplastic 

epithelium. It clinically manifests as premalignant oral 

lesions, leukoplakia, lichen planus, erythroplakia and has 

Oral Pre-Cancer Lesions (OPLs) including leukoplakia, erythroplakia, and submucous �brosis 

denote biochemical and histopathologically altered changes in the oral mucosa marked by 

subcellular and structural anomalies evocating of potential for a malignant transformation, 

which is primarily caused by tobacco exposure. Early diagnosis is of paramount importance to 

halt the progression of premalignant lesions to high-grade dysplasia and even oral cancer. 

Objective: To �nd the diagnostic and prognostic potential of biochemical and haematological 

markers in Tobacco Users (TU) with OPL. Methods: PRISMA guidelines were followed to perform 

this systematic review. After retrieving 170 epidemiological studies published from 2013 to 2023, 

through multiple databases (PubMed, Google Scholar, Sci-hub, and Science Direct), 21 were 

included to determine the potential of biochemical and haematological markers in risk 

strati�cation and early detection of OPL. Results: According to the following systematic review, 

extracted data showed speci�c biochemical and haematological indicators that could serve as 

markers in risk strati�cation and early detection of OPL. The OPL group exhibited signi�cantly 

higher levels of biochemical markers IL-6, IL-8, TNF-α, HCC-1, PF-4, FRR, TP, MDA, MMP-12, and 

Ceruloplasmin and hematological markers NLR, PLR, CRP, ESR, WBC, and low Hb as compared 

to the control group. Following risk strati�cation, a group with older age, tobacco association 

with OPL, and elevated levels of markers were categorised as a higher-risk group. Conclusions: 

The biochemical and haematological markers are potential promising markers in the early 

detection of OPL from malignant lesions with diagnostic and prognostic signi�cance. 
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diverse rates of progression to carcinoma. The presence of 

dysplastic epithelium in any of these entities underscores 

the necessity of histopathological assessment [4, 5]. OPL 

affect 1.5% to 4.5% of the global population with a higher 

prevalence in men compared to women [6 7]. The incidence 

was higher in Asian, South American and Caribbean 

populat ions,  re�ecting geographical  var iat ions 

attributable to different rates of alcohol and tobacco 

consumption [2]. Out of every 100th cancer case reported 

worldwide, 17 to 35 are of oral cancers. The Malignant 

Transformation Rate (MTR) of OPLs accounts for 0.7% to 2. 

9% annually [8, 9]. Globally, HPV is also a contributing 

factors for oral premalignant lesions [10]. However, 

tobacco use either smokeless or smoking, has emerged as 

one of the most signi�cant factors among the various 

contributors to the development of all types of OPL and is 

composed of alkaloid nicotine and other harmful 

substances which are deadly carcinogens and toxic [9, 11, 

12]. Leukoplakia develops as white patches or plaques on 

the oral mucosa; erythroplakia materializes as red 

patches; clinical manifestations of OSMF associated with 

�brotic changes in the oral submucous lead to restricted 

mouth opening and chewing [13]. The progression of 

premalignant lesions to malignant oral cancer such as Oral 

Squamous Cell Carcinoma (OSCC) is accompanied by 

several stages, varying types of dysplasia and clinically 

prominent variable states of the oral mucosa [14, 15]. The 

malignant transformation rate of OPL to OSCC varied based 

on factors, population, gender, habits and dysplasia 

severity. Effective management and diagnosis of 

premalignant lesions at early stages aids in halting the 

progression to oral cancer and is a preeminent priority to 

reduce mortality and morbidity [16]. Histopathological 

moderate to severe degree of Oral Epithelial Dysplasia 

(OED) is a conventionally utilized cue to determine the risk 

of malignant transformation by inspection and palpation. 

