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Systematic Review and Meta Analysis

Introduction

India contributes to one‑third of the total oral cancer burden 
and holds the second‑highest position globally[1] The 5 years 
survival rate for oral squamous cell carcinoma  (OSCC) 
is quite low, averaging at 50%–60%, with an 80% range 
for stage I tumors to about 40% for advanced stage IV 
malignancies, regardless of diagnostic and technological 
developments. Diagnostic delay and comparatively high 
rates of tumor recurrence observed in these patients can help 
explain this discrepancy. Approximately only 33% of patients 
are diagnosed at an early stage.[2,3] Traditional treatment 
options such as surgery, chemotherapy, and radiotherapy 
not only entail adverse effects but also have poor prognostic 
value. Immunotherapy has paved way for a personalized 
precision medicine  (PPM) treatment model, which curates 

individualized treatment plans for patients. This overcomes 
barriers of traditional therapies, such as vast variations in 
treatment response and the harmful impact on non‑cancerous 
tissues and organs. Customized therapeutic plans exclusive 
to particular tissues, genetic mutations, and personal patient 
features corresponding to a specific case describe the PPM 
strategy.[4]
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Aim

The purpose of this study was to conduct a systematic review 
focused on the evaluation of the “Effectiveness of Personalized 
Precision Medicine in the betterment of prognosis in the treatment 
of oral cancer in comparison with traditional treatment techniques”.

Methodology

Registration and research protocol
The PROSPERO database has this systematic review registered 
under the ID: CRD42023451289, following the  (PRISMA) 
Preferred Reporting Items for Systematic Reviews and 
Meta‑Analysis principles.

Information sources
Pubmed, Cochrane library, Web of Science, Embase, and 
EBSCO health. ProQuest and Google scholar was looked up 
to find any further gray literature that might have been skipped. 
Time frame: January 2013 to March 2023.

Systematic search strategy (PICOS STARTEGY)
To integrate pertinent keywords and (MeSH) Medical Subject 
Heading Terms, Boolean operators (AND, OR) were utilized. 
The above‑mentioned databases were searched using a strategy 
adopted by combining keywords and the PICOS selection 
criteria for qualitative synthesis.

Focused research question
How effective can the technique of personalized 
precision medicine be in improving the prognosis of oral 
carcinoma patients as compared to traditional treatment 
techniques?

PICOS selection criteria
Inclusion criteria
•	 Population: Only Oral (SCC) squamous cell carcinoma 

patients above 18 years.
•	 Intervention: Precision medicine and its prognostic 

implications in OSCC.
•	 Comparison: Patients may or may not be undergoing 

standard treatment regimens.
•	 Outcome: Impact of PPM on the prognosis in OSCC.
•	 Study Design: Randomized Controlled trials and 

CLINICAL trials,

Only Free full‑text, open‑access articles in English from 2013 
to 2023.

Exclusion criteria
•	 In Vitro Studies (Animal studies)
•	 Case series/reports, Off‑topic and review articles, 

Comments and Letters
•	 Paid, non‑English articles beyond publication year 2013 

and 2023
•	 Articles relating to the role of precision medicine in other 

head and neck disorders apart from OSCC.

Study selection
There were two phases to the article selection process. In the 
first review phase, two authors  (AC and SP) independently 
assessed the references’ titles and abstracts. Articles that didn’t 
seem to fit the requirements for inclusion were disqualified. 
Complete chosen articles were then independently assessed 
by the same authors in phase 2. Discussions were used to 
settle any disputes. A third author was brought in to reach a 
verdict when two reviewers could not agree on anything. The 
complete content of the publication served as the foundation 
for every decision.

Assessment of risk of bias (ROB)
Cochrane Collaboration Tool 16 assessed the risk of bias 
for the chosen randomized controlled trials  (RCTs), which 
covers allocation concealment, random sequence generation, 
participant blinding, etc., Using Minors’ checklist, quality 
evaluation of non‑randomized studies was conducted, and a 
minimum of 1 week of follow‑up was deemed adequate for 
the included articles [Tables 1 and 2].

