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Abstract
Introduction:  The  association  between  uterine  cervix  and  anogenital  carcinomas  and  human
papillomavirus,  HPV,  is  well  established,  however  the  involvement  of  this  virus  in  the  develop-
ment of  oral  squamous  cell  carcinomas  remains  controversial.
Objectives:  To  evaluate  the  relationship  between  HPV  infection  and  oral  squamous  cell  carci-
nomas, and  to  estimate  the  incidence  of  this  infection  in  these  patients.
Methods:  Four  electronic  databases  were  searched  to  find  studies  that  met  the  following  inclu-
sion criteria:  i)  performed  in  humans;  ii)  were  cohort,  case-control  or  cross-sectional;  iii)
assessed  the  HPV  oncogenic  activity  by  the  E6  and  E7  mRNA;  iv)  included  primary  oral  squamous
cell carcinomas  which;  v)  diagnosis  had  been  confirmed  by  biopsy.  Information  about  the  coun-
try; study  period;  sample  obtainment;  sites  of  oral  squamous  cell  carcinomas;  number,  gender
and age  range  of  the  population;  the  prevalence  of  HPV  infection  and  subtypes  detected;  use  of
tobacco or  alcohol  and  oral  sex  practice  were  extracted.  The  methodological  quality  of  included
articles was  assessed  using  14  criteria.
Results:  The  search  strategy  retrieved  2129  articles.  Assessment  of  the  full  text  was  done  for
626 articles,  but  five  were  included.  The  total  of  participants  included  was  383,  most  of  them

male with  mean  age  between  51.0  and  63.5  years  old.  Seventeen  patients  were  HPV/mRNA-

positive,  being  the  subtypes  16  and  18  detected  more  frequently.  Nine  of  the  HPV/mRNA-
positive oral  squamous  cell  carcinomas  occurred  on  the  tongue.  The  quality  score  average  of
included articles  was  five  points.
∗ Corresponding author.
E-mail: michelepereira@ufsj.edu.br (M.C. Pereira).
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Conclusions:  Among  the  383  oral  squamous  cell  carcinoma  patients  included,  17  (4.4%)  were
HPV/mRNA-positive,  nevertheless  it  was  not  possible  to  assess  if  HPV  infection  was  associated
with oral  squamous  cell  carcinomas  because  none  of  the  studies  included  was  longitudinal  and
cross-sectional  investigations  do  not  have  control  group.
© 2020  Associação  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Published  by
Elsevier Editora  Ltda.  This  is  an  open  access  article  under  the  CC  BY-NC-ND  license  (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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t  is  estimated  that  the  oral  cavity  ranges  from  the  sixth
o  the  ninth  most  frequent  anatomical  location  affected
y  cancer,  depending  especially  on  the  country  and  gender
f  the  investigated  patients.  Annually,  about  275,000  new
ases  of  oral  cancer  are  recorded  worldwide1 with  squamous
ell  carcinoma  (SCC)  accounting  for  approximately  80%---90%
f  all  malignancies.2

Oral  SCC  (OSCC)  can  originate  in  any  location  of  the
ucosa,  but  the  sites  most  frequently  affected  are  the

ongue  and  floor  of  the  mouth.3,4 Clinically,  it  presents  as  an
lcerated  lesion,  with  a  central  necrotic  area,  surrounded
y  raised  borders.2 It  predominantly  affects  men  between
he  fifth  and  sixth  decades  of  life,  being  rare  in  patients
nder  40  years  of  age.4,5 However,  its  incidence  in  younger
atients  has  increased  in  recent  decades.6

Tobacco  and  alcohol  consumption  are  well  established
isk  factors  for  OSCC,3,5 but  15%---20%  of  patients  still  develop
SCC  in  the  absence  of  exposure  to  such  risk  factors.3,7 In
ddition,  in  younger  patients,  the  role  of  these  risk  factors
s  not  fully  understood  due  to  the  shorter  exposure  time.5

herefore,  it  is  suggested  that  other  factors  could  influence
he  genesis  of  OSCC,8 such  as  genetic  predisposition,  diet
nd  viral  agents.7