However, this histologic method is sparse and results in 

inaccurate outcomes. As a substantial number of lesions 

that lack dysplastic alternation microscopically before 

advancement into oral cancer, OED and early OSCC appear 

as minor lesions of normal mucosa, whereas Leukoplakia 

and leukoedema are clinically similar to high-risk OPL It 

indicates that the traditional approach of oral examination 

performed by an oral oncologist is unable to precisely 

detect and distinguish OED, early OSCC, other lesions and 

classify OPL as high risk or low risk and lead to diagnosis at 

advanced disease stages [17, 18]. The non-invasive 

approach involves markers that can identify premalignant 

oral lesions and may be effective for proactive intervention 

in patient groups at high risk [19]. Therefore, biochemical 

and haematological markers show signi�cant potential in 

M E T H O D S

Preferred Reporting Items for Systematic Reviews and 
Meta-analyses (PRISMA) guidelines were followed to 
perform this systematic review. The data for the last ( omit 
this word )  OMITTED ten years 2014-2023 was collected 
using several databases (PubMed, Google Scholar, Sci-hub 
and Science Direct) using Boolean logic “AND” and “OR” and 
searching through Medical Subject Headings (MeSH Terms) 
and keywords. Different terminologies were used to 
explore the literature “Potential' 'Biochemical markers” and 
''Hematological markers'' combined with “Premalignant oral 
lesions”, A total of 170 articles were retrieved from the 
included databases. Out of all these studies, 21 articles 
were considered eligible after applying inclusion/exclusion 
criteria and deleting the duplicates and irrelevant articles 
(Figure 1). To determine the association of tobacco with 
OPL, the statistical test of Chi-square using Microsoft 
Excel 365 was applied to 9 studies included based on 
homogeneity in data. Other studies were excluded due to 
variances in characteristics like methodologies. With 
degree of freedom as 1 and a P-value less than 0.05 was 
used to determine the signi�cant (p<0.05) association was 
found between TU and the group of subjects with OPL as 
compared to the control group (CL). The risk strati�cation 
was performed based on TU association with OPL or OPM, 
Age, biochemical and haemotological markers level, and 
tobacco type and placed into different risk groups (Higher 
Risk Group, Moderate Risk Group, and Lower Risk Group).  
The group with OPL and OML with the use of tobacco and 
elevated levels of biochemical and hematological markers 
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mitigating diagnosis limitations and could serve as gold 

standards [20]. The biochemical markers include 

proin�ammatory cytokine Matrix Metalloproteinase (MMP) 

Lactate Dehydrogenase (LDH) that can detect early cellular 

changes and in�ammation associated with OPL [21-23]. 

Hematological markers include Complete Blood Count 

(CBC), differential count (DC), Neutrophil to Lymphocyte 

Ratio (NLR) and Erythrocyte Sedimentation Rate (ESR) 

which can indicate cellular dysregulation in�ammation 

abnormalities in blood cell count associated with OPL [24]. 

To date, there are limited comprehensive studies on these 

markers. Therefore, this study is conducted with the 

objective of �nding the diagnostic and prognostic potential 

of biochemical and haematological markers in Tobacco 

Users (TU) with OPL. 

The systematic review aimed to augment existing 

literature by providing a comprehensive examination to 

assess the potential of biochemical and hematological 

markers in risk strati�cation and early detection of OPL in 

TU that would help clinicians and researchers to optimize 

their approach to the early detection of OPL and to arrest 

progression into oral cancer. 
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was identi�ed as a higher risk group, a group with TU 
considered as a moderate risk group and CL, non-tobacco 
user and without OPL designated low-risk group. To assess 
speci�city, the studies chose a reference standard through 
histopathological examination like a biopsy, blood tests, or 
saliva tests, and cut-off values are established for each 
marker based on existing literature. They involved CL 
groups without OPL and evaluated multiple markers in 
combination. The endpoints of the study included potential 
and levels of biochemical and haematological markers, and 
discrimination between precancerous and cancerous 
lesions. To make sure that the respective marker was 
against the cancer and not against any other in�ammatory 
disease or cause, studies generally included healthy 
control groups without oral lesions and no evidence of 
in�ammation in the mouth. This allowed comparing marker 
levels between the OPL group and both control groups 
which differentiated markers speci�cally elevated in OPLs 
from those that might be elevated due to general 
in�ammation. Furthermore, studies reviewed existing 
literature on potential markers. Established markers with 
documented associations with OPL progression provided a 
stronger foundation for further investigation. In �gure 1, 
PRISMA �owchart depicting the study selection process 
for determining the potential of biochemical and 
haematological markers in risk strati�cation and early 
detection of Oral Pre-Cancer Lesions in tobacco users.

R E S U L T S

Figure 1: Prisma Flowchart Depicting the Study Selection Process

The available data evaluates the potential of biochemical 
and hematological markers in risk strati�cation and early 
detection of OPL. In the table 1, all of the identi�ed studies 
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after reading the title and not
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(n=90)

Studies for abstract retrieval

(n=50)

Unique studies 

(n=35)
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of qualtative data (n=40)

Duplicated articles excluded

(n=15)

Studies excluded because they do not

diectly evaluate the potential of 

biochemical and hematological markers

in early detection of OPL n tobacco

users (n=14)
Studies included in systematic
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13 for biochemical markers