The respective graphs for the assessment of risk 
of bias were generated using Review Manager 5.4 
[Figures 1 and 2]. (attached separately)

Study selection
An outline of information flow through various review process 
steps is depicted in the Literature Search Preferred Reporting 
Items for Systematic Reviews and Meta‑Analyses (PRISMA) 
flow diagram.

Study Characteristics
An overview of the detailed Data Extraction Sheet comprising 
traits of the featured articles is given in Flowchart 1.

Table 1: Risk of bias assessment for randomized controlled trial performed by Cochrane ROB tool

Cochrane risk‑of‑bias tool for randomized trials

Random 
sequence 
generation

Allocation 
concealment

Blinding of 
participants 
and personnel

Blinding of 
outcome 
assessment

Incomplete 
outcome 
data

Selective 
Reporting

Others Overall 
risk of 
bias

Dong Wang Zhu et al. 2013 Low Low Unclear Low Low Low Low Low risk
C.Z.Yang et al. 2014 et al. Low Low Low Unclear Low Low Low Low risk
D.Zhu et al. 2014 Low Low Unclear Low Low Low Low Low risk
Pierre Saintgny et al. 2017 Low Low Low Unclear Low Low Low Low risk
Xianjun Shen et al. 2018 Unclear Unclear Low Unclear Low Low Low High risk
Wu tong Ju et al. 2020 Low Low Low Low Low Low Low Low risk
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Results

Study characteristics
Nine studies were included in this systematic review, comprising 
six RCTs and three clinical or experimental studies. Geographically, 
most of the studies were conducted in China  (five studies), 
with others from Malaysia, Taiwan, the United States, and the 
United Kingdom. The studies focused on the evaluation of various 
biomarkers (Annexin A1, GDF‑15, PLCG1, PD‑L1, MET, HLA‑G, 
and Stathmin) and prognostic outcomes in OSCC [Table 3a].

The included participants were primarily adults aged 
over  18  years. Gender distribution was not consistently 
reported across all studies, but in studies that did mention it, 
males generally comprised a higher proportion.

Objectives
The overarching objective across the studies was to assess the 
prognostic value of specific biomarkers and tumor‑associated 
proteins in OSCC. Some studies additionally examined the 
role of combined clinicopathological and genomic variables 
in improve survival predictions and treatment outcomes.

Methods used
The studies employed diverse methodologies to evaluate the 
biomarkers and survival outcomes. Immunohistochemistry (IHC) 
analysis was the predominant method for assessing biomarker 
expression. Other methods included machine learning 
algorithms (Siow‑Wee‑Chang et al.), real‑time PCR (Xianjun 
Shen et  al.), and genome‑wide expression profiling  (Pierre 
Saintigny et  al.). Survival outcomes were analyzed using 
statistical tools such as Kaplan‑Meier analysis, Cox proportional 
hazards model, Chi‑square tests, and Student’s t‑tests, with 
P values reported to indicate statistical significance.

Outcomes
Key biomarkers analyzed across the studies demonstrated 
significant correlations with survival parameters, including 
overall survival  (OS), disease‑free survival  (DFS), distant 
metastasis‑free survival  (DMFS), and recurrence‑free 
survival (LRFS). For example [Table 3b]:

Figure 1: Risk of bias graph

Flowchart 1: (PRISMA) Preferred Reporting Items for Systematic Reviews and Meta‑Analyses 2020 Flowchart for screening and selection criteria

Identification of studies via databases and registers

Records identified from PUBMED (n = 1136)
Cochrane library (n = 679) & Ebsco

Healthsource (n = 19) Proquest, Google
Scholar & other open access sources (n = 4)

Total (n = 1838)

Total = 1834

RECORDS REMOVED
BEFORE SCREENING

Duplicates excluded : 684

Records screened
(n = 1154)

Full text articles sought for
retrieval (n = 167)

Records assessed for eligibiity
(n = 163)

Full text articles unable to
retrieve: 4

RECORDS EXCLUDED: 987

FULL TEXT ARTICLES
EXCLUDED
Review articles : 76
Exceeding  timespan : 67
Paid articles : 3
Animal studies : 2
Non-English  articles : 6
Total: 154

Studies included in the systematic review
(n = 9)
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•	 Annexin A1: Low expression was associated with 
improved DFS (P = 0.036) and LRFS (P = 0.031).

