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Introduction

Head and neck squamous cell carcinoma (HNSCC) in-
cludes lip-oral cavity cancer, laryngeal cancer, nasopharyn-
geal cancer, and other pharyngeal cancers. Worldwide, an es-
timated 19.96 million new cases of cancer were recorded in 

2022, with 2.0% being lip-oral cavity cancer, 0.9% laryngeal 
cancer, and 0.6% nasopharyngeal cancer.1) In the same year, 
there were 9.7 million cancer-related deaths globally, with 1.9% 
attributable to lip-oral cancer, 1.1% to laryngeal cancer, and 
0.8% to nasopharyngeal cancer.1) The incidence of HNSCCs is 
rising in multiple countries, including some countries in Asia.2) 
In South Korea, HNSCCs constitute a substantial health bur-
den and accounted for over 7000 new cancer diagnoses and 
over 3000 deaths in 2021.3) Recent studies indicate that hu-
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man papillomavirus (HPV) is an important cause of HNSCCs 
globally, causing approximately 20%-70% of cancers of the 
oropharynx and about 7.4% and 5.7% of cancers of the oral 
cavity and larynx, respectively.4-8) The proportion of HNSCCs 
due to HPV, though varying widely by location, is highest in 
more developed countries, including South Korea.5)

Oral HPV infection is now recognized as a key driver of 
global increases in cancers of the oropharynx, which are most 
pronounced among males in North America, Europe, and parts 
of Asia.9) In South Korea, the incidence of cancer of the oro-
pharynx has increased by over 2% annually since 2000, with 
the sharpest rise observed in males.10) Furthermore, from 2008 
to 2020, HPV infection accounted for a growing proportion 
of cancers of the oropharynx in South Korea,11) a trend simi-
lar to those observed in the United States and France.12,13) This 
rising trend may place a substantial financial burden on South 
Korea’s healthcare system, in which the median treatment 
cost for cancer of the oropharynx was over $20000 (USD) in 
2016.14)

HPV vaccination, especially before sexual debut, may help 
prevent HPV-related cancers. Currently, 3 HPV vaccines are 
available in South Korea: a 2-valent vaccine (Cervarix™, 
GlaxoSmithKline), a 4-valent vaccine (Gardasil®, Merck & 
Co., Inc.), and a 9-valent vaccine (Gardasil®9, Merck & Co., 
Inc.).15) HPV vaccination in 12-year-old girls was introduced 
in South Korea’s National Immunization Program in 2016.14,15) 
However, routine HPV vaccination is not currently provided 
for boys.16,17) Globally, greater consideration is being given to 
gender-neutral HPV vaccination, which has already been im-
plemented in 33 of 38 member countries of the Organisation 
for Economic Co-operation and Development.16,18)

To help inform HPV vaccination policy, consolidated evi-
dence regarding HPV-associated HNSCCs is essential but 
scarce for South Korea. Notably, current estimates regarding 
HPV-positivity in oral cavity cancers are based on a few case 
series, primarily from Europe and North America.5) More-
over, to our knowledge, HPV positivity in HNSCCs in South 
Korea has been evaluated in only a few systematic reviews 
that included only some of the available studies in this area. 
To address this knowledge gap, the current study used data 
from HPV genotyping analyses in South Korean patients to 
comprehensively evaluate the prevalence and genotype dis-
tribution of HPV in HNSCCs by anatomical site.

Methods

A targeted review of the literature was conducted to iden-
tify studies published from March 2002 through January 
2023 that reported prevalences of HPV genotypes among pa-
tients with HNSCCs in South Korea. This review was con-
ducted in accordance with the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses 2020 reporting guide-
lines.19)

Search strategy
In June 2023 we conducted systematic searches in PubMed, 

Embase, and the Google Scholar database. Key search terms 
included “human papillomavirus,” “HPV,” “head and neck 
neoplasms,” “head and neck carcinoma,” “oropharynx,” “oro-
pharyngeal,” “oral cavity,” “tonsil,” “tonsillar,” “tongue,” 
“hypopharyngeal,” “hypopharynx,” “nasal,” and “nasopha-
ryngeal.” The search was limited to studies with the terms 
“Korea,” “South Korea,” “Seoul,” or “Republic of Korea.” A 
complete list of search terms and limits is provided in Sup-
plementary Table 1.

