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Abstract: 
Human papillomavirus (HPV)-positive oropharyngeal squamous cell carcinoma (OPSCC) has emerged as a rapidly increasing global 
health concern with marked geographic variation in prevalence and clinical characteristics. Therefore, it is of interest to summarize 
the regional distribution, viral subtypes, detection methods and epidemiological trends of HPV-positive OPSCC across Africa, the 
Americas, Europe, the Western Pacific and Asia using evidence from published literature. Data show that HPV-attributable OPSCC is 
highly prevalent in North America, Europe, Australia and New Zealand, whereas comparatively lower rates are observed in Africa, 
South Asia and the Middle East, with HPV16 remaining the predominant genotype worldwide. HPV-positive OPSCC occurs more 
commonly in younger individuals, non-smokers and patients with high-risk sexual behavior and is consistently associated with 
improved survival outcomes compared with HPV-negative disease. Thus, data shows that the importance of standardized HPV 
detection methods, strengthened epidemiological surveillance and expanded HPV vaccination strategies to address the growing 
global burden of HPV-associated oropharyngeal cancer. 
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Background: 

Oropharyngeal cancer is a category of malignant illnesses that 
affect the oropharynx's tissues [1]. The palatine tonsils, the base 
of the tongue (including the lingual tonsils), the soft palate, the 
tonsillar pillars and the uvula are all parts of the oropharynx, a 
histologically diverse subsite within the head and neck region 
[2]. Generally speaking, these malignancies can be classified as 
either HPV-positive or HPV-negative [1]. In many regions of the 
world, oral cancer is a severe and expanding issue. When 
combined, oral and pharyngeal cancer rank sixth globally in 
terms of cancer incidence [3]. One uncommon tumor is 
oropharyngeal carcinoma. Anytime a patient reports a painful 
throat, odynophagia, or earache, it is necessary to suspect 
oropharyngeal cancer [4]. Approximately 60% of malignancies of 
the oropharynx are linked to HPV infection. In recent years, the 
prevalence has been rising, particularly among those under 45. 
This shift is ascribed to the growing number of sexual partners, 
oral sex and the incidence of HPV infection in developed nations 
[5]. Oropharyngeal squamous cell carcinoma (OPSCC), a 
relatively new clinical entity, is rapidly increasing worldwide 
and is linked to the human papillomavirus (HPV+) [6]. The first 
evidence that human papillomavirus (HPV) may be linked to a 
subtype of head and neck squamous cell cancer (HNSCC) was 
published by Syrjänen et al. and associates in 1983 [7]. Since then, 
there has been significant growth in the field of HPV, 
particularly HPV type 16, in HNSCC. The International Agency 
for Research on Cancer (IARC) subsequently said in 2009 that 
there is a strong epidemiological evidence for the casual role of 
HPV16 in the aetiology of cancer of the oropharynx and tonsil as 

a result of a substantial body of evidence. HPV in oropharyngeal 
squamous cell carcinoma (OPSCC) is the main focus of current 
research on HPV and HNSCC in general. Furthermore, a 
growing body of recent data suggests that HPV in the context of 
the oropharynx may still be too general and non-specific and 
that the concept of oropharynx needs to be narrowed down to 
specific sub-sites, specifically tonsillar and base of tongue 
squamous cell carcinoma (TSCC and BOTSCC) [8]. Therefore, it 
is of interest to report the prevalence of HPV positive 
oropharyngeal cancers across geographic regions. 
 
Molecular characteristics of HPV related oropharyngeal 
cancers: 
The carcinogenesis of OPSCC linked to HPV is mostly mediated 
by the E6 and E7 early proteins [9]. While E7 binds to pRb, 
encourages its breakdown and releases the E2F transcription 
factor, E6 inhibits p53 [10]. As a result, S-phase re-entry and viral 
replication are triggered and the G1/S cell cycle check point is 
deregulated. As a result of E7 activation, p16INK4a is 
overexpressed and freed from the pRb/E2F complex's inhibitory 
function, which enables epithelial cells to engage survival 
signaling pathways and avoid oncogene-induced senescence 
[11]. In HPV-associated tumors, p16INK4a overexpression is 
essential for cell survival, whereas in HPV-unrelated tumors, it 
is often inactivated. Thus, in oropharyngeal carcinogenesis, 
upregulation of p16INK4a is a valid surrogate marker of 
transcriptionally active HPV [12]. To lower the possibility of 
misclassifying HPV-negative tumors, which can occasionally 
retain p16INK4a expression, p16INK4a overexpression should 
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be combined with HPV DNA detection [13]. E6/E7 expression or 
the inactivation of p53 and pRb tumor suppressor genes are 
directly linked to chromosomal instability, which significantly 
raises the likelihood of the accumulation of genomic changes, the 
suppression of apoptotic signaling and an increase in telomerase 
activity [14]. 
 