•	 GDF‑15: Low expression predicted better OS (P = 0.049) 
and DMFS (P = 0.031).

•	 PLCG1: Low expression correlated with better 
OS (P = 0.035), DFS, LRFS, and DMFS.

•	 PD‑L1: High expression was significantly associated with 
distant metastasis (P = 0.0103) and poorer prognosis in 
males (P = 0.0077) and smokers (P = 0.0004).

•	 MET: High expression led to decreased oral cancer‑free 
survival (P < 0.001).

•	 MCM7: Significantly impacted 5‑year OS (P = 0.041).
•	 HLA‑G: Higher expression was linked to advanced TNM 

stages and lymph node metastasis (P < 0.05).
•	 Stathmin: Low expression predicted improved survival 

following TPF chemotherapy (P = 0.028).

Siow‑Wee‑Chang et  al. uniquely applied machine learning 
methods to combine genomic and clinicopathologic markers, 
achieving a predictive accuracy of 93.81%, which highlights 
the potential of hybrid analytical techniques.

Bias and quality assessment
The quality of studies was assessed using the Cochrane 
Risk of Bias‑2 tool for RCTs and the MINORS checklist for Ta
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Figure 2: Risk of bias summary
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non‑randomized studies. Among the RCTs, five were rated as 
low risk of bias, while one study (Shen et al., 2018) was deemed 
high risk due to unclear blinding and allocation processes. For 
non‑randomized studies, the MINORS scores ranged between 
14 and 15, indicating moderate to high quality.

Heterogeneity
The included studies demonstrated heterogeneity in terms of 
study design, biomarkers evaluated, methods of assessment, 
and survival parameters analyzed. While no formal statistical 
assessment of heterogeneity (e.g. Chi‑square test) was conducted 
due to the nature of the review, variability in sample size and 
biomarker endpoints contributed to observational heterogeneity.

Meta‑analysis
A meta‑analysis was not performed in any of the included 
studies due to differences in biomarkers, study endpoints, and 
methodological approaches.

Discussion

All the studies in the review corroborated with the fact that 
incorporating genomic variables in the treatment of oral 
cancer can significantly improve prognosis in OSCC patients. 
More tests and experiments need to be performed to further 

verify the results obtained from the studies included in this 
systematic review.

Incorporating precision medicine into dental practice represents a 
significant advancement for patients with oral cancer, steering the 
field toward a more targeted and less invasive approach. This shift 
emphasizes personalized treatment strategies that are tailored to 
the individual characteristics of each patient’s condition, leading 
to more effective and less intrusive interventions.[14]

Every practitioner should guide their patients with suspected 
malignant/premalignant lesions to several advanced medical 
centers and laboratories that specialize in precision medicine 
and oncology. Utilization of genomic profiling to identify 
mutations or genetic predispositions linked to oral cancer 
should be done. This can guide treatment decisions, such as 
choosing specific therapies that target molecular pathways 
associated with the patient’s cancer type.

Risk Stratification Using genetic information, along with 
environmental and lifestyle factors  (like tobacco use, alcohol 
consumption, HPV status), to assess the patient’s risk and develop 
personalized prevention strategies should be incorporated. If 
the patient’s cancer exhibits specific genetic mutations, you can 
collaborate with oncologists to recommend targeted therapies, such 

Table 3a: Data extraction sheet of recorded studies.[5‑13]

General characteristics of the included studies

Author

Year

Country Study 
design

Parameter of 
precision medicine 
assessed

Total no. 
Of oscc 
patients

Age of patients Gender of 
patients

Loss to follow up 
or dropouts

Dong Wang Zhu 
2013

China RCT Annexin A1 256 NR NR 24(patients lost due 
to unsatisfactory 
specimen)

Siow‑Wee‑Chang 
2013

Kuala‑ Lumpur,
Malaysia

Experimental 
study

Feature selection & 
Machine learning 
methods for 
clinicopathologic 
markers

31 NR NR 3 were lost to 
follow up at the 
end of 3 years

C.Z.Yang 2014 China RCT GDF‑15 256 NR NR 26 patients lost 
to follow up 
over 3 years.