8 for Hemotological markers

Randomized controlled trial = 1

Cross-section = 2

Prospective case-control = 1

Compativie = 4

Case-control = 8

Prospective experiment = 1

Observation = 1

Preliminary = 1

Prospective = 2

determine the potential of biochemical markers in risk 
strati�cation and early detection of OPL by comparing the 
patients who consumed tobacco with OPL and malignant 
lesions with CL [21-34]. The endpoints of the study 
included potential and levels of biochemical markers, and 
discrimination between precancerous and cancerous 
lesions. The pro-in�ammatory cytokines IL-6, IL-8, TNF-α, 
HCC-1, PF-4, TNF-α and IL-6 and combined Proteomics, IL-
8, IL 1β, transcriptomic, DUSP1 distinguished the OPL from 
malignant lesions and serve as potential markers in early 
detection of OPL and have diagnostic and prognostic 
signi�cance [21, 27, 30]. Punyani et al., reported IL-8 alone 
as non-conclusive for OPL detection whereas IL-6 was 
found as a potential marker [29, 32]. FRR and TP are 
potential biochemical salivary markers for OPL with a 
sensitivity and speci�city of 54.4% to 82.3% [26]. Nimbal et 
al., reported low levels of GSH and serum albumin in TU, and 
TU with OPL as compared to CL [33]. The risk strati�cation 
was done considering the level of biochemical markers. 
They were correlated with the TU and presence of OPL or 
OPM. The group with OPL and OML with the use of tobacco 
and elevated levels of biochemical markers was identi�ed 
as a higher risk group, a group with TU considered as a 
moderate risk group and CL, Non-TU and without OPL 
designated low-risk group [21-34]. Abbreviations: OPL: 
Oral Premalignant Lesions; CL: Control; Tu: Tobacco User; 
PM: Premalignant; Lk: leukoplakia OSF: Oral Submucous 
Fibrosis; OL: Oral Lichen; LDA: Lactate Dehydrogenase; IL: 
Interleukin; ADA: Adenosine Deaminase; FRR: Ferritin; TP: 
Total Protein; MMP; Matrix Metalloproteinase; GSH: 
Glutathione; MDA: Malondialdehyde; TNF: Tumor Necrosis 
Factor ; OSCC: Oral Squamous Cell Carcinoma ; PF4: 
Platelet Factor; HCC-1: Human CC Chemokine; HRG: Higher 
Risk Group; MRG: Moderate Risk Group; LRG: Lower Risk 
Group; SLT: Smokeless Tobacco. 
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Table 1: Summary of Biochemical Markers and their Outcomes in risk Strati�cation and Early Detection of Premalignant Oral Lesions 

Human Samples

S.No OPL
Sample (All
Studies on
Humans)

Outcomes Risk Strati�cation ReferenceStudyTobacco
User/PM

Chemical
Markers

Groups

PM

Subjects with OPML
and TU are classi�ed as
high -risk group (HRG),
TU only as moderate-
risk (MRG), and CL as
low-risk group (LRG)

1

Increased LDH levels in

TU with OPL compared

to TU alone and CL Javaraiah et al
(2020) [23]

Comparativeyes LDHSaliva
LDH as potential /promising

marker in early stages of PM

progression to oral cancer

CL Subjects
(St): 26 TU

St: 26 TU+OPL
St: 26

Increased TNF-α levels in

TU with OPL compared

to TU alone and CLPM2 yes TNF-αSaliva
HRG: OSCC subjects
LRG: OPML and CL

Krishnan et al
(2020) [25]

Prospective
experimental

OPL St: 100
OSCC St: 100

CL St: 100
Potential /promising marker

in detection of OPML

IL-6,IL-8,TNF-α, HCC-1,

and PF-4 were discriminated

OL, OSCC, and CL/serves

as potential markers 

in early detection

No correlation was found

among tobacco

OL3 9

IL-1α,IL-6,
IL-8,IP-10 

MCP-1,
TNF-α,
HCC-1,

and PF-4

Saliva
OPML St:  33
OSCC St: 33

CL St: 33

HRG: OL subjects
LRG: CL subjects

Dikova et al
(2021) [21]

Casecontrol

FRR and TP are potential

salivary markers for OPL

with sensitivity and

speci�city 54.4% to 82.3%

OL4 9.90%
ADA,FRR,

TP
Saliva

OPL St: 57
CL St: 32

HRG: OPL subjects
LRG:  OSCC and

CL subjects

López-Jornet
et al

(2023) [26]
Casecontrol

Combined Proteomics and

transcriptomic markers

discriminated OPL and OSCC

and from CL/Potential for

OPML detection

Tobacco consumption was

higher in the OPL group

PM5 58/96.7%

Proteomics,
IL-8, IL 1β,
transcrip-

tomic,
DUSP1

Saliva
OPL St: 60

OSCC St: 60
CL St: 60

HRG: OPL subjects
LRG:  OSCC and

CL subjects

Gleber-Netto
et al

(2016) [27]
Casecontrol

Increased TNF-α levels in

OSCC compared to OPL and CL

TNF-α can be used as a

marker for predicting

premalignant oral lesions and

distinguishing premalignant

from malignant oral cancer

Lk6 17/56.7% TNF-αSaliva
OPL St: 30

OSCC St: 30
CL St: 30

HRG: OPL subjects
LRG:  OSCC and

CL subjects

Ameena et al
(2019) [28]

Comparative

IL-8 was found as non-

conclusive for premalignant

lesions /requires further

research with large sample

sizes

PM7 25 IL-8Saliva
OPL St: 25

OSCC St: 25
CL St: 25

HRG: OPL subjects
LRG: OSCC and

CL subjects

Punyani et al
(2013) [29]

Preliminary

Increased TNF-α  and IL-6

levels in OSCC compared

to OPL and CL
Discriminated OSCC, OPL

from CL /have diagnostic

and prognostic signi�cance

PM8 NR
TNF-α and

IL-6
Saliva

OPL St: 19
OSCC St: 19

CL St: 19

HRG: OPL subjects
LRG: OSCC and

CL  subjects

Jureti et al
(2013) [30]

Casecontrol

Increased MDA levels in

OPL compared to CL

Potential biomarker for

early detection

PM9 19 MDABlood
OPL St: 30
CL St: 30

HRG: OPL subjects
LRG: CL subjects

Mohideen et al
(2021) [31]

