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Abstract

This systematic review aimed to identify, select and synthesize clinical studies reporting the prevalence
of HPV infection among patients with 0SCC, and to determine the odds ratio (OR) of HPV infection in
a group of 0SCC patients relative to non-0SCC controls through meta-analysis.

The study incorporated primary clinical trials that assessed the impact of HPV infection on the development
of 0SCC. The search was conducted on August 31, 2023, using Bielefeld Academic Search Engine (BASE),
as well as PubMed® and Scopus databases. The Newcastle—Ottawa Quality Assessment Scale was used to
assess the risk of bias of the included studies. The collected data was then synthesized in the form of tables
and a funnel plot. A total of 54 eligible studies were selected for the review, and 10 reports were included
in the meta-analysis. Of the 10 papers, 7 reported extractable numerical data on HPV-16 and/or HPV-18
(1,035 patients).

The limitations of the evidence included the following: inhomogeneity in terms of HPV type; small number
of available controlled studies (not homogeneous in terms of virus type); small number of patients on
whom controlled studies were conducted; and the risk of bias related to the selection of study and control
groups (present in most studies qualified for the synthesis).

In conclusion, HPV is detected by genetic testing in 0.0—74.5% of patients who develop 0SCC. The weighted
mean OR of detecting HPV-16 or HPV-18 in 0SCC patients (OR = 17.1; standard deviation (SD) = 31.4)
suggests a potential correlation between these infections and the incidence of 0SCC.
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Highlights
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* Human papillomavirus (HPV) infection is frequently detected in patients with oral squamous cell carcinoma
(OSCC), with prevalence rates reaching up to 74.5% in genetic testing studies.
* Controlled studies show markedly higher odds of HPV-16 or HPV-18 detection in OSCC patients compared with

non-OSCC controls (weighted mean OR =~ 17).

* Evidence linking OSCC with HPV types other than HPV-16 and HPV-18 remains limited and inconclusive.

Introduction

Background

Head and neck cancers account for over 5% of all malig-
nancies.! This category includes cancers of the oral cav-
ity, throat, larynx, paranasal sinuses, thyroid and salivary
glands, as well as the surrounding soft and hard tissues.>?
Approximately 90% of cancers in this category are squa-
mous cell carcinomas (SCCs).?

Oral squamous cell carcinoma (OSCC) is a term used to
describe cancers with squamous cell differentiation devel-
oping within the oral mucosa and lips, excluding the skin
of the mouth and the pharyngeal mucosa. Oropharyngeal
SCC (OPSCC) refers to cancers located in the palatine
tonsil, the root of the tongue, the glossotonsillar groove,
and the mucous membrane of the lateral and posterior
pharyngeal walls. In some publications,* the term OPSCC
is used imprecisely to describe both cancer of the oral
cavity and cancer of the oropharynx. However, current
evidence supports the conclusion that OSCC and OPSCC
are distinct and unique, with differing etiopathogenesis,
treatment and prognosis.?

The risk of OSCC increases significantly after the age
of 50, and the condition is diagnosed 3 times more often
in males.> Despite advancements in technology, includ-
ing self-learning systems, detecting oral cancer at an early
stage remains challenging for clinicians.® Therefore, the
identification of OSCC risk factors seems particularly
important. The influence of tobacco smoking and chronic
alcohol consumption on the development of OSCC has
been extensively documented.” Additional significant risk
factors include poor oral hygiene, chronic irritation of the
mucous membrane due to faulty prosthetic restorations
or dental fillings, candidiasis, and the presence of poten-
tially malignant disorders such as leukoplakia, lichen pla-
nus or erythroplakia.®®

Rationale

In recent years, there has been a sharp increase in the
incidence of OSCC among patients in younger age groups