D.Zhu 2014 China RCT PLCG‑1 256 .NR NR Three patients were 
lost to follow‑up 
over 5 years

Yueh‑Min‑Lin 
2015

Taiwan CT PDL‑1 305 Age group <56: 
162 patients

Age group: > or=56: 
143 patients

Female 
patients:

Male 
patients: 236

NR

D.M. 
Zielecka‑Debska 
2017

London,
UK

CT MCM‑7 129 NR NR NR

Pierre Saintgny 
2017

Chicago
, USA

RCT MET 86 NR NR NR

Xianjun Shen 
2018

China RCT HLA‑G 52 NR 28 males and 
24 females

NR

Wu tong Ju 2020 China RCT Stathmin 256 Age: 26‑75 years; 
mean age: 
55.4 years

NR 86 samples were 
excluded because 
of low quality or 
quantity of tissues.



Pagare, et al.: Personalised precision medicine in the betterment of prognosis in oral cancer

Journal of Indian Academy of Oral Medicine & Radiology  ¦  Volume 37  ¦  Issue 1  ¦  January-March 202510

Ta
bl

e 
3b

: 
Da

ta
 e

xt
ra

ct
io

n 
sh

ee
t 

of
 r

ec
or

de
d 

st
ud

ie
s.

[5
‑1

3]

Ou
tc

om
e 

of
 th

e 
in

cl
ud

ed
 s

tu
di

es

Au
th

or
 Y

ea
r

Ex
pe

rim
en

ta
l 

gr
ou

p
Co

nt
ro

l 
gr

ou
p

Ou
tc

om
e 

va
ria

bl
es

M
et

ho
d 

of
 

As
se

ss
m

en
t

As
se

ss
m

en
t 

se
ss

io
ns

St
at

is
tic

al
 a

na
ly

si
s:

P
Re

su
lts

Co
nc

lu
si

on

D
on

g 
W

an
g 

Zh
u 

20
13

10
5

12
7

O
S

‑ D
FS

/L
R

FS
/D

M
FS

IH
C

 a
na

ly
si

s
.

3
‑ C

hi
‑s

qu
ar

e 
te

st
‑ K

ap
la

n‑
M

ei
er

 m
et

ho
d

‑ L
og

‑r
an

k 
te

st
‑H

R
 fr

om
 C

ox
 

pr
op

or
tio

na
l h

az
ar

ds
 

m
od

el

Su
rv

iv
al

 
an

al
ys

is
: B

et
te

r 
D

FS
 (P

=0
.0

36
, 

H
R

=0
.6

20
) f

or
 

lo
w

 A
nn

ex
in

 A
1 

ex
pr

es
si

on
.

‑ L
ow

 A
nn

ex
in

 A
1 

ex
pr

es
si

on
: L

ow
er

 lo
ca

l 
re

cu
rr

en
ce

 ra
te

.
‑

A
nn

ex
in

 A
1 

m
ay

 
be

 a
 p

ro
gn

os
tic

 
bi

om
ar

ke
r f

or
 

O
SC

C
.

Si
ow

‑W
ee

‑ 
C

ha
ng

 2
01

3
31

10
‑ G

ro
up

 1
: 

C
lin

ic
op

at
ho

lo
gi

c 
va

ria
bl

es
*‑

 G
ro

up
 2

: 
C

lin
ic

op
at

ho
lo

gi
c 

an
d 

ge
no

m
ic

 
va

ria
bl

es
 *

*

‑ F
iv

e 
fe

at
ur

e 
se

le
ct

io
n 

m
et

ho
ds

1(
up

to
 3

 
ye

ar
s)

N
A

N
A

Th
e 

m
od

el
 w

ith
 th

e 
be

st
 

ac
cu

ra
cy

 (9
3.