Study inclusion and exclusion criteria
Studies included in this review were selected based on 

predefined criteria, as described in Table 1. Specifically, this 
review included original studies, systematic reviews, or me-
ta-analyses reporting on the prevalence of HPV in adolescents 
and adults aged 13 years or older, with histologically con-
firmed invasive HNSCC. Outcomes of interest included the 
prevalence of high-risk (HR) HPV genotypes (16, 18, 31, 33, 
35, 39, 45, 51, 52, 56, 58, and 59) and low-risk (LR) HPV gen-
otypes.20) Studies varied regarding the number of genotypes 
included in laboratory assays as well as genotype-based def-
initions of HR and LR HPV. Systematic reviews and meta-
analyses were retrieved, and their reference lists were screened 
for potentially relevant articles. Studies reporting only on HPV 
prevalence in healthy populations or individuals with carci-
noma in situ or malignancies in other anatomic sites were 
excluded.

Study selection
To identify potentially relevant studies, a single reviewer 

(AFSM) conducted an initial screen of titles and abstracts. 
Studies undergoing the initial screen were retained for full-
text review if they fit or could not be excluded from fitting 
the inclusion and exclusion criteria based on the information 
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in the title and abstract. Full-text versions of studies passing 
the initial screen were then evaluated by a single reviewer 
(AFSM), who conducted a detailed assessment to determine 
whether the study fit the inclusion and exclusion criteria. 
Reasons for exclusion were documented.

Data extraction and synthesis
Using a preset template, information on key parameters 

was extracted from eligible studies and entered into a Micro-
soft Excel workbook (Microsoft Version 16.86). Parameters 
included study characteristics (study name, first author, pub-
lication date, and study design), patient characteristics (over-
all sample size, the number of study subjects with HNSCC, 
HPV-positive HNSCC, HR HPV-positive HNSCC, LR HPV-
positive HNSCC, and cancer type [see Supplementary Table 2 
for cancer type classifications]) method of tissue collection, 
method of HPV DNA detection, and type of HPV genotyping 
test. The following outcomes were extracted: overall HPV 
prevalence in HNSCC tumors, the distribution of HR and LR 
genotypes in HPV-positive HNSCC tumors, the age distribu-
tion of patients with HPV-positive HNSCC tumors, and the sex 
distribution of patients with HPV-positive HNSCC tumors.

Descriptive statistics, including frequency distributions and 
percentages, were used to analyze the prevalence of any HPV 

and HR genotypes by anatomical site, age, and sex. The pooled 
sample size and prevalence range for any HPV, HR HPV, and 
HPV genotypes were reported by HNSCC subtype. Weighted 
mean prevalence values were calculated using weights based 
on the study sample size. Data were systematically tabulated 
and visualized using bar charts.

Results

Summary of study characteristics
In total, 183 potentially eligible studies were identified, 

including 33 from PubMed, 36 from Embase, and 114 from 
Google Scholar (Fig. 1). After removing 17 duplicate records, 
166 studies underwent screening of the title and abstract, of 
which 129 were excluded for not fitting the inclusion criteria. 
Thus, 37 studies underwent a full-text review, among which 
18 were excluded for the following reasons: wrong outcome 
(n=7), wrong study population (n=7), and wrong study type 
(n=4).

In total, 19 studies met all inclusion and exclusion criteria 
(Table 2); all but 1 study21) were retrospective analyses. HN-
SCC evaluated in the studies included cancers of the orophar-
ynx,11,21-25) oral cavity,11,25-28) tongue,11,15,21,27,29,30) tonsil,11,21,22,25,30-36) 
and glottis28,37) (Table 3). Some studies evaluated multiple 

Table 1. Study selection criteria

Study variable Inclusion criteria Exclusion criteria*
Population • �Adolescents and adults, aged 13 years 

or older with histologically confirmed 
invasive HNSCCs (oral cavity,  
oropharynx, larynx [glottis],  
hypopharynx, tonsil, tongue, gum,  
posterior wall, and sinonasal tract)