(approx. 20—40 years) who developed OSCC despite good
oral hygiene and the absence of any of the aforementioned
risk factors.>!® Current research on the impact of head
and neck cancer on the quality of life confirms that
available treatment leads to its permanent deterioration
(e.g., it induces sexual issues, which are of particular
importance to this age group).!! It has been speculated
that in this group of patients, another initiator may be
responsible for promoting the carcinogenesis process,
and it is currently under debate whether high-risk human
papillomavirus infection (HR-HPV) plays a role in the
development of OSCC.'2 This hypothesis is related to the
fact that, in relation to OPSCC, i.e., cancers developing
in the immediate anatomical vicinity of the oral cavity,
there is clear scientific evidence of the impact of HR-HPV
infection on the development of cancer.? Recent studies
have indicated that up to 70% of OPSCC cases are related
to HR-HPV infection, primarily types 16 and 18.!3
However, the relationship between HPV infection and
OSCC is still unclear.!* The frequency of OSCC cases in
which HR-HPV genetic material is detected, according
to various authors, ranges between 2.6%'> and 74%.!3
However, in most of the analyzed samples, HPV is detected
in over 25% of OSCC cases.!®

Revealing a direct relationship between viral infection
and the occurrence of OSCC would have significant clini-
cal implications. In the context of OPSCC, HPV(+) can-
cers are characterized by a less aggressive course and sig-
nificantly better survival outcomes compared to HPV(-)
cancers. Consequently, therapeutic interventions in this
group of patients may be less invasive.!”18

Aim

The aim of this systematic review was to identify, select
and synthesize clinical studies reporting the prevalence
of HPV infection among patients with OSCC, and to
determine the odds ratio (OR) of HPV infection in a group
of OSCC patients relative to non-OSCC controls through
meta-analysis. The collection of this data is intended to
indirectly assess whether the risk of OSCC is greater in
HPV-positive individuals.
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Material and methods

This systematic review is based on and arranged in
accordance with the current version of the Preferred
Reporting Items for Systematic reviews and Meta-Analyses
(PRISMA) guidelines.!® The completed PRISMA check-
list and the PRISMA checklist for abstracts constitute
the supplementary material to this article (available on
request from the corresponding author). This systematic
review has been registered in the PROSPERO database
(registration No. CRD42023483769).

Eligibility criteria

Primary clinical trials published in English that evalu-
ated the impact of HPV infection on the development
of OSCC were included. The detailed eligibility criteria
are presented in Table 1, albeit the Control and Outcomes
criteria only concerned the inclusion in the meta-analysis.

Information sources

A comprehensive search of medical databases was
conducted using the Bielefeld Academic Search Engine
(BASE), PubMed® and Scopus. All final searches were
performed on August 31, 2023.

Search strategy

The search strategy, identical for each of the engines,
was formulated based on the eligibility criteria and
arranged in the form of the following query: (“oscc” OR
“oral scc” OR “oral squamous cell carcinoma”) AND
(“hpv” OR “papillomavirus” OR “papilloma virus”) AND
(“correlation” OR “correlated” OR “effect” OR “affects”
OR “impact” OR “influence” OR “link” OR “connection”)
AND (“study” OR “trial” OR “primary”).

Article selection

The identified records were entered into the Rayyan
automation tool (Rayyan Systems, Cambridge, USA).%

Table 1. Eligibility criteria for study inclusion and exclusion

PICOS Criteria for inclusion Criteria for exclusion
Population, Problem OSCC diagnosis animal studies
Intervention detection of the HPV EEES MOEESEilig

the genome
Control* non-OSCC group none
Outcomes* OR none
Timeframe unlimited preprints
) primary studies on
S groups of 10 and more none

* applied to the meta-analysis only; OSCC - oral squamous cell carcinoma;
HPV — human papillomavirus; OR — odds ratio.
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The duplicates were automatically removed, and the records
indicated by the tool as potential duplicates were manually
verified (IR and MC). A blind screening of abstracts and
titles was performed by 2 researchers (IR and MC). The con-
vergence of researchers’ ratings was expressed by Cohen’s
kappa coefficient. In cases of non-compliance during the
screening stage, the record underwent further processing.
The full-text reports were evaluated by the same researchers
(IR and MC). Discrepancies that emerged during the full-
text evaluation phase were resolved through consensus.

Data collection

The data was extracted from the source articles by
2 independent authors (IR and MC). The present study
exclusively utilized published data, specifically the content
of articles and supplementary materials. The collection
process did not involve the use of automation tools.