Casecontrol

OSCC>OSF>CL  Increased

MMP 12 levels in OSCC

compared to OSF and CL

MMP-12 markers serve

as a non-invasive early

diagnostic tool for

premalignant oral lesions

OSF10 19 MDABlood
OSF St: 30

OSCC St: 30
CL St: 30

HRG: OSF subjects
LRG: OSCC and

CL subjects

Saleem et al
(2019) [22]

Casecontrol

Proin�ammatory cytokines

IL-6 have diagnostic and

prognostic signi�cance
PM11 100 IL-6Saliva

HRG: OPL subjects
LRG: OSCC and CL

Dineshkumar
et al

(2016) [32]
Casecontrol

OPL St: 100
OSCC St: 100

CL St:100
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PM

HRG: TU and OPL
subjects MRG: TU and

OML subjects LRG:
TU and CL subjects

12

GSH and serum albumin

decrease with increased

use of tobacco Nimbal et al
(2024) [33]]

Cross-
sectional

yes/60 GSH/Serum
albumin/TP

Blood
TP was found as a weak

marker/GSH and serum

albumin were reliable markers

CL St: 60
TU St: 60

TU+OPL St: 60
TU+OML: St: 60

Higher levels in three groups

compared to CL. Potential

markers for OPML and OSCC
An association was found

between gutkha and

smoking tobacco

Lk/
OSF

HRG: Lk and
OSF subjects

LRG: CL
13

Patil et al
(2021) [34]

ObservationalYes
Cerulo-
plasminSera

Lk St: 25
OSF St: 25

OSCC St: 25
CL St:25

In the table 2, all of the identi�ed studies evaluate the potential of hematological markers in risk strati�cation and early 
detection of OPL by comparing the patients who consumed tobacco with OPL and malignant lesions with CL [24, 33, 35, 36-
41].  The endpoints of the study included potential and levels of hematological markers, and discrimination between 
precancerous and cancerous lesions. Vankadara et al., and Salema et al., reported CRP as a potential marker used to 
discriminate and gauge premalignant lesions and malignant transformation [35, 36].      The hematological markers NLR with 
sensitivity and speci�city of 92%, PLR, HB, ESR, PLC DLC, and WBC were found as valuable prognostic indicators for OPL [41]. 
However, further research is required to claim these as reliable diagnostic markers [24, 33, 35-40]. The risk strati�cation is 
done considering the level of hematological markers. The group with premalignant and malignant lesions with the use of 
tobacco and elevated levels of CRP, NLR, PLR, ESR, and WBC was identi�ed higher risk group, a TU group considered as a 
moderate risk group and CL, Non-TU and without OPL deemed low-risk group [24, 33, 35-41]. Abbreviations: OPL: Oral 
Premalignant Lesions; CL: Control; Tu: Tobacco User; PM: Premalignant; CRP: C-Reactive Protein; ESR: Erythrocyte 
Sedimentation Rate; NLR: Neutrophil-Lymphocyte Ratio; PLC: Platelets Count; Hb; Hemoglobin; TLC: T-Lymphocytes 
Count; WBC: White Blood Cells; PLR: Platelet-To-Lymphocyte Ratio; OML: Oral Malignant Lesions; HRG: Higher Risk Group; 
MRG: Moderate Risk Group; LRG: Lower Risk Group Statistical Chi-square test and Risk strati�cation. In Table 3 attached as a 
supplementary �le, nine studies were speci�cally included based on homogeneity in data as the studies shared similar 
characteristics according to the chi-square principle [21, 22, 26, 27, 30-34]. Other studies were excluded as including studies 
with different characteristics like methodologies could lead to misleading results. Statistical test Chi-square was applied 
using 'Microsoft Excel' to determine the association of tobacco with oral premalignant lesions. Overall, a statistically 
signi�cant p value < 0.05 (with D.F =1) association was found between TU and the group of patients with OPL as compared to 
the CL group, as individual analysis might lead to inconclusive or weak results due to limited data [22, 26, 27, 31-34]. A non-
signi�cant association was observed in the two studies possibly due to the small sample size or the in�uence of confounding 
factors [21, 30]. The risk strati�cation was done based on tobacco use association with OPL, Age, biochemical markers level, 
and tobacco type. All types of tobacco correlated with increased risk of OPL in which smoking is common. The group of 
patients with old age TU association with OPL elevated level of biochemical markers was categorized as a higher risk group, 
whereas as CL group younger age than the older group and without association of tobacco with OPL and low level of 
biochemical markers was deemed low risk group [21, 22, 26, 27, 30-34] (Table 3: Supplementary information).