81
%

) i
s t

he
 

R
el

ie
f‑

G
A

 3
‑in

pu
t m

od
el

 
fr

om
 G

ro
up

 2
.

Pr
og

no
st

ic
 re

su
lts

 
ar

e 
m

or
e 

ac
cu

ra
te

 
w

he
n 

co
m

bi
ni

ng
 

cl
in

ic
op

at
ho

lo
gi

c 
an

d 
ge

no
m

ic
 

m
ar

ke
rs

.

C
.Z

.Y
an

g 
20

14
10

4
12

6
O

S
D

FS
/L

R
FS

/D
M

FS
IH

C
 a

na
ly

si
s

.
3

‑C
hi

‑s
qu

ar
e 

te
st

‑ K
ap

la
n‑

M
ei

er
 m

et
ho

d
‑ L

og
‑r

an
k 

te
st

‑ H
R

 fr
om

 C
ox

 
pr

op
or

tio
na

l h
az

ar
ds

 
m

od
el

B
et

te
r O

S 
(P

=0
.0

49
, 

H
R

=0
.5

97
) a

nd
 

D
M

FS
 (P

=0
.0

31
, 

H
R

=0
.5

62
)

‑ L
ow

 G
D

F1
5 

ex
pr

es
si

on
: B

et
te

r O
S 

&
D

M
FS

G
D

F1
5 

ex
pr

es
si

on
 

co
ul

d 
se

rv
e 

as
 

a 
pr

ed
ic

tiv
e 

bi
om

ar
ke

r f
or

 
O

SC
C

.

D
.Z

hu
 2

01
4

12
8

12
5

O
S

‑ D
FS

/L
R

FS
/D

M
FS

IH
C

 a
na

ly
si

s
3

‑C
hi

‑s
qu

ar
e 

te
st

‑ K
ap

la
n‑

M
ei

er
 m

et
ho

d
‑ L

og
‑r

an
k 

te
st

‑ (
H

R
) f

ro
m

 C
ox

 
pr

op
or

tio
na

l h
az

ar
ds

 
m

od
el

.

B
et

te
r O

S 
(P

=0
.0

35
) a

nd
 

be
tte

r D
FS

 
(P

=0
.1

55
), 

LR
FS

 
(P

=0
.0

86
), 

an
d 

D
M

FS
 (P

=0
.0

95
)

Lo
w

 P
LC

G
1 

ex
pr

es
si

on
 

:.B
et

te
r D

FS
, L

R
FS

, a
nd

 
D

M
FS

.

PL
C

G
1 

co
ul

d 
be

 p
ro

gn
os

tic
 

bi
om

ar
ke

r i
n 

lo
ca

lly
 

ad
va

nc
ed

 O
SC

C
.

Yu
eh

‑ M
in

‑L
in

 
20

15
30

5
N

A
C

lin
ic

op
at

ho
lo

gi
ca

l 
pa

ra
m

et
er

s*
IH

C
A

na
ly

si
s

N
R

‑ C
hi

‑s
qu

ar
e 

te
st

‑ K
ap

la
n‑

M
ei

er
 m

et
ho

d
‑ L

og
‑r

an
k 

te
st

‑ H
R

 fr
om

 C
ox

 
pr

op
or

tio
na

l h
az

ar
ds

 
m

od
el

.

D
is

ta
nt

 m
et

as
ta

si
s 

(P
=0

.0
10

3)
 In

 
m

al
e:

 P
=0

.0
07

7;
 in

 
sm

ok
er

: P
=0

.0
00

4)

H
ig

h 
PD

‑L
1‑

ex
pr

es
si

on
 

w
as

 si
gn

ifi
ca

nt
ly

 
as

so
ci

at
ed

 w
ith

 d
is

ta
nt

 
m

et
as

ta
si

s.