Extracted characteristics of the studies

The following items were extracted from the source
studies: first author and year of publication; sex and
average age of patients; OSCC location; total number
of patients in the OSCC group; number of patients in
the OSCC group with genetically confirmed HPV; total
number of patients in the non-OSCC group; number of
patients in the non-OSCC group with genetically confirmed
HPV; OR between HPV and OSCC.

Assessment of the risk of bias

The Newcastle-Ottawa Quality Assessment Scale was
used to assess the risk of bias for studies included in the
meta-analysis. The evaluation was performed by 2 inde-
pendent researchers (IR and MC). Any discrepancies in
assessment were resolved through consensus, and no
automation tools were implemented in the process.

Effect measures

For studies with a control group, the OR was calculated
using the MedCalc Statistical Software v. 22.018 (MedCalc
Software Ltd, Ostend, Belgium).

Data synthesis

The collected data was synthesized in the form of tables
and a funnel plot using Google Workspace (Google LLC,
Mountain View, USA).

Reporting the assessment of bias

In instances of missing data, this fact was noted, yet
the series was not discarded. No further reporting bias
assessments were undertaken.
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Results

Study selection

The number of records identified from each search
engine/database is presented in Table 2. During the selec-
tion process, 54 eligible studies were selected out of 1,325
identified records (Fig. 1). The consistency index of the
judges’ assessments at the screening stage was k = 0.87,
which represents almost perfect agreement. The study by
Cao et al. was considered eligible based on the abstract,
but its full text was not obtained due to the lack of digital
archiving of articles from these years in the Chinese
Journal of Dental Research.?!

Study characteristics

Fifty-four studies included in the review are summa-
rized in Table 3. Each study considered different locations

Table 2. Number of records identified through database search

Search engine/database Identified records, n

BASE 340,488,332 629 ‘
PubMed® >36,000,000 365 ‘
Scopus >87,000,000 331 ‘
Total 1,325 ‘
BASE - Bielefeld Academic Search Engine.
- Records identified from Records removed
o || search engines/databases before screening (n = 629):
= (N'=1,325): ® automatic deduplication
S|| ©BASE(n=629) el
= : gggM::(n(: §331‘§5) @ manual deduplication
= i (n = 629)
K=}
¢ Records excluded
(n = 552):
Records screened > ® wrong problem (n = 191)
(n=696) ® wrong intervention
(n =229)
® wrong outcomes (n = 3)
® wrong setting (n = 129)
=]
=
= Reports sought .
qc, for retrieval Reports ngt retrieved
o = > (n=1)
5 (n=144)
) .
Reports excluded
Reports assessed (n =89):
for eligibility —» | @ wrong problem (n = 59)
(n=143) ® wrong outcomes (n =1)
— ¢ ® wrong setting (n = 29)
o Studies included
= in the review
S (n=54)
£ Reports of the included
studies
(n=54)

Fig. 1. Preferred Reporting Items for Systematic reviews and Meta-Analyses
(PRISMA) flowchart of the study

BASE - Bielefeld Academic Search Engine.
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of OSCC, making it impossible to create subgroups based
on specific areas of the oral cavity. The collected material
covered clinical trials since 1996, which resulted in an over-
view of over a quarter of a century of active research on the
relationship between HPV infection and the occurrence
of OSCC. The study samples did not exceed 254 patients,
and most reports were based on material from fewer than
100 subjects. The preponderance of single-center studies
made it challenging to extrapolate results to broader pop-
ulations. The percentage of diagnosed HPV infections in
OSCC patient groups fluctuated significantly (0.0-74.5%),
which was partly related to the limited sample size and the
heterogeneity of the identified virus types. The majority
of the papers did not include a control sample and were
limited to a single arm, precluding the possibility of syn-
thesizing them to ensure a high level of evidence for the
review. Therefore, studies incorporating a control group
advanced to further stages of the review.