Table 2: Summary of Hematological Markers and their Outcomes in Risk Strati�cation and Early Detection of Premalignant Oral Lesions

S.No OPML Sample Outcomes Risk Strati�cation ReferenceStudyTobacco
User/PM

Hematological
Markers

Groups

PM

Subjects with OPL are
classi�ed as high-risk
group (HRG), and CL as

low-risk group (LRG

1

Increased CRP levels in OPL

compared to CL subjects Vankadara et al
(2018) [35]

ComparativeYes CRPBlood
OPML

Subjects (St): 30
CL St: 30 Potential marker

Increased  NLR/PLR/HB/ESR

levels in OSCC compared to

OPL and CLPM3 NR
NLR/PLR/

HB/ESR
Blood

POML St: 50
OSCC St: 50

CL St: 50

HRG: OPL and
OSCC subjects

LRG: CL  subjectsects
Comparative

Ram et al
(2023) [24]

Potential marker used to

gauge premalignant lesions

and malignant transformation
PM2 NR CRPBlood

OPL St:14
OML St: 39

HRG: OPL and
OML subjects

Comparative
Salema et al
(2024) [36]

Valuable markers for  OPL

OPL>CL Increased  NLR levels

in OPL compared to CL Valuable

diagnostic adjunct for OPML
PM4 Yes NLRBlood

OPL St: 50
CL St: 50

HRG: OPL subjects
LRG: CL  subjects

Prospective
case-control

Singh et al
[40]

5 PM NR
WBC/TLC
and DLC

Blood
OPML St: 30

CL St: 30

HRG: OPL  subjects
LRG: CL  subjects

Prospective Narang et al
[38]

OPL>CL Larger sample sizes

are required to determine the

signi�cance of these markers



Our systematic review based study indicated speci�c 
biochemical and haematological indicators that could 
serve as markers in risk strati�cation and early detection of 
OPL. The OPL group exhibited signi�cantly higher levels of 
biochemical markers IL-6, IL-8, TNF-α, HCC-1, PF-4, FRR, 
TP, MDA, MMP-12, and Ceruloplasmin and hematological 
markers NLR, PLR, CRP, ESR, WBC, and low Hb as 
c o m p a r e d  to  t h e  c o n t r o l  g r o u p .  Fo l l ow i n g  r i s k 
strati�cation, a group with older age, tobacco association 
with OPL, and elevated levels of markers were categorised 
as a higher-risk group. Similar to our study, to determine 
the potential of biochemical markers in the early detection 
of OPL, Dikova et al., undertook a 3-year study at the 
Oncology laboratory of the University General Hospital of 
Valencia (HGUV) Spain [21]. The study analyzed the panel of 
cytokines IL-1α, IL-6, IL-8, IP-10, MCP-1, TNF-α and HCC-1, 
and PF-4 among three groups of TU 33OSCC/33OPL/33CL. 
The �ndings suggest that the panel of �ve markers IL-6, IL-
8, TNF-α, HCC-1, and PF-4 discriminate between OSCC OLP 
and CL and serve a useful role in early disease detection. 
The results are similar to our study analysis and to a 2-year 
study carried out by Jureti et al., at the Department of Oral 
and Maxillofacial Surgery of the University of R�eka Croatia 
[ 3 0 ] .  T h e  s t u d y  i n c l u d e s  t h r e e  g r o u p s ' 
19OPML/19OSCC/19CL to determine the levels of 
proin�ammatory cytokines IL-6 and TNFα. Elevated levels 
of proin�ammatory cytokines were found in the OSCC and 
OPL group as compared to the CL group. To assess the 
potential of TNF-α, a 3-year experimental study was carried 
out by Krishnan et al., in dental clinics in Chennai [25]. The 
study involved 100 OPML and 100 OSCC who consumed 
tobacco and 100 CL and reported that the proin�ammatory 
cytokine TNF-α marker discriminated the premalignant 
lesions from malignant ones with higher speci�city and 
sensitivity. The results were similar to a 1-year comparative 
study by Ameena et al., at Azeezia Dental College of India 
[28]. TNF-α level was higher in LK and in OSCC who were TU 
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as compared to CL. A P value ≤ 0.01 was found in the TNF-α 
level between the different histopathological grades of 
OPL and OSCC. Another comparative study with promising 
results for LDA as a potential and promising marker for the 
detection of OPL was undertaken by Javaraiah et al., in the 
Department of Sagar College of Dental Sciences India to 
detect the potential of LDA as a biochemical marker in the 
early detection of OPL [23]. There was a signi�cantly 
elevated level of LDH in a group of TU with OPL (706.1 ± 1. 99 
U/L) as compared to TU without OPL (319 ± 80.53 U/L) and 
CL (267 ± 27.64 U/L). Our study found that it is necessary to 
investigate the potential biochemical markers capable of 
assessing the risk of malignant transformation in OPL. 
Similarly, López-Jornet et al., conducted a study to 
evaluate the potential of biochemical markers ADA, FRR 
and TP [26]. Among study groups, 9. 9% were active 
smoking TU in the OPL group, whereas 42% of the OPL 
group and 70% of participants in the CL group had never 
consumed tobacco. There was no signi�cant difference in 
ADA levels between the two groups. Though levels of 
Ferritin (FFR) which plays a key role in cancer progression, 
(12.66 ± 10.50) and TP (23.41 ± 17) were signi�cantly higher in 
the OPL group as compared to the CL; FRR (7.19 ± 4.44); TP 
(14.15 ± 15.19) with sensitivity and speci�city of 54.3, 
indicated FRR and TP as potential markers for OPL [42]. As 
Matrix Metalloproteinase (MMP) plays a role in the 
modi�cation of extracellular matrix, a study was 
c o n d u c te d  by  S a l e e m  e t  a l . ,  a m o n g  T U  g r o u p s 
30OSF/30OSCC/30CL to assess the potential of salivary 
biochemical MMP-12 marker in precancerous lesions [22]. 
Higher expression of MMP-12 was observed in oral 
submucous �brosis as compared to CL, indicating a 
noninvasive and early diagnostic marker of OSF. The study 
reported that MMP-12 expression was higher among a 
group of TU. To examine the potential of biochemical 
markers GSH, TP and Serum Albumin (SA) levels in SLT 
consumers with OPL and malignant lesions, a study was 
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C O N C L U S I O N S