• �Children aged less than 13 years
• �HPV-infected individuals without a histologically confirmed  

diagnosis of HNSCC
• �Immunocompromised populations (e.g., HIV-infected)

• �High-risk populations (e.g., smokers, people who abuse alcohol)

• �Special populations (e.g., prison inmates, immigrants, ethnic 
minority populations)

Outcome • �Prevalence of HPV, including high- 
and low-risk HPV genotypes in  
histologically confirmed invasive  
HNSCCs 

• �Anatomic site other than head or neck
• �Histology other than SCC
• �Carcinoma in situ
• �Non-histologically confirmed lesions
• �Risk factors for infection or diseases
• �No HPV DNA data
• �No HPV detection or genotyping results from a DNA-based assay
• �Attitudes or behaviors

Time • �March 1, 2002–January 31, 2023 • �Studies published before March 2002
Study type • �Original studies, systematic reviews, or 

meta-analyses†

• �Editorials, conference proceedings, studies without an abstract, 
narrative reviews, clinical guidelines

Language • �English or Korean • �Languages other than English or Korean
*studies with both included and excluded populations or outcomes were reviewed, and non-excluded data, if presented, were 
integrated into the review; †the full-text of relevant reviews and meta-analyses were perused for primary references. HNSCC, 
head and neck squamous cell carcinoma; HPV, human papillomavirus; HIV, human immunodeficiency virus; SCC, squamous cell 
carcinoma; DNA, deoxyribonucleic acid.
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subtypes of HNSCC.11,25,30) The total pooled sample size of can-
cer cases evaluated was 3002, including 885 cancers of the 
tonsil from 11 studies, 665 cancers of the oropharynx from 6 
studies, 600 oral cavity cancers from 5 studies, and 266 tongue 
cancers from 6 studies. In total, 12 studies11,21-24,27,28,32-34,36,37) re-
ported HPV prevalence by sex or provided data regarding the 
age of HPV-positive cases, using various age parameters and 
cut-off values (Table 4). Two22,27) of these 12 studies also re-
ported the prevalence of HR HPV by sex (footnote *) (Table 4) 
and 322,28,34) reported prevalences of HPV-16 and HPV-18 by 
sex. An additional study reported the mean age of patients 
with HR HPV-positive cancer of the glottis but did not provide 
estimates of HPV prevalence by sex.37)

Study methodology varied across the included studies (Ta-
ble 2 and Supplementary Table 3). Six studies were case se-
ries,11,22,25,26,28,38) including 1 comparing immunohistochemis-
try for p16 with a gold standard of polymerase chain reaction 
(PCR) for the detection of HPV in tumor samples.25) Six stud-
ies were retrospective cohorts designed to evaluate overall or 
progression-free survival based on clinical and tumor factors, 
including HPV status.23,24,27,33,34,36) One study evaluated sur-
vival using data prospectively collected from patients with 
cancer of the oropharynx.21) Other studies were cross-section-
al analyses evaluating HPV prevalence in HNSCCs compared 
with benign conditions affecting the same organ; these in-
cluded studies evaluating cancer of the glottis,37) tongue,29) and 

tonsil.31,35) Another comparative analysis evaluated HPV prev-
alence in cancer of the tonsil versus non-tonsillar cancer of 
the upper aerodigestive tract.32)

Most of the included studies assessed data primarily col-
lected before 2011,21,23,24,26,28-38) but some assessed data pri-
marily collected from 2011 onwards,11,25,27) including 1 study 
reporting on patients diagnosed with cancer of the orophar-
ynx from 2016 through 2022.22) In total, 13 of the included 
studies had sample sizes of less than 120 and were conducted 
in a single hospital.23,24,26,28-34,36-38) One study based in a dental 
hospital had a sample size of 187,27) while 2 other studies con-
ducted across multiple hospitals had sample sizes ranging 
from 175 to 466.25,34) One study did not specify where it was 
conducted.35)

Among the included studies, HPV genotyping was primar-
ily conducted by DNA chip using commercially available kits 
(Supplementary Table 3).24-27,32-34,38) Other studies conducted 
HPV genotyping using PCR,22,25,28) cloning,23) and fluorescence 
scanning.29-31,37) One study, published in 2004, assessed HPV 
genotypes using an in-house microarray for HPV DNA.35) Sev-
eral studies used p16 detected by immunohistochemistry with 
a predefined cut-off to test for HPV or HR HPV.11,21-25,31,33,34,36) 
However, except for Park, et al. (2012),24) Jun, et al. (2022),11) 
and Lee, et al. (2013),36) studies did not require p16 expression 
to define the detection of any HPV or HR HPV.