Risk of bias

The Newcastle-Ottawa Quality Assessment Scale
scores for each of the studies included in the meta-
analysis ranged from 6 to 9 (maximum) points (Table 4).
Therefore, the overall risk of bias for the studies was low
or raised some concerns. The ratings were decreased
primarily due to the absence of statements regarding the
inclusion of consecutively reporting patients and limited
information on the control groups.

Results of individual studies

The results of individual studies are outlined in Table 5.
Most studies had symmetrical sample sizes, though there
were exceptions to this rule. The number of patients in
the study groups ranged from 30 to 200, which enabled
quantitative analysis. Depending on the study, the sex
ratio was either similar or men predominated by up to 2.5
times. The percentage of HPV infections in the control
samples did not exceed 55%. In numerous reports, the
prevalence of HPV infection in the control sample was
negligible or equal to 0. In each study sample, HPV was
detected in at least 1 patient, and the percentage of infected
individuals reached up to 74%. Interestingly, a study that
encompassed a broader range of virus types observed
a lower infection rate in comparison to the maximum
recorded value.*? This could be due to the lack of identifica-
tion of HPV-18, which is present in the majority of tests
conducted by other research groups. Discrepancies can
be observed in relation to the type of identified virus, with
a clear dominance of HPV-16 and HPV-18. In studies
with smaller sample sizes, the OR did not attain statistical
significance. In cases with confirmed statistical signifi-
cance, the OR ranged from 2.3 to 86.3, indicating a higher
probability of identifying HPV in materials from patients
diagnosed with OSCC.
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Table 3. Characteristics of studies included in the review

Country

Presence
of a control
group (n)

OSCC group,
n

Males/females in

the OSCC group

(control group),
n

Mean age in
the OSCC group
(control group)

HPV infections
in the OSCC

group

HPV type

Mneimneh et al.

202110 v
Saleh et al.

2023% v
Al-Dabbagh et al.

2022% .
Yang et al. i
I China
Loeschke et al. German
2016% ’
Popovic¢ et al. i
o Serbia
Zhao et al. i
2009V coire
Oliveira et al. Brazil
2008%

de Freitas Cordeiro-Silva et al. Brazil
2012°

Singh etal. i
ol India
Adnan Ali et al. i
el Pakistan
Gan et al. i
2014% chine
Rivero and Nunes Brazil
2006%°

Sivakumar et al. India
20213

Duray et al. i
e Belgium
Grewal et al. India
2018%

Schwartz et al.

20018 v
Rushatamukayanunt et al. JeEn
20143 P
Chenetal. i
S China
Polz-Gruszka et al.

i Poland
Jalouli et al. India
2010%

Chen etal. Taiwan
2012%

Zhangetal. i
e China
Premoli-De-Percoco and Ramirez Venezuela
200138

Antunovic et al. Montenegro
2022% °
Chenetal. i
S China
Campisi et al.

o Italy
Saini et al. i
o Malaysia

no
no
no
yes (30)
no
no
no
no
no
no
no
yes (68)
no
no
no
no
no
yes (40)

yes (189)

no

no
no

yes (40)
no
no
no
no

yes (105)

150

114

124

30

91

60

52

87

45

250

140

200

40

26

147

47

254

40

178

154

62

65

73

50

60

40

63

105

89/61

56/58

85/39

14/16
(14/16)

59/32

47/13

35/17

73/14

35/10

200/50

82/58

143/57
(27/41)

32/8

23/3

N/S

36/11

162/92

N/S
(N/S)

110/68
(117/72)

131/23

50/12

52/13

48/25
(24/16)

0/50

47/13

29/11

28/35

51/54
(58/47)

[years]

340

70.8

60.0

58.0
(50.0)

N/S

N/S

N/S

58.0

N/S

N/S

N/S
(N/S)

570

58.2

N/S

46.7

54.2

315
(61.0)

589
(56.6)

56.8

58.2

53.0

N/S
(N/S)

48.2

62.0

N/S

68.9

56.2
(42.0)

[%]