Clinical characteristics of patients HPV+ oropharyngeal 
cancers: 

Unlike HPV-OPSCC, which has different tumor biology, HPV+ 
OPSCC is considered a distinct clinical entity. The human 
papilloma virus, which targets the p53 and pRb tumor 
suppressor pathways and alters the cell cycle, is the cause of 
HPV+ OPSCC [5]. Furthermore, initial tumors (T1 or T2) linked 
to advanced cervical metastases (N2 or N3) are common in HPV-
positive patients [15, 16]. In both HPV+ and HPV-negative 
patients, nebulous symptoms such as earache, odynophagia, 
dysphagia, or sore throat may be present. Patients with HPV+ 
disease, on the other hand, are typically younger, healthier and 
free of the typical risk factors for aerodigestive tract cancer, such 
as heavy alcohol or smoking. Furthermore, HPV+ illness 
patients frequently come with a painless neck lump and no other 
symptoms, making them comparatively asymptomatic. 
Fortunately, even when presenting with a similar disease load, 
individuals with HPV+ OPSCC have been demonstrated to have 
a much better prognosis and overall survival than those with the 
HPV− counterpart [17]. Prevalence rates of HPV-related 
oropharyngeal cancer in low- and middle-income nations vary 
by geographic location and anatomical subsite, ranging from 
36% to over 80%. Oral HPV infection rates, sexual behavior and 
rates of drinking and smoking are likely to have an impact on 
population-specific incidence rates of HPV-induced OPC. 
Nonetheless, HPV16 is the most common genotype among OPC 
that is HPV positive, making for about 95% of cases [18, 19]. 
Expanding and designing HPV vaccination programs to prevent 
HPV+ OPSCC globally is crucial, as is better characterizing the 
present impact of HPV+ OPSCC globally to give clinicians 
relevant information [20]. This study aimed to ascertain the 
regional distribution of oropharyngeal malignancies that were 
positive for the human papillomavirus (HPV). 
 
Prevalence and proportion of human papillomavirus (HPV)–
positive oropharyngeal cancers: 
African region: 
African data on OPCs and HPV are very limited. Dapaah et al. 
led a research in South Africa that examined 266 oropharyngeal 
carcinomas and discovered that only 14% of them were HPV 
positive. Merely 5% of the individuals had high-risk HPV. 
Additionally, the p16 IHC positive predictive value was 36%, 
which was far lower than what had been reported in other 
nations [21]. Just one patient in a Kenyan study that looked at 
the prevalence of HR-HPV in 160 HNSCC patients 
acknowledged engaging in oral-genital sex [22]. For males, the 
predicted regional ASIR is 0.44 per 100,000 populations, while 
for females, it is 0.10. Notably, Lu Y et al.'s ASIR estimations 
extrapolated the region's AF of 58.5% from a single South 