The biochemical and hematological markers in Tobacco 

users are potential markers in the early detection of OPL 

from malignant lesions with diagnostic and prognostic 

signi�cance. The OPL group exhibited signi�cantly higher 

levels of biochemical markers IL-6, IL-8, TNF-α, HCC-1, PF-

4, FRR, TP, MDA, MMP-12 and ceruloplasmin and 

hematological markers NLR, PLR, CRP, ESR, WBC, and low 

Hb as compared to the control group. Following risk 

strati�cation, a group with older age, tobacco association 

with OPL, and elevated levels of markers were categorised 
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undertaken by Nimbal et al., at the Dental College of India. 
The �ndings suggest a higher level of GSH and SA in CL as 
compared to other groups and TP was found as a weak 
marker as no signi�cant difference was found between 
groups [33]. To assess the potential of Hematological 
markers in the early detection of OPL, a comparative study 
was executed by Vankadara et al., at Dental College and 
Hospital of India to detect CRP marker of in�ammation 
[35]. The CRP levels were higher in Group 1, ranging from 0. 
8 to 53. 9 mg/l with a mean SD of 5.59 ± 9. 86 mg/l compared 
to CL with CRP levels ranging from 0.1 to 18.3 mg/l with a 
mean SD of 3. 88 ± 4.50 mg/l considered CRP as a potential 
marker for assessment of severity of disease. The �ndings 
are similar to a study carried out by Salema et al., at Dental 
College and Hospital of India to assess the potential of CRP 
markers in the detection of OPL [36]. Another study was 
carried out by Ram et al., to examine the potential of 
hematological markers NLR, PLR, HB, and ESR in early 
detection of precancerous and cancerous oral lesions [24]. 
The mean NLR was higher in OPL (3.12) and OSCC groups 
(3.67) as compared to CL (2.16). The mean Hb content was 
decreased in the OPL (13.77) and OSCC (12.76) group than CL 
(14. 8). Whereas the ESR was lower in CL (9.65) as compared 
to OPL (17.2) and OSCC (27.4). These markers can be used 
for the early detection of OPL and OSCC. A study was 
undertaken by Nimbal et al., at the Dental College of India to 
evaluate the potential of hematological markers WBC, PLC, 
HB, CRP and ESR in TU with premalignant and malignant 
lesions [33]. According to the �ndings, CRP, total Red 
Blood Cell counts (RBC) and ESR levels were signi�cantly 
higher in TU and OPL groups than in CL group. Whereas the 
Hb levels, total platelet and leukocyte count, were 
decreased more in TU and OPL exposed subjects than CL 
group indicating chronic in�ammation and impaired 
pulmonary function due to TU. The limitations of the 
systematic review include variations in study designs, risk 
factors such as tobacco exposure and patient population, 
and small sample sizes, across studies included. Future 
research should focus on longitudinal studies with large 
sample sizes to validate the reliability and e�cacy of these 
markers in risk strati�cation and early detection of OPL.

as a higher-risk group. Integrating these �ndings into 

clinical protocols leads to robust assessing methods, 

ultimately improving patient outcomes.



oral potentially malignant disorders. Oncology 
Reviews. 2019 Jul; 13(2): 424. doi: 10.4081/oncol.2019. 
424.
Mishra R. Biomarkers of oral premalignant epithelial 
lesions for clinical application. Oral Oncology. 2012 
Jul; 48(7): 578-84. doi: 10.1016/j.oraloncology.2012.01. 
017.
Dikova V, Jantus-Lewintre E, Bagan J. Potential non-
invasive biomarkers for early diagnosis of oral 
squamous cell carcinoma. Journal of Clinical 
Medicine. 2021 Apr; 10(8): 1658. doi: 10.3390/jcm10 
081658.
Saleem Z, Shaikh AH, Zaman U, Ahmed S, Majeed MM, 
Kazmi A et al.  Estimation of salivar y matrix 
metalloproteinases-12 (MMP-12) levels among 
patients presenting with oral submucous �brosis and 
oral squamous cell carcinoma. BioMed Central Oral 
Health. 2021 Apr; 21(1): 205. doi: 10.1186/s12903-021-
01571-7.
Javaraiah RK, David CM, Namitha J, Tiwari R, 
Benakanal  P.  Evaluation of salivar y lactate 
dehydrogenase as a prognostic biomarker in tobacco 
users with and without potentially malignant 
disorders of the oral cavity. South Asian Journal of 
Cancer. 2020 Jun; 9(02): 093-8. doi: 10.1055/s-0040-
1721174.
Ram B, Chalathadka M, Dengody PK, Madala G, Madala 
B, Adagouda JP. Role of Hematological Markers in 
Oral Potentially Malignant Disorders and Oral 
Squamous Cell Carcinoma. Indian Journal of 
Otolaryngology and Head & Neck Surgery. 2023 Sep; 
75(3): 2054-62. doi: 10.1007/s12070-023-03803-4.
Krishnan R, Thayalan DK, Padmanaban R, Ramadas R, 
Annasamy RK, Anandan N. Association of serum and 
salivary tumor necrosis factor-α with histological 
grading in oral cancer and its role in differentiating 
premalignant and malignant oral disease. Asian 
Paci�c Journal of Cancer Prevention. 2014; 15(17): 
7141-8. doi: 10.7314/APJCP.2014.15.17.7141.
López-Jornet P, Olmo-Monedero A, Peres-Rubio C, 
Pons-Fuster E, Tvar�onaviciute A. Preliminary 
Evaluation Salivary Biomarkers in Patients with Oral 
Potentially Malignant Disorders: A Case-Control 
Study. Cancers. 2023 Nov; 15(21): 5256. doi: 10.3390/ 
cancers15215256.
Gleber-Netto FO, Yakob M, Li F, Feng Z, Dai J, Kao HK 
et al. Salivary biomarkers for detection of oral 
squamous cell carcinoma in a Taiwanese population. 
Clinical Cancer Research. 2016 Jul; 22(13): 3340-7. 
doi: 10.1158/1078-0432.CCR-15-1761.
Ameena M and Rathy R. Evaluation of tumor necrosis 
factor: Alpha in the saliva of oral cancer, leukoplakia, 
and healthy controls-A comparative study. Journal of 