0.0

120

0.0

33

7.7

10.0

404

19.5

6.0

9.2

67.9

27.5

0.0

14.0

70.1

745

50

14.0

304

240

369

74.0

60.0

233

0.0

38.1

514

6,16,18

16,18

16

16,18

16,18

16,18

16,18

16

16,45, 53, 58, 59, 66, 67

16,18

16

16,18

16,18

6,11,16,18, 26,31, 33,
35,39,40,43, 44,45, 51,
52,53, 54,56, 58,59, 66,
68,69,70,71,73,74,82

16,18

16

16,18

6,11,16,18

16

16,18

16,18

6,11,16, 26,31, 33, 35,
45,51, 53, 54,58
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Country

Males/females in

Mean age in
the OSCC group

(control group)

HPV infections
in the OSCC

group

HPV type

Termine et al.
20124

Nagpal et al.
20024

Laco et al.
2012!

Leeetal.
2012

Penhallow et al.
1998°

Nemes et al.
2006

Correnti et al.
20044

Premoli-De-Percoco et al.
19984

Gonzélez-Moles et al.
19964

Cortés-Gutiérrez et al.
2021

Shima et al.
20004

Ali et al.
2008°°
Tyagi et al.
2019°

Sharma and Prakash
20232

Soares et al.
2003°3

Tabatabai et al.
2015%

Pandey et al.
2018%

de Lima et al.
2022°°

Ibieta et al.
2005%

Ali et al.
2014°8

Yang et al.
2004°°

Panzarella et al.
202160

Onoetal.
20140

Ali et al.
201402

Kozomara et al.
2005%3

Aliand Awan
20165

Italy

India

Czech
Republic

Taiwan
UK
Hungary
Venezuela
Venezuela
Spain
Mexico
Japan
Pakistan
Nepal
India
Brazil
Iran
India
Brazil
Mexico
Pakistan
Taiwan

Italy

Japan

Pakistan

Montenegro

Pakistan

o contl | OXCgouR | heOSCCroup
group (n) n
o 83 43/40
- 110 68/42
. 48 N/S
i 173 WS
o )8 N/S
o 79 67/12
o 16 7/9
o 50 0/50
o 37 26/11
yes (10) 38 (Eg
o 6 32/14
. 140 N/S
yes (50) 50 2(51%
o 15 7/8
o 7 N/S
yes (27) 39 (21254/197)
o 24 213
- 100 64/36
o 51 37/14
no 140 NS
yes (36) 37 <Eﬁ§)
o 40 23/17
o 93 59/34
. 140 WS
o 50 42/8
- 140 NS

[years]

64.0

N/S

N/S

N/S

65.6

558

54.0

550

60.0

43.0
(45.5)

N/S

N/S

48.6
(N/S)

508

N/S

64.2
(63.6)

N/S

N/S

60.3

N/S
(N/9)

66.5

N/S

N/S

554

N/S

[%]

220

50.0

418

50.0

70.0

19.1

26

739

68.0

46.0

26.7

40.7

43.6

208

310

42.0

68.0

10.8

10.0

10.7

68.0

64.0

67.9

16,39, 51

16,18

16

16,18

6,16

16

16,18

6,11,16,18

18

16

16,18

16,18

16,18

N/S

6,11,16,18

16,18

16,18

6,11,16, 18,31, 33, 35,
39,45,51,52

16,18

16,18

16,18

16,31,51,66,67,68
6,11,16,18,22, 26,31,
33,35,39,40,42,45,51,
52,53,54,55,56,58, 59,
61,62, 64,66, 67,68, 69,
70,71,72,73,81,83,84

16,18

16,18, 31,33

16,18

N/S - not specified.
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Table 4. Assessment of the risk of bias for studies included in the meta-analysis

Newcastle-Ottawa Quality Assessment Scale 1,250
Comparabilit: Sum (0-9)
Yang etal. 1-1-1-1 2 1-1-1 9 1o
2019% c
- 750
Gan et al. g
201479 1-0-1-1 2 1-1-1 8 g
Rushatamukayanut et al E 500
Sora | YAEEE 1000 2 111 6 A
Chenetal 250 ¢
enetal
20167 1-0-0-1 2 1-0-1 6 , .- " . P
0 20 40 60 80
5882% etal 1-0-1-0 2 1111 7
® Gan A Chen ® Zhang