Prevalence of HPV in patients with head and neck 
cancer

Multiple studies reporting a range of prevalence values con-
tributed to the calculation of weighted mean prevalence esti-
mates of any HPV and HR HPV for cancers of the glottis,30,37) 
oropharynx,11,21-25) oral cavity,11,25-28) tongue,11,15,21,27,29,30) and 
tonsil.11,21,22,25,30-36) Prevalences of any HPV genotypes and HR 
HPV for cancer of the gums were based on a single study.27) 
HNSCC subtypes with the highest prevalence of any HPV 
were cancers of the oropharynx (weighted mean, 56.5%; range, 
14.5%-75.1%), tonsil (weighted mean, 51.6%; range, 13.9%- 
80.7%), and posterior wall (28.6%; range, 0.0%-33.3%) (Fig. 
2). HNSCC subtypes with the highest mean prevalence of 
HR HPV were cancers of the tonsil (weighted mean, 48.8%; 
range, 11.1%-78.9%) and oropharynx (weighted mean, 49.5%; 
range, 10.8%-72.7%).

Across subtypes of HNSCC, prevalences of any HPV varied 
for male cases (range, 8.6%-66.7%) and female cases (range, 
4.2%-84.6%) (Table 4). Across both sexes, the lowest preva-
lences of any HPV were reported for oral cancer27) and the 

Fig. 1. Flow diagram of study selection.
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highest prevalences, for cancer of the oropharynx cancer.21,24,36) 
The weighted mean prevalence of any HPV in HNSCCs was 
higher in male cases (37.9%) than in female cases (24.1%). 

The mean weighted prevalence of HPV-16 was lower in male 
cases (7.0%) than in female cases (24.3%), whereas the weight-
ed mean prevalence of HPV-18 was similar across sexes (male: 
8.8%; female: 9.6%). Studies varied regarding their definitions 
of age groups, as well as findings regarding the prevalence of 
HPV by age.

Genotype distribution of HPV detected in head and 
neck cancer

The distribution of detected HPV genotypes varied widely 
by study and HNSCC subtype (Fig. 3). HPV-16 was the most 
common genotype detected. The weighted mean proportion 
of HPV-positive samples in which HPV-16 was detected was 
75.6% for cancer of the oropharynx, 74.1% for cancer of the 
tonsil, 50.0% for cancer of the hypopharynx, 50.0% for can-
cer of the glottis, 40.0% for sinonasal cancer, 37.5% for can-
cer of the larynx, 29.5% for tongue cancer, and 26.8% for oral 
cavity cancer. HPV-18, the second-most common genotype 
detected, accounted for an average of 11.8% of HPV-positive 

Table 3. Number of included studies reporting on subtypes of 
head and neck cancer

Cancer type Studies*
Pooled 

sample size
(tested cases)

Pooled 
sample size
(HPV+ cases)

Glottis28,37) 2 189 14
Gums27) 1 80 7
Hypopharynx11,25) 2 78 8
Larynx11,25) 2 149 30
Oral cavity11,25-28) 5 600 45
Oropharynx11,21-25) 6 665 376
Posterior wall11,22) 2 7 2
Sinonasal tract11,25,31) 3 83 12
Tongue11,15,21,27,29,30) 6 266 48
Tonsil11,21,22,25,30-36) 11 885 516
Anatomic sites are listed in Supplementary Table 2. *studies 
can be counted as reporting for more than 1 cancer type.