Sexual  behavior  and  exposure  to  human  papillomavirus
HPV)  are  consistent  risk  factors  for  anogenital  cancers
nd  oropharyngeal  SCC,9 but  the  role  of  HPV  in  OSCC
athogenesis  remains  controversial.10 HPV  viruses  have  cir-
ular  double-stranded  DNA  genomes  of  approximately  8000
ase  pairs,4,9 and  exhibit  specific  tropism  for  the  squamous
pithelium.9 To  date,  202  different  virus  subtypes  have  been
dentified.9 HPVs  are  divided  into  high  (hr)  and  low  risk
lr).  A  benign  proliferation  is  associated  with  the  lr  HPV
ype  and  malignancy  is  associated  with  the  hr  HPV.  Subtypes
6  and  18,  and  6  and  11  were  considered  hr  and  lr  HPV,
espectively.9,11

The  oncogenic  potential  of  hr  HPVs  is  attributed  to  their
bility  to  insert  specific  fragments  of  their  DNA,  the  E6  and
7  genes,  into  the  genome  of  infected  cells.  This  insertion
eads  to  the  abolition  of  some  functions  of  major  tumor  sup-
ressor  genes,  resulting  in  alterations  in  the  regulation  of
ell  proliferation,  apoptosis  and  genetic  stability.9,12,13 Syr-
anen  et  al.14 proposed  the  possible  contribution  of  HPVs
o  oral  carcinogenesis  for  the  first  time.  This  hypothesis  was

ased  on  their  epithelial  tropism,  the  oncogenic  potential  of
r  HPVs  in  the  pathogenesis  of  anogenital  neoplasia,  espe-
ially  cervical  SCCs,  and  morphological  similarities  between
he  oropharyngeal  and  genital  epithelia.

‘
‘
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Studies  conducted  worldwide  have  shown  the  presence  of
PV  DNA  in  OSCCs,10,15 however  these  works  showed  a  great
ariability  in  viral  prevalence  which  could  be  justified  by
everal  factors.  For  instance,  sample  collection  and  preser-
ation  methods;  sensitivity  of  the  virus  detection  technique,
bsence  of  consensus  regarding  the  anatomical  division  of
he  oral  cavity,  clustering  of  head  and  neck  tumors  as  a  sin-
le  entity,  risk  of  carryover  contamination  with  previously
mplified  material,  and  lack  of  proof  of  the  actual  HPV  onco-
enic  activity,  since  the  presence  of  HPV  DNA  alone  is  an
nsufficient  evidence  for  a  causal  association  from  a  molecu-
ar  perspective.1,3,13 The  expression  of  E6  and  E7  oncogenes
as  been  considered  the  gold  standard  test  to  assess  the
nvolvement  of  HPV  in  those  tumors,10 but  previous  reviews
ave  not  used  this  criterion.

Clarifying  the  relationship  between  HPV  infection  and
SCC  could  have  a  very  positive  impact  on  the  diagnosis
nd  treatment  of  this  specific  group  of  patients,  as  well  as
ontribute  to  the  implementation  of  more  effective  health
olicies  and  programs.  In  this  context,  the  present  study
imed  to  perform  a  systematic  review  of  the  literature  to
valuate  the  relationship  between  HPV  infection  and  OSCC,
nd  to  estimate  the  proportion  of  this  viral  infection  in  OSCC
atients.

ethods

his  systematic  review  was  conducted  according  to  the
referred  Reporting  Items  for  Systematic  Reviews  and
eta-Analysis  (PRISMA)  guidelines.16 A  review  protocol  was
reated  a priori  and  registered  on  PROSPERO  interna-
ional  prospective  register  of  systematic  reviews  (2016:
RD42016042670).

earch  strategy

e  conducted  a  search  on  Medline,  Embase,  Web  of  Sci-
nce  and  Lilacs  databases  from  the  earliest  record  to
ebruary  2018.  Optimized  search  strategies  were  performed
sing  the  key  terms  ‘‘oral  cancer’’  or  ‘‘oral  squamous
ell  carcinoma’’  or  ‘‘oral  SCC’’  or  ‘‘oral  tumor’’  or
‘oral  neoplasm’’  or  ‘‘mouth  neoplasms’’  or  ‘‘gingival  neo-
lasms’’  or  ‘‘palatal  neoplasms’’  or  ‘‘tongue  neoplasms’’
ND  ‘‘papillomaviridae’’  or  ‘‘expalphapapillomavirus’’  or

‘human  papillomavirus’’  or  ‘‘papillomavirus  infections’’  or
‘papillomavirus  infection’’  or  ‘‘HPV’’.  No  restriction  was
pplied  on  the  year  of  publication.  Studies  included  in  the
eview  were  restricted  to  English,  Spanish  and  Portuguese
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Table  1  Eligibility  criteria  for  cross-sectional,  cohort  or
case-control  studies  inclusion  in  the  systematic  review.