PD
‑L

1 
w

as
 fo

un
d 

to
 

be
 a

n 
in

de
pe

nd
en

t 
pr

og
no

st
ic

 m
ar

ke
r 

in
 m

al
e 

pa
tie

nt
s 

an
d 

sm
ok

er
s, 

w
hi

ch
 

w
as

 c
on

fir
m

ed
 

by
 m

ul
tiv

ar
ia

te
 

an
al

ys
is

.
D

.M
. 

Zi
el

ec
ka

‑D
eb

sk
a

12
9

N
A

LR
FS

, D
FS

, D
SS

 
&

 O
S

IR
S,

 th
e 

pe
rc

en
ta

ge
 o

f 
st

ai
ne

d 
ce

lls
 

(M
C

M
7%

) a
nd

 
th

e 
IN

T.

N
R

‑ C
hi

‑s
qu

ar
e 

te
st

5 
ye

ar
‑O

S
P=

0.
04

1
M

C
M

7‑
 IN

T 
ha

d 
a 

st
at

is
tic

al
ly

 si
gn

ifI
ca

nt
 

im
pa

ct
 o

n 
5 

ye
ar

‑O
S

M
C

M
7 

IN
T 

an
d 

M
C

M
7 

IR
S 

ca
n 

be
 

a 
go

od
 p

ro
gn

os
tic

 
bi

om
ar

ke
r i

n 
O

SC
C

.
Pi

er
re

 S
ai

nt
gn

y 
20

17
35

51
O

C
FS

Im
m

un
os

ta
in

in
g 

&
 G

en
om

e‑
W

id
e 

Ex
pr

es
si

on

1
St

ud
en

t’s
t t

es
t.

Th
e 

K
ru

sk
al

‑W
al

lis

O
C

FS
 (P

<0
.0

01
)

O
C

FS
 w

as
 si

gn
ifi

ca
nt

ly
 

de
cr

ea
se

d 
in

pa
tie

nt
s w

ith
 h

ig
h 

M
ET

M
ET

 e
xp

re
ss

io
n

by
 IH

C
 m

ay
 

re
pr

es
en

t n
ew

 ta
rg

et

Co
nt

d..
.



Pagare, et al.: Personalised precision medicine in the betterment of prognosis in oral cancer

Journal of Indian Academy of Oral Medicine & Radiology  ¦  Volume 37  ¦  Issue 1  ¦  January-March 2025 11

Ta
bl

e 
3b

: 
Co

nt
d.

..

Ou
tc

om
e 

of
 th

e 
in

cl
ud

ed
 s

tu
di

es

Au
th

or
 Y

ea
r

Ex
pe

rim
en

ta
l 

gr
ou

p
Co

nt
ro

l 
gr

ou
p

Ou
tc

om
e 

va
ria

bl
es

M
et

ho
d 

of
 

As
se

ss
m

en
t

As
se

ss
m

en
t 

se
ss

io
ns

St
at

is
tic

al
 a

na
ly

si
s:

P
Re

su
lts

Co
nc

lu
si

on

Pr
ofi

le
s o

f O
ra

l 
Le

uk
op

la
ki

as
co

lle
ct

ed
 

pr
os

pe
ct

iv
el

y.

te
st

ex
pr

es
si

on
 le

ve
ls

fo
r 

ch
em

op
re

ve
nt

io
n.

X
ia

nj
un

 S
he

n 
20

18
52

20
C

lin
ic

op
at

h‑
ol

og
ic

al
 

pa
ra

m
et

er
s*

IH
C

 a
na

ly
si

s, 
RT

PC
R

N
ot

 sp
ec

ifi
ed

Pe
ar

so
n 

C
hi

‑s
qu

ar
e 

te
st

H
ig

he
r H

LA
‑G

 
ex

pr
es

si
on

 o
bs

er
ve

d 
in

 a
dv

an
ce

d 
TN

M
 

st
ag

es
 (P

<0
.0

5)
.