Table 4. Prevalence of HPV in subtypes of head and neck cancer, by sex and age

Study HNSCC 
subtype N

Prevalence by sex Prevalence by age
Any HPV-16 HPV-18

Any HPV HR HPV
M (%) F (%) M (%) F (%) M (%) F (%)

Ahn, et al.22) (2023)* OPSP 83 13.0 17.2 7.4 10.3 0 0 ≤45 y: 14.8%
＞45 y: 14.3%

≤45 y: 14.8%
＞45 y: 8.9%

Jun, et al.11) (2022) Oropharynx 77 57.1 13.0 Mean age, 58.6 y
Kim, et al.21) (2016) Oropharynx 133 65.0 84.6
Kim, et al.23) (2014) Oropharynx 74 26.1 60.0 - - - - Range, 43-77 y
Kim, et al.27) (2018)* Oral 187 8.6 4.2 - - - - ＜65 y: 10.6%

≥65 y: 3.2% 
＜65 y: 7.4%
≥65 y: 1.1%

Kim, et al.32) (2010) Tonsil 47 24.4 50.0 - - - - Mean age, 58.4 y
Kwon, et al.33) (2014) Tonsil 79 32.4 54.5 - - - - ≤50 y: 42.9%

＞50 y: 57.1%
Lee, et al.36) (2013) Tonsil 90 66.7 62.5 ≤60 y: 75.0%

＞60 y: 44.0%
Lee, et al.37) (2011)† Glottis 95 Mean age, 63.2 y
No, et al.34) (2015) Tonsil 175 - - 8.3 26.3 10.3 10.5 HPV-16 - �≤55 y: 13.5% 

＞55 y: 7.0%
HPV-18 - �≤55 y: 5.6% 

＞55 y: 15.1%
Park, et al.24) (2012)‡ Oropharynx 93 52.0 63.6 - - - - ≤59 y: 78.1%

＞60 y: 38.9%
≤59 y: 78.1%
＞60 y: 38.9%

Shin, et al.28) (2002) Oral cavity 76 12.7 12.9 1.9 13.4 1.9 13.0 Mean age, 57.6 y Mean age, 57.6 y
Unweighted mean % 35.8 42.3 6.0 19.7 8.1 9.4
Weighted mean %§ 37.9 24.1 7.0 24.3 8.8 9.6
Table values represent percentages unless otherwise indicated. *the prevalence of HR HPV was 9.3% in male cases and 13.8% in 
female cases in Ahn, et al.22) and 5.2% in male cases and 2.8% in female cases in Kim, et al.27) In Ahn, et al.,22) the prevalence of 
HPV-58 was 8.3% in male cases and the prevalence of HPV-84 in female cases was 8.3%; †did not report on HPV prevalence by 
sex; ‡sex distribution data excluded 7 cases that were polymerase chain reaction-positive but p16-negative for HPV; §weighted 
by the samples sizes of studies reporting on HPV prevalence by sex. HPV, human papillomavirus; HNSCC, head and neck squa-
mous cell carcinoma; HR, high-risk; OPSP, oropharyngeal squamous papilloma.
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oral cavity cancers, 9.0% of HPV-positive cancers of the oro-
pharynx, and 8.6% of HPV-positive cancers of the tonsil. The 
weighted mean proportion of HPV infections involving HPV-
33 was 2.3% for cancer of the oropharynx, 2.0% for cancer of 
the tonsil, and 1.9% for oral cavity cancer. HPV-35 was de-
tected in an average of 7.2% of HPV-positive cancers of the 
glottis, 2.7% of HPV-positive cancers of the tonsil, and 2.6% 
of HPV-positive cancers of the oropharynx. HPV-52 was de-
tected in an average of 16.7% of HPV-positive sinonasal can-

cers. HPV-58 was detected in an average of 1.9% of HPV-
positive cancers of the oropharynx and 1.3% of HPV-positive 
cancers of the tonsil. HPV-69 was detected in an average of 
20.0% of HPV-positive sinonasal cancers and 0.6% of HPV-
positive cancers of the tonsil.

Discussion

The current review evaluated studies reporting on the prev-

Fig. 3. Distribution of HPV genotypes in subtypes of head and neck cancer, estimated from the pooled sample of included studies. Bars 
represent the weighted mean of the proportion HPV-positive cases in which the genotype was detected; weights were determined by the 
study sample size. Dots represent the lower and upper limits of the range of proportion detected. Bars without dots represent estimates 
derived from a single study. Proportions were estimated for each detected HPV genotype, regardless of whether it was part of a co-infec-
tion. HPV, human papillomavirus.