Kusiak A, Maj A, Cichońska D, Kochańska B, Cydejko A, 
Świetlik D. The analysis of the frequency of 
leukoplakia in reference of tobacco smoking among 
northern polish population. International Journal of 
Environmental Research and Public Health. 2020 
Sep; 17(18): 6919. doi: 10.3390/�erph17186919.
Goyal D, Goyal P, Sing HP, Verma C. Precancerous 
lesions of oral cavity. Oral Surg Oral Med Oral Pathol 
International Journal of Medical and Dental Sciences. 
2012; 2: 70-1. doi: 10.18311/�mds/2013/19825.
Choudhary A, Kesarwani P, Chakrabarty S, Yadav VK, 
Srivastava P. Prevalence of tobacco-associated oral 
mucosal lesion in Hazaribagh population: a cross-
sectional study. Journal of Family Medicine and 
Primary Care. 2022 Aug; 11(8): 4705-10. doi: 10.4103/ 
jfmpc.jfmpc_1990_21.
Gupta B, Gupta A, Singh N, Singh RB, Gupta V. 
Occurrence of Oral Premalignant Lesions Among 
Tobacco Users in a Tribal Population: A Systematic 
Review and Meta-Analysis. Cureus. 2023 Oct; 15(10): 
e47162. doi: 10.7759/cureus.47162.
Khan S, Sinha A, Kumar S, Iqbal H. Oral submucous 
�brosis: Current concepts on aetiology and 
management-A review. Journal of Indian Academy of 
Oral Medicine and Radiology. 2018 Oct; 30(4): 407-11. 
doi: 10.4103/jiaomr.jiaomr_89_18.
P i t i y a g e  G ,  T i l a k a r a t n e  W M ,  T a v a s s o l i  M , 
Warnakulasuriya S. Molecular markers in oral 
epithelial dysplasia. Journal of Oral Pathology & 
Medicine. 2009 Nov; 38(10): 737-52. doi: 10.1111/j.160 
0-0 714.2009.00804.x.
Sarode SC, Sarode GS, Tupkari JV. Oral potentially 
malignant disorders: A proposal for terminology and 
de�nition with review of literature. Journal of Oral 
and Maxillofacial Pathology. 2014 Sep; 18(1): S77-80. 
doi: 10.4103/0973-029X.141322.
Ganly I, Patel S, Shah J. Early stage squamous cell 
cancer of the oral tongue-clinicopathologic features 
affecting outcome. Cancer. 2012 Jan; 118(1): 101-11. 
doi: 10.1002/cncr.26229.
Tilakaratne WM, Sherriff M, Morgan PR, Odell EW. 
Grading oral epithelial dysplasia: analysis of 
individual features. Journal of Oral Pathology & 
Medicine. 2011 Aug; 40(7): 533-40. doi: 10.1111/j.1600-
0714.2011.01033.x.
Tatehara S and Satomura K. Non-invasive diagnostic 
system based on light for detecting early-stage oral 
cancer and high-risk precancerous lesions-potential 
for dentistry. Cancers. 2020 Oct; 12(11): 3185. doi: 
10.3390/cancers12113185.
Sarode GS, Sarode SC, Maniyar N, Sharma N, 
Yerwadekar S, Patil S. Recent trends in predictive 
biomarkers for determining malignant potential of 

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

PJHS VOL. 5 Issue. 6 June 2024 Copyright © 2024. PJHS, Published by Crosslinks International Publishers

Tagar MR et al.,
DOI: https://doi.org/10.54393/pjhs.v5i06.1708

Markers in Tobacco Users with Oral Pre-Cancer

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]