Criterion Description

Cross-sectional
study

Cohort  or
case-control
study

Population  OSCC  patients  OSCC  patients
Exposure  HPV  infection  HPV  infection
Comparison  OSCC  patients

without  HPV
infection

Not  applicable

Outcome  OSCC  OSCC
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OSCC, Oral Squamous Cell Carcinoma; HPV, Human Papillo-
mavirus.

anguages.  Citation  tracking  was  performed  by  manually
creening  reference  lists.

ligibility  criteria

ligible  studies  included  those  that  were  i)  performed  in
umans;  ii)  were  cohort,  case-control  or  cross-sectional;  iii)
ssessed  the  HPV  oncogenic  activity  by  the  E6  and  E7  mRNA;
v)  included  primary  OSCCs  which;  v)  diagnosis  had  been
onfirmed  by  biopsy.

The  Population,  Exposition,  Comparators,  Outcomes,
tudy  design  (PECOS)  and  PEOS  statements  are  summarized
n  Table  1.

xclusion  criteria

e  excluded  studies  that  were  not  original,  included  SCCs
f  lip  or  other  OSCC  variants,  duplicated  information  from
reviously  published  papers,  did  not  mention  the  number  of
SCCs  analyzed,  and  did  not  report  the  prevalence  of  HPV

nfection.

tudy  selection  and  data  extraction

he  first  evaluation  of  potentially  eligible  articles  involved
he  screening  of  titles  and  abstracts  by  two  independent
eviewers.  Relevant  records  selected  from  this  stage  were
xamined  by  analysis  of  the  full  text.  Disagreements  were
esolved  by  a  third  reviewer.  The  following  data  were
xtracted  from  each  included  study:  continent,  country,
eriod  of  study,  sample  obtainment,  OSCC  sites,  number,
ender,  and  age,  besides  the  prevalence  of  HPV  infec-
ion.  For  the  HPV/mRNA-positive  patients,  mean  age,  tumor
ocation,  detected  HPV  subtypes,  number  and  percentage
f  smokers,  drinkers  and  oral  sex  practitioners  were  col-
ected.

uality  assessment
he  methodological  quality  of  included  articles  was  assessed
sing  a  checklist  based  on  previously  employed  tools.17

ourteen  quality  criteria  were  applied:  i)  whether  sam-

t
h
t
1

34
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le  size  was  at  least  50  patients,  ii)  whether  the  cases
ere  recruited  randomly  or  consecutively,  or  were  inci-
ent  cases,  iii)  the  recruitment  period  was  stated,  whether
here  was  description  of;  iv)  inclusion  criteria;  e  v)  exclusion
riteria,  whether  the  paper  contained  specific  information
or  HPV/mRNA-positive  patients  about  vi)  gender;  vii)  age,
iii)  tobacco  use,  ix)  alcohol  consumption,;  whether  the
onfounding  factors  x)  drinking,  xi)  smoking,  xii)  oral  sex
ractice  or  xiii)  other  confounding  factors  were  consid-
red  and  xiv)  contamination  control  was  mentioned  on  the
apers.

Each  item  was  scored  as  yes  (1)  or  no  (0).  A  total  score
as  also  calculated  as  the  sum  of  the  results  for  each  indi-
idual  item.  Two  independent  reviewers  assessed  the  quality
f  the  articles  with  a  third  reviewer  resolving  any  disagree-
ents.

tatistical  analysis

ooling  of  studies  was  not  possible  because  of  their  het-
rogeneity  in  terms  of  study  design,  age,  gender,  smoking,
rinking  and  oral  sex  practice,  for  HPV/mRNA-positive
atients.  Therefore,  results  are  presented  descriptively
ncluding  quantitative  results  for  each  study.

esults

earches  performed  through  the  databases  retrieved  3146
rticles,  which  added  to  the  72  identified  from  a  systematic
eview  by  Ndiaye  et  al.,17 resulted  in  3218  studies  (Fig.  1).
fter  excluding  the  duplicates,  2129  articles  had  their
itles  and  abstracts  screened.  The  full  text  was  assessed
n  626  of  them,  but  only  five  were  included.  The  main
eason  for  paper  exclusion  was  the  lack  of  E6/E7  mRNA
xpression  analysis  to  characterize  the  HPV  oncogenic  activ-
ty.  The  selection  process  of  studies  can  be  visualized  in
ig.  1.