African study [23]. According to a recent systematic analysis 
conducted in Sub-Saharan Africa, p16 immunohistochemistry 
and HPV polymerase chain reaction were the most frequently 
used methods for determining HPV positivity in the head and 
neck across 31 studies involving 3,850 individuals. Overall, the 
HPV polymerase chain reaction positive was 15.3%, with the 
largest proportion among nasopharyngeal cancers (16.5%) and 
the p16 positivity was 13.6%, with the highest proportion among 
oropharyngeal cancers (20.3%) [24]. The pooled prevalence of 
head and neck HPV infection was 11%, according to the 
systematic review and meta-analysis, which included 16 South 
African studies that satisfied the criteria. With only a few studies 
published over a 25-year span, the research revealed a 
significant lack of prevalence data, pointing to both data gaps 
and a reporting lag among Southern African communities. High-
risk populations were regularly found to have higher HPV 
prevalence rates. In order to properly describe HPV-associated 
head and neck infections in this region, more through 
epidemiological research and standardized methodology are 
required, as the pooled prevalence of 11% was shown to be 
somewhat higher than global averages [25]. 30.3% (281/926) of 
the tumors in 926 OPSCC patients treated in the Netherlands 
between 2000 and 2015 were HPV-positive, according to a 
different cohort research. From 14.0% in 2000 to 48.1% in 2015, 
there was a noticeable and statistically significant increase in 
HPV-attributable OPSCC, suggesting a persistent upward trend 
in HPV-related illness. Of the 70 cases of HPV-positive OPSCC 
found in female patients, 80.0% (56/70) had cervical cytology 
data available. Compared to 4.2% (7/168) of female OPSCC 
patients who were HPV-negative, 16.1% (9/56) of these women 
had a history of abnormal cervical Papanicolaou (Pap) test 
results. These results indicate a substantial correlation between 
HPV-positive OPSCC and previous HPV-related cervical 
abnormalities in female patients and show a steady increase in 
HPV-positive OPSCC in the Dutch population [26]. 
 
American region: 
Singhavi et al. US study, which examined the SEER database, 
comprised 22,693 patients with HPV-OPC and known HPV 
status. As many as sixty-five percent of all OPC patients tested 
positive for HPV. OPC patients who tested positive for HPV 
were 2.8 years younger than OPC patients who tested negative 
for HPV. This study found that the socioeconomic position of 
African American patients played a major effect in the 
development of the disease [27]. The incidence of HPV positive 
was found to be greater in Western states compared to Southern 
states. This variance was also observed in terms of geographic 
location. Between the states in the south-central region and the 
states in the north-central region, it ranged from 58.2% to 71%. 
As a result, there is a requirement to encourage research inside 
institutions in order to examine the regional variations that exist 
and to push the therapeutic procedures that are already in use. 
The prevalence of HPV-positive OPC has significantly increased 
from 47% in the year 2000 to 73.7% in the year 2012, according to 
the findings of a multicenter study conducted in Canada that 
was directed by Habbous et al. and involved 3643 patients who 
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were diagnosed with OPC between the years 2000 and 2012. The 
participants who were included in the study had a male-to-
female ratio of 4:1 [28] and their mean age at the time of 
diagnosis was sixty years. One hundred and ninety-nine percent 
of the patients were either current or past smokers. Over the 
course of three years, from 2013 to 2017, a Brazilian investigation 
that was conducted by Pires et al. examined 254 patients with 
OPCs who had marked p16 IHC [29]. Abogunrin et al. found that 
the prevalence of HPV-related OSSC was 65.8% among non-
smokers in the United States and the prevalence was 71.4% in 
patients who had never consumed alcohol [30]. This was 
reported in individuals who had never consumed alcohol 
whatsoever. One of the first multicenter clinical trials that 
confirmed an improved prognosis for HPV-associated 
oropharyngeal cancer was carried out by Fakhry et al. in the year 
2008 [17]. In another significant piece of research that was 
published in 2012 by Ang and Sturgis it was discovered that the 
overall survival rate over a period of five years for patients with 
HPV-positive ovarian squamous cell carcinoma is greater than 
eighty percent. On the other hand, the survival rate for patients 
with HPV-negative ovarian squamous cell carcinoma is as low 
as forty percent in stage III and IV patients who were treated 
with chemotherapy and radiation [31]. According to the findings 
of the cross-sectional study that Giuliano et al. carried out in 2023 
on 196 participants, the prevalence of oral HPV was 6.6% for any 
identified genotype and the prevalence was 2.0%, 0.7% and 1.5% 
for high-risk (oncogenic), HPV-16 and 9-valent-HPV vaccination 
types, for example. HPV-16 was the most prevalent genotype 
among participants who tested positive for HPV (12.4% among 
men and 8.6% among women); the incidence of HPV was higher 
in men than it was in women and it was highest among men 
aged 51 to 60 years [32]. The prevalence of human 
papillomavirus (HPV) is significant in the Brazilian population, 
according to the research conducted by Colpani and colleagues. 
The prevalence of HPV varies depending on the demographic 
risk and the anatomical body site, with lower rates in the oral 
cavity compared to those in the cervical, penile and anal regions. 
There were 3,351 references that they found. Following the 
screening procedure, 139 of them were deemed suitable for 
inclusion in this systematic review, which included a total of 
57,513 people. There was a 25.41 percent prevalence of cervical 
HPV. Furthermore, the prevalence was found to be 36.21 percent 
in the penile region, 25.68 percent in the anal region and 11.89 
percent in the oral region [33]. 
 