Saini et al. A . . .
20114 1-0-1-1 2 1-1-1 8 ¢ Cortés-Gutiérrez @ Tyagi ® Tabatabai * Yang
Cortés-Gutiérrez et al. 1-0-1-1 5 1141 8 Fig. 2. Funnel plot displaying odds ratios (x-axis) derived from reports on
2021 human papillomavirus (HPV)-16 and/or HPV-18
Tyagi et al. A o
501651 1-0-1-1 2 1-1-1 8
Tabatabai et al. 10:0:0 , .y P Discussion
2015>
Yang et al.
20045 1-0-0-1 2 1-1-1 7

General interpretation of the results

Results of data synthesis

Of the 10 reports containing numerical data that enabled
OR calculation, 8 assessed HPV-16 and/or HPV-18; however,
only 7 studies provided extractable data specific to HPV-16
or HPV-18. The OR results for HPV-16 and HPV-18 were
synthesized in a funnel plot (Fig. 2). This synthesis was
based on a total of 1,035 patients. The weighted mean OR
was 17.1 (standard deviation (SD) = 31.4). The OR result

In the collected research material, the percentage
of OSCC patients infected with HPV ranged from 0.0%
to 74.5%. Significant discrepancies in the results have
been confirmed in other reviews.®>% The discrepancies
are likely attributable to the testing of different types
of the virus within individual clinical trialws. Moreover,
the method of testing for the HPV genome, even of the
same type, is not uniform, which may be the reason for
differences in the results presented by different teams

reported in the study by Tyagi et al. was an outlier. of researchers.

Table 5. Results of individual studies included in the meta-analysis

Non-OSCC group HPV infections OSCC group HPV infections in OR and
(male/female), n; in the non-OSCC (male/female), n; the OSCC group, 7 HPV type
significance level

mean age [years] group, n (%) mean age [years] n (%)
Yang et al. 30 (14/16) 30 (14/16) 1.0
2019 50.0 133) 580 133) p=1.00 67,68
Gan et al. 68 (27/41) 200 (143/57) 12.5
2014%° N/S 2(28) N/S 35 (275) p < 0.05 l(S11S
Rushatamukayanut et al. 40 (N/S) 40 (N/S) 2.1
2014% 61.0 1(25) 315 260 p =056 N/
Chenetal. 189 (117/72) 178 (110/68) 50
20167 56.6 Ble2) 589 23 () p < 0.05 16,18
Zhang et al. 40 (24/16) 73 (48/25) 23
00413 N/S 22 (55.0) NS 54 (74.0) b <005 16,18
Saini et al. 105 (58/47) 105 (51/54) 3.2 6,11,16, 26,31, 33,
20114 420 265248 56.2 S p <0.05 35,45,51,53, 54,58
Cortés-Gutiérrez et al. 10 (N/S) 38 (N/S) 038
20211 455 000 43.0 129 p=092 16
Tyagi et al. 50 (N/S) 50 (29/21) 86.3
2019°! N/S gl 48.6 20 p < 0.05 511
Tabatabai et al. 27 (18/9) 39 (22/17) 428
2015% 63.6 000 64.2 17(436) p<0.05 16,18
Yang et al. 36 (N/S) 37 (N/S) 9.8
200459 N/S el N/S e p=0.13 16,18
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Of the 54 eligible studies, only 10 included a control
group. The ideal study design would involve a study group
and a control group that are matched in terms of sex and
age. In the available material, control groups were selected
primarily from patients of the same institution (but not
from the general population).

The results of the OR for the presence of the HPV
genome in OSCC vs. non-OSCC patients indicate the pres-
ence of a relationship between the occurrence of OSCC
and HPV-16 or HPV-18 infection. With the excep-
tion of the study by Cortés-Gutiérrez et al.,'> which was
conducted on a small group of patients, the OR for the
HPV-16 and HPV-18 in OSCC vs. non-OSCC groups is
greater than 1, indicating a higher probability of detecting
these types of virus in patients with OSCC. Based on the
patient-derived outcomes, it was confirmed that a posi-
tive result for HPV-16 and/or HPV-18 is associated with
a significant risk of developing OSCC.