All  included  papers  were  published  between  2013  and
016  and  reported  data  from  North  and  South  America,  Asia,
nd  Europe.  Most  of  them  (60%)  did  not  describe  the  study
eriod  (Table  2).  In  regard  to  sample  obtainment,  40%  were
ot  specified,  40%  came  from  surgical  specimens  and  biop-
ies  and  20%  only  biopsies.

The  five  articles  included  a total  of  383  patients,  most
f  them  male  (Table  2).  Participants  included  in  the  studies
ad  an  age  of  19---92  years.  The  highest  mean  age  of  patients
ith  OSCC,  identified  by  Chor  et  al.,18 was  63.5.  Also,  two

tudies  analyzed  the  HPV  prevalence  in  anatomic  sites  of
SCC  patients  and  described  the  tongue  as  the  affected  site

n  131  cases.
Among  the  383  OSCC  patients  included,  17  cases  (4.4%)

ere  HPV/mRNA-positive.  Two  studies  reported  that  the
ean  age  of  patients  was  51.2  and  60.4  years  old.6,19 Pol-

ng  et  al.19 identified  a  single  HPV/mRNA-positive  patient,
ho  was  62  years  old.  Chor  et  al.18 did  not  identify  any
PV/mRNA-positive  patients.

Nine  HPV/mRNA-positive  OSCC  cases  were  located  on

he  tongue,  one  was  on  the  alveolar  ridge  and  seven
ad  no  specified  site.  The  most  prevalent  subtype  was
he  HPV-16,  described  in  14  cases,  followed  by  the  HPV-
8.
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Figure  1  Flowchart  of  the  

Only  two  papers  presented  information  on  the  number  of
obacco  smokers  and  alcohol  consumers.6,19 Poling  et  al.19

eported  one  patient  positive  for  HPV/mRNA  who  was  a
moker  and  also  a  heavy  drinker.  According  to  Tsimplaki
t  al.,6 in  a  group  of  five  HPV/mRNA-positive  patients,  only
ne  was  a  smoker  and  a  drinker.  No  study  divulged  any  data
elated  to  oral  sex  practice.  A  summary  of  results  from
ncluded  articles  that  analyzed  HPV/mRNA-positive  OSCCs
s  shown  in  Table  3.

The  quality  score  average  of  included  articles  was  five
oints;  none  of  them  reached  the  maximum  score.  The
ighest  score  (nine  points)  was  attributed  to  the  study  per-
ormed  by  Poling  et  al.,19 In  terms  of  paper  quality,  the  main
imitations  were:  lack  of  information  about  the  patients’
ecruitment,  exclusion  criteria  adopted  in  the  selection  of

tudy  population  and  the  consideration  of  confounding  fac-
ors  during  the  statistical  analysis.

(
(

34
es  of  the  systematic  review.

iscussion

t  was  not  possible  to  evaluate  if  HPV  infection  was  asso-
iated  with  OSCC  because  none  of  the  included  studies
as  longitudinal  and  cross-sectional  do  not  have  a  control
roup.

Seventeen  cases  (4.4%)  were  HPV/mRNA-positive.  14
ases  were  positive  for  HPV-16  and  two  for  HPV-18.  Admit-
edly,  the  subtypes  16  and  18  play  an  important  role  in
he  development  of  certain  tumors,  including  in  OSCC.7

he  subtype  16  is  identified  in  90%---95%  of  HPV-positive
ropharyngeal  SCC.  For  OSCCs,  there  is  greater  variability
n  the  prevalence  of  the  infecting  subtype.20 Interestingly,  a
ystematic  review20 evaluated  worldwide  studies  and  esti-
ated  a  higher  prevalence  of  HPV/mRNA-positive  OSCCs
7%---16%)  compared  to  the  one  described  in  this  review
4.4%).

9
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Table  2  Summary  of  data  from  included  articles.