European region: 

In an Italian investigation that was headed by Del Mistro et al. 
and colleagues, 143 OPC patients were examined for HPV 
positivity over the course of two time periods. The researchers 
discovered that the prevalence of HPV positivity had 
significantly increased from 16.7% to 46.1% [34]. Italian data on 
HPV status in HNSCC were reported from three other studies 
with HPV-DNA/HPV-E6*I mRNA double positivity. These 
studies had varying ranges, such as 37.9% in OPC (1992–2015) 
[35], 6% in OC, 20% in OPC and 1% in LC (2003–2012) [36] and 
32.3% in more recent years (2000–2018) for OPC [34]. Also, the 

ranges of these studies varied. There found a greater prevalence 
of HPV-driven OPC in females. On the other hand, it multiplied 
five times in females, going from 14.3% to 73.3 percent, while it 
doubled in males, going from 17.2% to 35.5%. At the other end of 
the spectrum, a French study that was conducted in 15 hospitals 
across France and led by Mirghani et al. discovered that males 
had a greater number of HPV-driven OPCs than females [37]. 
Researchers discovered that patients with higher socioeconomic 
status had a higher incidence of HPV-driven OPC. Over the 
course of the study, which was carried out by Gorphe et al. and 
colleagues between the years 2011 and 2021, it was discovered 
that the prevalence of HPV-associated (p16-positive) 
oropharyngeal cancer in France has progressively climbed, 
going from approximately 43 percent in 2011 to 57.3 percent in 
2021. Based on this pattern, it appears that those with HPV-
positive OPC are becoming more prevalent than those with 
HPV-negative illness. In addition, the overall population of OPC 
is getting older, with the number of patients who are older than 
70 years increasing significantly over time. The survival rates of 
HPV-positive cases are higher, despite the fact that the gender 
distribution and mean age of the groups are comparable. The 
findings show that there is a changing epidemiological pattern, 
which is associated with an increasing illness burden caused by 
HPV [38]. In the UK, Schache et al. examined 1602 patients who 
had already received an OPSCC diagnosis. They observed that 
younger age groups had higher rates of HPV-driven OPC. 
Nonetheless, the age distribution of HPV-positive groups did 
not change over the decades. Additionally, they analyzed the 
HPV positive rate across a ten-year period and found no rise, 
despite the fact that the overall number of OPC cases nearly 
doubled [39]. Stjernstrøm et al.  show wide variation in the 
prevalence of HPV-positive OPSCC, ranging from about 18% to 
65% across countries. In Nordic countries like Sweden and 
Denmark, the highest incidence has been seen. Conversely, 
countries in Central and Southern Europe, such as Greece and 
the Netherlands, have smaller proportions [40].  
 