International Oral Health. 2019 Mar; 11(2): 92-9. doi: 
10.4103/jioh.jioh_202_18.
Punyani SR and Sathawane RS. Salivary level of 
interleukin-8 in oral precancer and oral squamous 
cell carcinoma. Clinical Oral Investigations. 2013 Mar; 
17: 517-24. doi: 10.1007/s00784-012-0723-3.
Jureti M, Cerovi R, Belušić-Gobi M, Pršo IB, Kqiku L, 
Špalj S et al. Short Communication Salivary Levels of 
TNF-α and IL-6 in Patients with Oral Premalignant and 
Malignant Lesions. Folia Biologica (Praha). 2013; 
59(2): 99-102.
Mohideen K, Sudhakar U, Balakrishnan T, Almasri MA, 
Al-Ahmari MM, Al Dira HS et al. Malondialdehyde, an 
oxidative stress marker in oral squamous cell 
carcinoma-A systematic review and meta-analysis. 
Current Issues in Molecular Biology. 2021 Aug; 43(2): 
1019-35. doi: 10.3390/cimb43020072.
Dineshkumar T, Ashwini BK, Rameshkumar A, 
Rajashree P, Ramya R, Rajkumar K. Salivary and 
serum interleukin-6 levels in oral premalignant 
disorders and squamous cell carcinoma: diagnostic 
value and clinicopathologic correlations. Asian 
Paci�c Journal of Cancer Prevention. 2016; 17(11): 
4899-4906. doi: 10.22034/APJCP.2016.17.11.4899.
Nimbal A, Ahirrao B, Vishwakarma A, Vishwakarma P, 
Wani AB, Patil AA. Comparative evaluation of GSH, 
total protein and albumin levels in patients using 
smokeless tobacco with oral precancerous and 
cancerous lesions. Medicine International. 2024 Mar; 
4(2): 1-0. doi: 10.3892/mi.2024.139.
Patil MB, Lavanya T, Kumari CM, Shetty SR, Gufran K, 
Viswanath V et al. Serum ceruloplasmin as cancer 
marker in oral pre-cancers and cancers. Journal of 
Carcinogenesis. 2021 Sep; 20: 15. doi: 10.4103/jcar.j 
car_10_21.
Vankadara S, Padmaja K, Balmuri PK, Naresh G, Reddy 
V. Evaluation of serum C-reactive protein levels in 
o r a l  p re m a l i g n a n c i e s  a n d  m a l i g n a n c i e s :  A 
comparative study. Journal of Dentistry (Tehran, 
Iran). 2018 Nov; 15(6): 358. doi: 10.18502/jdt.v15i6.329.
Salema H, Joshi S, Pawar S, Nair VS, Deo VV, Sanghai 
MM. Evaluation of the Role of C-reactive Protein as a 
Prognostic Indicator in Oral Pre-malignant and 
Malignant Lesions. Cureus. 2024 May; 16(5): e60812. 
doi: 10.7759/cureus.60812.
Phulari RG, Rathore RS, Shah AK, Agnani SS. 
Neutrophil: Lymphocyte ratio and oral squamous cell 
carcinoma: A preliminary study. Journal of Oral and 
Maxillofacial Pathology. 2019 Jan; 23(1): 78-81. doi: 
10.4103/jomfp.JOMFP_160_17.
Narang D, Mohan V, Singh P, Sur J, Khan F, Shishodiya 
S. White blood cells count as a pathological 
diagnostic marker for Oral pre-cancerous lesions and 

PJHS VOL. 5 Issue. 6 June 2024 Copyright © 2024. PJHS, Published by Crosslinks International Publishers

Tagar MR et al.,
DOI: https://doi.org/10.54393/pjhs.v5i06.1708

Markers in Tobacco Users with Oral Pre-Cancer

conditions: A Randomized Blind trial. European 
Journal of Biotechnology and Bioscience. 2014; 2(3): 
27-9.

Shanthi M and Ganesh R. Complete blood count as a 

diagnostic marker in oral lesions. 2022 Aug.

Singh S, Singh J, Samadi FM, Chandra S, Ganguly R, 

Suhail S. Evaluation of hematological parameters in 

oral cancer and oral pre-cancer. International 

Journal of Basic & Clinical Pharmacology. 2020 Jul; 

9(7): 1090. doi: 10.18203/2319-2003.�bcp20202947.

Magdum DB, Kulkarni NA, Kavle PG, Paraye S, 

Pohankar PS, Giram AV. Salivary Neutrophil-to-

Lymphocyte Ratio as a Prognostic Predictor of Oral 

P r e m a l i g n a n t  a n d  M a l i g n a n t  D i s o r d e r s :  A 

Prospective Study. Cureus. 2024 Mar; 16(3): e56273. 

doi: 10.7759/cureus.56273.

Khanna V, Karjodkar F, Robbins S, Behl M, Arya S, 

Tripathi A. Estimation of serum ferritin level in 

potentially malignant disorders, oral squamous cell 

carcinoma, and treated cases of oral squamous cell 

carcinoma. Journal of Cancer Research and 

Therapeutics. 2017 Jul; 13(3): 550-5. doi: 10.4103/097 

3-1482.181182.

[39]

[40]

[41]

[42]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9