Study Country Study
design

Study
period

Sample
obten-
tion

OSCC
patients
(n)

OSCC
site

OSCC  patients’  gender Mean  age

Male  n  (%)  Female  n
(%)

Lleras
et  al.
(2013)

United
States  of
America

Cross
sectional

Not
mentioned

Surgical
specimen
and
biopsies

35  Not
mentioned

24  (70%)  11  (30%)  61

Poling
et al.
(2014)

United
States  of
America

Cross
sectional

Not
mentioned

Not
mentioned

78  Tongue  36  (46%)  42  (54%)  55

Tsimplaki
et al.
(2014)

Greece  Cross
sectional

Not
mentioned

Biopsies  53  Tongue  39  (73.6%)  14  (26.4%)  51

Reyes
et al.
(2015)

Chile  Cross
sectional

2000---2014 Not
mentioned

80  Not
mentioned

44  (55%)  36  (45%)  Not
mentioned

Chor et  al.
(2016)

China  Cross
sectional

January
2012  to
December
2014

Surgical
Specimen
and
Biopsies

137  Not
mentioned

1.2/1a 1/1.2b 63.5

OSCC, Oral Squamous Cell Carcinoma.
a Ratio between men and women, according to information collected from the study.
b Ratio between women and men, according to information collected from the study.

Table  3  Summary  of  data  regarding  HPV/mRNA-positive  patients  from  included  studies.

Study Mean  age Tumor
site  (n)

HPV  subtypes Tobacco
use  n  (%)

Alcohol  con-
sumption  n
(%)

Oral  sex
practice

HPV  16  n  (%)  HPV  18  n  (%)

Lleras  et  al.
(2013)

Not
mentioned

Not
specified

6  (17%)  ---  Not
specified

Not
specified

Not
specified

Poling et  al.
(2014)

62a Tongue  (1)  Not  specified  1  (100%)  1  (100%)  Not
specified

Tsimplaki
et al.  (2014)

51.2  Tongue  (5)  4  (7.5%)  1  (1.9%)  1  (20%)  1  (20%)  Not
specified

Reyes et  al.
(2015)

60.4  Tongue  (3),
alveolar
ridge  (1),
and  not
specified  (1)

4  (80%)  1  (20%)  Not
specified

Not
specified

Not
specified

Chor et  al.
(2016)

---  ---  ---  ---  ---  ---  ---

ve.
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HPV, Human Papillomavirus; (---) No patient was HPV/mRNA-positi
a The only HPV/mRNA-positive patient was 62 years old.

Few  studies  met  the  inclusion  criteria  established  in
his  systematic  review,  which  means  that  a  limited  num-
er  of  articles  employed  the  gold  standard  test  to  assess
he  involvement  of  HPV  in  OSCC.  Additionally,  most  of  the
apers  selected  did  not  report  data  stratified  by  age,  gen-
er,  smoking,  alcohol  consumption  and  oral  sex  practice  for
PV/mRNA-positive  patients.
Since  the  1960s,  many  studies  have  shown  an  increasing
ncidence  of  head  and  neck  SCC  (HNSCC)  worldwide,  par-
icularly  in  the  tongue  and  oropharynx  of  young  adults.21

owever,  this  has  been  simultaneously  associated  with
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35
 decrease  in  the  prevalence  of  smoking  habits  in  the
eneral  population.22 It  has  been  suggested  that  genetic  fac-
ors,  viral  infections  and  behavioral  risk  factors  could  be
nvolved  in  the  etiology  of  these  cancers.23 Most  studies  have
ttributed  such  epidemiological  change  to  HPV.24

Although  the  articles  included  in  this  systematic  review
eported  data  from  the  United  States,  Greece,  Chile  and

hina,  none  of  them  specified  the  patient’s  country  or  conti-
ent  of  origin.  Due  to  this  fact,  the  possible  association
etween  ethnicity  and  prevalence  of  HPV  infection  could  not
e  evaluated.  The  ethno-geographical  origin  of  the  individ-
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als  represents  a  well-known  variability  factor  in  relation  to
he  HPV  prevalence  in  HNSCC.  Based  on  the  high  prevalence
f  HPV  in  the  oral  cancers  of  Asiatic  patients,  Termine  et  al.13

uggested  that  this  viral  infection  is  an  important  etiologi-
al  factor,  capable  of  causing  additional  mutations  in  the
arcinogenic  process  along  with  eating  habits  and  genetic
redisposition.13 Additionally,  Boy  et  al.25 and  VanRensburg
t  al.26 described  the  low  prevalence  of  HPV  in  South  African
atients  with  OSCCs,  which  ranged  from  0%  to  11.9%.