100.0

90.0

80.0

70.0

60.0

50.0

40.0

30.0

20.0

10.0

0.0

HP
V-

16

HP
V-

16

HP
V-

16

HP
V-

16

HP
V-

16

HP
V-

16

HP
V-

16

HP
V-

16

HP
V-

18

HP
V-

33

HP
V-

35

HP
V-

58

HP
V-

69

HP
V-

69

HP
V-

52

HP
V-

18

HP
V-

18

HP
V-

33

HP
V-

33

HP
V-

35

HP
V-

58

HP
V-

35

Glottic

50.0 50.0

37.5

26.8

11.8

75.6

1.9

9.0
2.3

2.6

1.9

40.0

16.7
20.0

29.5

74.1

8.6
2.0

2.7
1.3

0.6
7.2

Larynx Sinonasal Tongue TonsillarHypolarynx Oral cavity Oropharyngeal

Lower limit          Upper limit

Pr
ev

al
en

ce
 (%
)

Fig. 2. Prevalence of HPV of any genotype and HR genotypes in subtypes of head and neck cancer in the pooled sample of included 
studies. Bars represent the weighted mean prevalences; weights were determined by the study sample size. Dots represent the lower 
and upper limits of the range of prevalences. Bars without dots represent estimates derived from a single study. Two studies of cancer of 
the glottis both reported prevalences of any HPV of 7.4%; thus, a range is not shown. Prevalences cannot be compared across (A) and 
(B), as not all studies reported on HR HPV. HPV, human papillomavirus; HR, high-risk.

100.0

90.0

80.0

70.0

60.0

50.0

40.0

30.0

20.0

10.0

0.0

100.0

90.0

80.0

70.0

60.0

50.0

40.0

30.0

20.0

10.0

0.0

Glottis
Glottis

Gums
Gums

Hyp
opharyn

x

Hyp
opharyn

x
La

ryn
x

La
ryn

x

Oral c
avity

Oral c
avity

Oropharyn
x

Oropharyn
x

Poste
rio

r w
all

Poste
rio

r w
all

Sin
onasa

l

Sin
onasa

l

To
ngue

To
ngue

To
nsil

To
nsil

50.0 50.0

75.6 75.6

7.2 7.2

Pr
ev

al
en

ce
 (%
)

Pr
ev

al
en

ce
 (%
)

Prevalence      Lower limit      Upper limit

HPV of any genotype HR HPV

7.4 3.7
8.8 5.0

10.3

2.6

20.1
11.67.5

4.1

56.5 49.5

28.6

16.718.8 15.418.0
11.2

51.6 48.8

A B

Prevalence      Lower limit      Upper limit



HPV-Related Head & Neck Cancers in South Korea █ Syed Mohamed AF, et al. 

www.kjorl.org   125

alence and genotype distribution of HPV among South Ko-
rean patients diagnosed with HNSCC, finding that HPV was 
detected in a substantial number of cancers, including 56.5% 
of cancers of the oropharynx, 20.1% of cancers of the larynx, 
and 7.5% of oral cavity cancers. This finding fills a significant 
knowledge gap, as data on South Korea have been underrep-
resented in previous reviews of HPV-positivity in HNSCCs. 
While several reviews have estimated HPV prevalence across 
HNSCC subtypes using data from 30 to 273 studies globally 
and 4 to over 60 studies for East Asia,7,39-42) these estimates 
often include a diverse and inconsistently defined mix of Asian 
countries. Moreover, only 1 to 4 studies specifically focused 
on South Korean patients have been included in these reviews, 
highlighting the need for more region-specific data to better 
understand the burden of HPV-related HNSCC in South Ko-
rea.5,7,39-42)