The collected research material is insufficient to draw
similar conclusions regarding other types of the virus.
The study by Yang et al. showed no statistically signifi-
cant relationship between the incidence of OSCC and the
presence of HPV-67 or HPV-68 infection.?

Biological risk factors for OSCC

The current state of knowledge suggests a correlation
between HPV and the risk of OSCC, which is the subject
of this paper. Additionally, an increased predisposition
to OSCC is suspected in patients infected with
Epstein—Barr virus (EBV).>® A similar relationship has
been observed among individuals infected with bacteria
that cause periodontitis, i.e., Porphyromonas gingivalis
and Fusobacterium nucleatum. However, there is a lack
of clinical evidence for this relationship, and assumptions
are solely based on in vitro and animal studies.®” The
previously ambiguous relationship between Candida spp.
infection and the development of OSCC was confirmed
in a systematic review from 2023.%% The demonstrated
correlation supports the possibility of causality, which
requires further research.

HPV diagnostics

The gold standard for the diagnosis of HPV infection
is the identification of the genetic material of the virus
by polymerase chain reaction (PCR). An alternative
method involves the identification of cyclin-dependent
kinase inhibitor 2A (p16) protein immunohistochemi-
cally.’® A meta-analysis of diagnostic methods for oral
HPYV showed high sensitivity but moderate specificity
of immunohistochemical identification.®® It is, there-
fore, accepted that the detection of p16 is of high value
as a screening test, but may not be sufficient for sci-
entific purposes. The present systematic review was
based solely on source studies, in which the presence
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of HPV genetic material in patient tissues was con-
firmed by PCR.

Benign lesions

The infection with HPV may also contribute to the
development of benign lesions, commonly referred to as
oral warts. These include, among others, focal epithelial
hyperplasia (Heck’s disease), squamous cell papilloma
of the oral cavity, common wart (verruca vulgaris), and
condyloma acuminata of the oral cavity.”’ For a progres-
sion to a malignant state, the presence of appropriate
co-factors is necessary, including genetic predisposition,
smoking and alcohol consumption.”

The significance of HPV infection in oral potentially
malignant lesions, specifically in leukoplakia, remains
unclear.”? A recent systematic review has estimated the
overall HPV prevalence in leukoplakia at 6.66%, whereas
the prevalence of HPV-16 at 2.95%.”> However, the cur-
rent update from the World Health Organization (WHO)
classification of head and neck tumors distinguishes the
HPV-associated dysplasia as a separate lesion, with about
15% risk of malignant transformation.”+7>

Future research

A particular emphasis must be placed on the method-
ological problem that is present in all qualified studies.
The authors of the source papers attempted to estimate
the risk of OSCC among HPV(+) vs. HPV(-) patients
by designing studies in which the presence of the viral
genome was determined in OSCC and non-OSCC patients.
In order to most appropriately investigate the incidence
of OSCC among patients with HPV, a long-term follow-
up of HPV(+) vs. HPV(-) cohorts in the context of OSCC
occurrence is necessary. It is important to consider the
possibility of HPV infection during observation, and to
differentiate between the various types of the virus.

Limitations of the evidence

The limitations of the evidence included the follow-
ing: inhomogeneity in terms of HPV type; small number
of available controlled studies (not homogeneous in terms
of virus type); small number of patients on whom con-
trolled studies were conducted; and the risk of bias related
to the selection of study and control groups (present in
most studies qualified for the synthesis).

Limitations of the review process

The main limitation of the review process included the use
of a query in English, thereby excluding reports that lacked at
least a title or abstract in this language. Moreover, the search
engine and databases used do not ensure the identification
of articles published in locally indexed journals.
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Conclusions

Human papillomavirus is detected through genetic test-

ing in 0.0-74.5% of patients with OSCC. The weighted
average OR for detecting HPV-16 or HPV-18 in OSCC
patients is 17.1, suggesting that these viral variants may
contribute to the development of OSCC.
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