Regarding  the  OSCC  sample  acquisition,  two  studies
btained  samples  from  surgical  resections  and  biopsies,18,27

ne  only  through  biopsies6 and  two19,28 did  not  supply  infor-
ation  about  that.  According  to  Termine  et  al.,13 the  biopsy

emains  one  of  the  most  common  procedures  to  obtain
ral  cavity  samples,  allowing  the  same  specimen  to  be
sed  in  morphological  analysis  and  molecular  tests  for  HPV
etection.  However,  surgical  specimens  provide  more  rep-
esentative  samples  of  tumors  compared  to  biopsies.

The  maximum  and  minimum  age  of  OSCC  patients  was  92
nd  19  years  old,  respectively.  OSCCs  occur  more  frequently
n  elderly  or  middle-aged  individuals,  but  this  neoplasia  has
een  increasingly  documented  in  young  adults.5,21,23 Thus,
he  results  acquired  in  the  present  review  corroborate  the
pidemiological  data  described  before.

Also,  only  two  papers6,19 reported  data  on  the  HPV  preva-
ence  related  to  anatomic  sites  in  OSCCs.  The  tongue  was  the
nly  site  described  on  these  papers.  According  to  the  litera-
ure,  even  though  any  area  of  the  mucosa  can  be  affected  by
SCC,  the  most  common  sites  are  the  tongue  and  the  floor
f  the  mouth.29

Among  the  383  OSCC  patients  identified  in  the  five  arti-
les  selected  for  this  review,  the  majority  were  male.  OSCCs
re  more  common  in  men  than  women  (2:1),  but  the  inci-
ence  in  females  has  probably  increased  due  to  the  greater
xposure  of  this  group  to  carcinogenic  agents  such  as  alcohol
nd  tobacco.30

Furthermore,  some  confounding  factors  were  taken  into
ccount.  Smoking  is  an  important  risk  factor  for  oral  and
ropharyngeal  SCC.  Although  tobacco  smoking  has  been
eclining  or  stabilizing  in  developed  countries,  its  use  has
een  increasing  in  low-  and  middle-income  countries.  Gan-
ini  et  al.31 showed  that  active  smokers  have  a  relative  risk
f  6.76  for  developing  oropharyngeal  SCC  and  3.43  for  OSCC
hen  compared  to  nonsmokers.

The  abusive  consumption  of  ethanol  (>  60  g  per  day)  is
ssociated  with  an  increased  risk  of  oral  and  oropharyngeal
CC.  Recent  meta-analyzes  have  estimated  that,  for  10  g  of
lcohol  per  day,  the  relative  risk  is  1.3  for  HNSCC.  This  risk
ncreases  to  13.0  when  125  g  of  ethanol  is  consumed  per
ay.20

The  present  study  sought  to  obtain  data  on  the  number
f  HPV/mRNA-positive  patients,  smokers  and/or  consumers
f  alcohol.  However,  few  studies  provided  that  information.
oling  et  al.19 reported  that  the  only  HPV/mRNA-positive
atient  was  both  heavy  drinker  and  smoker,  whereas  Tsim-
laki  et  al.6 observed  that  in  a  group  of  5  HPV/mRNA-positive
atients,  only  one  used  tobacco  and  ingested  alcohol.

No  study  discussed  any  correlation  between  oral  sex

ractices  and  HPV  infection  in  HNSCCs.  According  to  Heck
t  al.,32 there  is  growing  evidence  that  sexual  behaviors,
uch  as  oral  sex,  are  associated  with  an  increased  risk  of
PV  infection  and  the  development  of  HNSCC.  However,
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he  same  authors  found  little  evidence  of  the  association
etween  sexual  behaviors  and  OSCC.

onclusions

n  our  systematic  review,  seventeen  cases  (4.4%)  were
PV/mRNA-positive.  It  was  not  possible  to  assess  if  HPV

nfection  was  associated  with  OSCC  because  none  of  the  five
tudies  included  was  longitudinal  and  cross-sectional  do  not
ave  a  control  group.  This  fact  emphasizes  the  need  and
mportance  of  conducting  studies  that  assess  this  issue.
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