Despite the limitations of previous reviews, we noted that 
our findings on the prevalence of HPV in HNSCC broadly ac-
cord with similar, albeit widely varying, estimates previous-
ly reported for Asia, which ranged from 20.4% to 51.7% for 
cancer of the oropharynx, 1.0% to 42.8% for oral cavity can-
cer, and 1.4% to 49.1% for cancer of the larynx.7,8,39-42) Data 
from the current review indicate that in South Korea HR HPV 
accounts for 70% to over 90% of HPV genotypes detected in 
cancers of the oropharynx, tongue, tonsil, and oral cavity. The 
HR HPV-16 genotype was particularly common among cases 
in our data, representing about three-quarters of all genotypes 
detected in cancers of the oropharynx and tonsil and over one-
quarter of genotypes detected in cancers of the larynx and 
oral cavity. Other reviews of HNSCC globally and in Asia 
have similarly reported that HPV-16 was overwhelmingly the 
most common genotype detected in HNSCC, particularly in 
cancer of the oropharynx, where it represented 75.9% to 
97.8% of detected genotypes.7,40,42) Although some co-infec-
tions were reported in the 19 studies included in this review, 
all involved HPV-16 or other HR genotypes, a finding consis-
tent with reports of co-infection in previous reviews of HPV-
associated HNSCC.39,42) Together, these findings align with 
the understanding that oral infection with HR HPV geno-
types is an important cause of HNSCCs in South Korea and 
globally.

We observed that the weighted mean average prevalence 
of any HPV was higher in male than female cases of HNSCC 
in South Korea. Previous studies have reported that compared 
with females, males have a 2- to 3-fold higher prevalence of 
HPV-16 in cancer of the oropharynx43) and account for 2 to 5 

times as many cases of HPV-associated HNSCCs.5) The male 
preponderance of HPV in HNSCCs may, in part, be explained 
by biological factors, including the greater transmissibility of 
oral HPV to males compared to females during oral sex44) and 
cross-protective antibody responses from HPV cervical infec-
tions in females.45,46) HPV vaccination of males may help re-
duce the burden of HNSCCs in South Korea. The nonavalent 
vaccine, available in South Korea, targets HPV genotypes, 6, 
11, 16, 18, 31, 33, 45, 52, and 58. Notably, HPV-33 and HPV-
58 were detected in a substantial number of HNSCC cases in 
the studies we reviewed.

Extensive between-study variability in the prevalence of 
any HPV and HR HPV in HNSCC tumors was observed in 
this review, a finding consistent with those of other reviews 
of HNSCC that have reported extensive heterogeneity in HPV 
prevalence within a single region or country.39,40,42) Extensive 
variability is also apparent in cross-regional comparisons of 
HPV prevalence, with some reviews reporting a higher prev-
alence of any HPV in cancer of the oropharynx in Asia than 
other world regions (46.3% vs. 35.6%40)), some a similar prev-
alence (20.4% vs. 24.9%7)), and some a lower prevalence (36.4% 
vs. 48.5%41)). In some countries, including the United States, 
Australia, Canada, Japan, and Singapore, the incidence of HPV-
positive cancer of the oropharynx has remained steady or in-
creased in recent decades, while that of HPV-negative cancers 
of the oropharynx has decreased, possibly due to declines in 
tobacco and alcohol use.47-49) In contrast, several countries in 
Europe have reported concomitant increases in both HPV-
positive and HPV-negative cancers of the oropharynx.49) No-
tably, varying incidence trends in HPV-positive HNSCC may 
reflect both geographic and temporal variations in sexual risk 
factors for oral HPV,37,50-53) as well as changes in oral HPV 
prevalence in the general population.54) Given the variable tem-
poral trends in HPV-positive HNSCC, cross-study differences 
in HPV prevalence in the current review may in part be due to 
differences in the years of case selection, which ranged from 
1991 to 2022.