H
LA

‑G
 e

xp
re

ss
io

n 
w

as
 

po
si

tiv
el

y 
as

so
ci

at
ed

 
w

ith
 T

N
M

 st
ag

e 
an

d 
ly

m
ph

 n
od

e 
m

et
as

ta
si

s

H
LA

‑G
 e

xp
re

ss
io

n 
co

ul
d 

be
 a

 p
ot

en
tia

l 
bi

om
ar

ke
r f

or
 

O
SC

C
W

u 
to

ng
 Ju

 
20

20
92

78
C

lin
ic

op
at

ho
lo

gi
ca

l 
va

ria
bl

es
 *

IH
C

A
na

ly
si

s
1

St
ud

en
t t

 te
st

s. 
on

e‑
w

ay
 a

na
ly

si
s o

f 
va

ria
nc

e

St
at

hm
in

 e
xp

re
ss

io
n 

(P
=0

.0
04

). 
O

S 
fr

om
 T

PF
 in

du
ct

io
n 

ch
em

ot
he

ra
py

 
(P

=0
.0

28
)

TN
M

 S
ta

ge
IV

a:
hi

gh
 st

at
hm

in
 e

xp
re

si
on

,
Lo

w
 st

at
hm

in
 e

xp
re

ss
io

n:
 

im
pr

ov
ed

 O
S 

fr
om

 T
PF

 
ch

em
ot

he
ra

py

St
at

hm
in

 e
xp

re
ss

io
n 

co
ul

d 
be

 a
 p

ot
en

tia
l 

as
 a

 b
io

m
ar

ke
r 

fo
r g

ui
di

ng
 T

PF
 

tre
at

m
en

t.

N
R

=N
ot

 re
po

rte
d,

 O
SC

C
=O

ra
l s

qu
am

ou
s c

el
l c

ar
ci

no
m

a,
 R

C
T=

R
an

do
m

iz
ed

 c
on

tro
lle

d 
tri

al
, C

T=
C

lin
ic

al
 tr

ia
l. 