As reported in other reviews,39-42) a range of HPV detection 
and genotyping methodologies were used in studies evaluat-
ing HNSCC in South Korea, which may have further contrib-
uted to cross-study variation in prevalence estimates. Although 
most of the included studies used PCR for HPV detection, 
the sensitivity and specificity of PCR-based assays can vary 
widely.55) Among studies in the current review, PCR tech-
niques, though not always fully described, varied with regard 
to being endpoint-based versus a quantitative assay, the se-
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quence target (L1 vs. L1/E6/E7), and the use of a commercial 
DNA chip versus other approaches. Notably, PCR may detect 
transient HPV infections unrelated to the malignancy, poten-
tially leading to an overestimation of the burden of HPV-re-
lated tumors.46) To address this issue, studies of HPV positiv-
ity in HNSCC tumors may evaluate other cellular markers to 
validate HPV-related oncogenesis.46) Notably, p16 overexpres-
sion, an indicator of post-translation dysregulation detectable 
by immunohistochemistry, is recommended as a surrogate 
indicator of HR HPV and for use in tumor staging for oropha-
ryngeal squamous cell carcinoma.46,55) Another cellular mark-
er, viral E6/E7 mRNA expression, indicates transcription of 
key HPV oncoproteins, correlates highly with p16 immuno-
histochemistry findings and is considered the gold standard 
of HPV-positivity in oropharyngeal tumors.49,55) In the current 
review, most studies evaluating cancers of the oropharynx re-
ported immunohistochemistry results for p16, most frequent-
ly,15,21,22,24,31,33,34,36) but not always11,23) using a threshold of greater 
than 70%. Several studies also evaluated oncogenesis mark-
ers, including E6/E7 viral mRNA, E2/E6 viral mRNA, PD-L1, 
EGRF, pRB, and c-MET.21,29-31,33,37)

The current review had some limitations, which should be 
considered when evaluating its findings. Definitions of the 
anatomical sites varied across the included studies and were 
not always clearly described. As this was a systematic litera-
ture review, our findings depend on how the included refer-
ence studies reported their data. For example, if the studies 
did not separate oropharyngeal cancer subtypes, we could not 
disaggregate and identify the specific components (e.g., ton-
sil, soft palate, tongue) they collected. In addition, some of 
the studies were not conducted by head and neck specialists, 
which may have led to inaccuracies in classifying the anatom-
ical sites. Furthermore, in some studies, cancer of the tonsil 
was reported as a separate category, potentially leading to a 
double counting of cases, as the tonsils are part of the oro-
pharynx. Double-counting may also have occurred in studies 
reporting separately for tongue cancer, which is a subtype of 
oral cavity cancer and oropharyngeal cancer. Case selection 
was not well described in several studies, and thus the gener-
alizability of their findings is unclear. Some studies assessed 
only a few genotypes of HPV, which may have led to an un-
derestimation of HPV prevalence. The number of HPV geno-
types tested varied across included studies, ranging from 3 to 
42, potentially affecting findings regarding the distribution of 
HPV genotypes in HNSCC tumors. Additionally, the assays 
used for HPV genotyping in different studies varied in the 

number of HPV genotypes detected, which may have contrib-
uted to inconsistencies in genotype detection across studies. 
Finally, 3 studies lacked data on genotype or HR HPV status 
and thus were excluded from HR HPV prevalence estimates, 
potentially affecting the accuracy of these estimates.11,21,36)

In conclusion, we found that HR HPV, particularly HPV-
16, was commonly detected in both male and female patients 
with subtypes of HNSCC in South Korea, particularly in can-
cer of the oropharynx. Safe and effective HPV vaccines are 
currently in use among girls only in South Korea.14,15,56) To 
decrease the future burden of HPV-associated HNSCCs in 
South Korea, consideration should be given to extending the 
use of HPV vaccines to males and boys.
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답    ④ 

해 설   �좌측 성대마비의 후두내시경 소견이다. 만성 흡인 환자 중 흡인의 정도가 심하지 않은 경우 자세교정술을 해볼 수 있다. 머리

돌리기 자세는 병이 있는 쪽으로 머리를 돌림으로써 병변측의 이상와나 인두벽의 면적을 줄여서 건강한 쪽으로 음식물이 

넘어가게 하는 방법으로 일측의 후두 혹은 인두마비가 있을 때 사용된다. 머리기울이기 자세는 일측 구강이나 인두기능 장애

로 연하 후 음식 잔류물이 구강, 인두에 남았을 때 사용되며, 정상 측으로 머리를 옆으로 기울여서 중력을 이용해서 연하를 

돕는 방법이다. 턱당겨내리기 자세는 인두반사가 지연될 때, 머리뒤로젖히기 자세는 구강에 혀의 운동이 저하된 경우 사용

해볼 수 있는 방법이다.
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