O
S=

O
ve

ra
ll 

su
rv

iv
al

, D
FS

=D
is

ea
se

 fr
ee

 su
rv

iv
al

, L
R

FS
=L

oc
or

eg
io

na
l r

ec
ur

re
nc

e 
fr

ee
 su

rv
iv

al
, 

D
M

FS
=D

is
ta

nt
 m

et
as

ta
si

s f
re

e 
su

rv
iv

al
, D

SS
=D

is
ea

se
 sp

ec
ifi

c 
su

rv
iv

al
, O

C
FS

=O
ra

l c
an

ce
r f

re
e 

su
rv

iv
al

, I
H

C
=I

m
m

un
oh

is
to

ch
em

is
try

, I
N

T=
In

te
ns

ity
 o

f t
he

 c
ol

or
 re

ac
tio

n,
 H

R
=H

az
ar

d 
ra

tio
s, 

TP
F=

D
oc

et
ax

el
, 

C
ar

bo
pl

at
in

 a
nd

 F
lu

or
ou

ra
ci

l, 
G

D
F‑

15
=G

ro
w

th
 d

iff
er

en
tia

tio
n 

fa
ct

or
, 

PL
C

G
‑1

=P
ho

sp
ho

lip
as

e 
C

 g
am

m
a1

, 
PD

L‑
1=

Pr
og

ra
m

m
ed

 C
el

l 
D

ea
th

 L
ig

an
d,

 M
ET

=m
es

en
ch

ym
al

‑e
pi

th
el

ia
l 

tra
ns

iti
on

 f
ac

to
r, 

M
C

M
‑7

=m
in

ic
hr

om
os

om
e 

m
ai

nt
en

an
ce

 c
om

pl
ex

 c
om

po
ne

nt
 7

, H
LA

‑G
=H

um
an

 L
eu

co
cy

te
 A

nt
ig

en
‑G

, R
TP

C
R

=R
ea

l‑t
im

e 
re

ve
rs

e 
tra

ns
cr

ip
tio

n‑
po

ly
m

er
as

e 
ch

ai
n,

 N
A

=N
ot

 A
pp

lic
ab

le
. *

C
lin

ic
op

at
ho

lo
gi

c 
va

ria
bl

es
: (

15
 v

ar
ia

bl
es

) I
nc

lu
di

ng
: t

um
or

 si
ze

, s
ite

, s
ta

ge
, d

iff
er

en
tia

tio
n 

su
bt

yp
e,

 d
ep

th
 o

f i
nv

as
io

n,
 tr

ea
tm

en
t t

yp
e 

su
ch

 a
s g

en
de

r, 
hi

st
ol

og
ic

al
 g

ra
de

, l
ym

ph
 n

od
al

 m
et

as
ta

si
s, 

an
d 

TN
M

 st
ag

e 
w

er
e 

an
al

yz
ed

. 
**

G
en

om
ic

 v
ar

ia
bl

es
 :(

17
 v

ar
ia

bl
es

) I
nc

lu
di

ng
: p

53
 a

nd
 p

63
 tu

m
or

 su
pp

re
ss

or
 g

en
es



Pagare, et al.: Personalised precision medicine in the betterment of prognosis in oral cancer

Journal of Indian Academy of Oral Medicine & Radiology  ¦  Volume 37  ¦  Issue 1  ¦  January-March 202512

as MET, PDL‑1 inhibitors for certain mutations. Regular biomarker 
monitoring that indicates the cancer’s response to treatment or the 
likelihood of recurrence should be encouraged. Patients should 
be educated on the benefits and limitations of precision medicine, 
enabling them to make informed decisions about their care.[15]

Guidance based on their lifestyle changes that complement their 
personalized treatment plan, such as dietary adjustments or 
smoking cessation, based on their genetic risk should be given.

Dental practitioners should adopt a multidisciplinary approach, 
working closely with oncologists, genetic counselors, and other 
specialists to integrate precision medicine into the patient’s 
overall treatment plan. Dental professionals should also stay 
updated on the latest advancements in precision medicine through 
continuous education and collaboration with research institutions.

By integrating precision medicine into dental practice, we can 
provide more effective, personalized care for patients with oral 
cancer, improving outcomes and quality of life.[16]

Strengths of the review
Biomarker‑Based Diagnosis and Prediction Models
●	 Accuracy in Diagnosis: Biomarkers help in accurately 

identifying the nature of tissues, thereby assisting in both 
the diagnosis and post‑treatment monitoring of oral cancer.

●	 Prognostic Value: Precision medicine, guided by 
biomarker testing, is crucial for assessing the prognosis 
of oral cancer rather than oral diseases in general. This 
approach helps in understanding the likely course of the 
disease and personalizing treatment plans accordingly.

Importance of Early Diagnosis
●	 Survival Rates: Early diagnosis is crucial for improving 

survival rates in oral cancer patients. When identified at 
an early stage, the survival rate is approximately 90%, 
often achievable with a single surgical therapy.

●	 Functional Outcomes: Early intervention can also help 
preserve function, as tissue defects caused by surgery 
can be fully compensated, leading to better quality of life 
post‑treatment.

Limitations of the review
1.	 Cohort‑Specific Findings: The association between Met 

expression and the time to oral cancer (OC) development 
was observed in a single patient cohort with a small sample 
size from a randomized clinical trial that lacked a placebo 
arm. Further validation in independent cohorts, particularly 
those not receiving experimental therapies, is necessary.

2.	 Survival Metrics: The study evaluating the prognostic 
role of PDL‑1 focused on overall survival without 
assessing relapse‑free or disease‑free survival, limiting the 
understanding of the disease’s progression and recurrence.

3.	 Cost and Standardization Challenges: Despite the 
promise of personalized precision medicine, the lack of 
standardization and high upfront costs remain significant 
drawbacks. However, the approach holds potential for 
developing better‑targeted therapies by accumulating 
individualized genomic data in patient‑specific databases.

Conclusion

This review underscores the transformative potential of 
precision medicine and biomarkers in oral cancer care, 
highlighting how these advancements can lead to more 
accurate diagnoses, better prognostic insights, and improved 
therapeutic outcomes, particularly when the disease is detected 
early.
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