Western pacific region: 
A study led by Hong et al. analyzing the prevalence of OPC (515 
cases) in Australia over two decades found a significant increase 
in the HPV positivity in OPC to three-fold (20.3% to 63. 5%) [41] . 
OPC instances in New Zealand have more than doubled over the 
past ten years, according to a study headed by Lucas-Roxburgh 
et al. 77.1% of the 267 OPC cases that were examined for p-16 
tested positive for HPV [42]. Between 1996 and 1998, HPV-
positive OPC was 61.9%; between 2010 and 2012, it was 87.5%. 
Even in this study, HPV-driven OPC was significantly correlated 
with age (less than 60 years). The authors of a brief study headed 
by Fu et al. that examined 68 OPC patients in Singapore 
discovered that 41.2% of the tissues tested positive for HPV; 
however, the study did not go into detail on the age or sex 
distribution of OPC [43]. A comparatively high frequency of 
HPV infection in laryngeal squamous cell carcinoma (LSCC) was 
shown by the discovery of HPV DNA in 62.6% of patients in 
northeastern China. But only a tiny percentage consistently 
displayed p16 overexpression, indicating that HPV indicators 
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vary. Overall survival was noticeably higher for HPV-positive 
patients than for HPV-negative ones. These results point to a 
significant HPV burden and the predictive significance of HPV 
DNA in LSCC in this local community [44]. It was discovered 
that 65.1% of OPSCC cases in eastern China were HPV-positive, 
with HPV16 being the most prevalent genotype. Compared to 
non-tonsillar sites, tonsils had a much higher frequency of HPV-
related tumors. At 7.2% and 4.0%, respectively, Epstein-Barr 
virus (EBV) infection and HPV/EBV co-infection were rare. 
Patients with OPSCC who tested positive for HPV had a 
significantly higher survival rate than those who tested negative, 
suggesting an optimistic prognosis. According to these results, 
eastern China's HPV-driven OPSCC burden and behavior may 
be getting closer to those observed in Western populations [45]. 
The total HPV prevalence in head and neck malignancies in 
South Korea was 30.3%, with oropharyngeal squamous cell 
carcinoma (OPSCC) having a particularly high rate of 70.1%. In 
comparison to HPV-negative cases, OPSCC patients with HPV 
were often younger and had a noticeably higher disease-free 
survival rate. While HPV rates in other head and neck sites 
stayed low, the percentage of OPSCC that was HPV-positive 
grew significantly between 2008 and 2020 [46]. HPV-16 and 
HPV-18 were equally represented at 10.3% in the Republic of 
Korea, where the frequency of high-risk HPV in tonsillar 
squamous cell carcinoma (TSCC) rose from 5.9% in 1991 to 31.6% 
in 2009. HPV-18 was linked to higher T classification and older 
age, whereas HPV-16 was linked to advanced stage and lymph 
node metastases. Interestingly, older age, advanced T stage and 
HPV-18 positive were all independent predictors of a worse 
outcome. These results point to an increasing incidence of HPV-
positive TSCC in Korea and imply that HPV-18 could be a 
predictor of adverse outcomes [47]. 
 
Asia: 

The frequency of OPSCC in Hong Kong has steadily increased 
over the past few decades, rising from 36 cases in 1986 to 116 
cases in 2020. Approximately 36.1% of cases detected between 
2010 and 2020 had high-risk HPV positive. Recent years have 
seen a notable rise in HPV-positive tonsillar malignancies, which 
increased from 40.4% in 2010–2015 to 64.7% in 2016–2020. These 
results imply that the rising incidence of OPSCC in the area is 
largely caused by the increased burden of HPV-associated illness 
[48]. According to reports, the prevalence of HPV-associated 
oropharyngeal squamous cell carcinoma in India was 22.8%, 
indicating a moderate burden of disease linked to HPV. Patients 
who tested positive for HPV were typically younger and more 
frequently linked to risky sexual conduct. There was no 
discernible link between HPV status and alcohol or tobacco 
usage [49]. Murthy et al. discovered that 20% of patients with 
head and neck squamous cell carcinoma (HNSCC) had p16 
expression, but 39.4% of them had HPV positive, with HPV16 
being the most common genotype. Younger, non-smoking 
females were more likely to be p16 positive, which is consistent 
with behavioral and demographic associations [50]. HPV16 was 
found in 81.7% of tumors, making it the most common genotype 
among the 180 cervical cancer cases from rural central India, of 

which 93% tested positive for one or more high-risk HPV types. 
The following additional high-risk kinds were found: HPV18, 31, 
35, 45, 56 and 59. In non-cervical epithelial malignancies, vulvar 
and vaginal cancers exhibited a strong correlation with HPV16 
(70% positive), whereas oral cancers were HPV16 positive in 
27.7% of cases. However, no high-risk HPV type was detected in 
any of the penile malignancies. According to these results, high-
risk HPV, especially HPV16, has a significant etiological role in 
cervical cancer in central India. It also has varying but 
noteworthy participation in a few anogenital and oral cancers 
[51]. In contrast, HPV DNA was never found in any of the 50 
oral squamous cell carcinoma (OSCC) patients from South West 
India who had histological confirmation of the disease in a cross-
sectional investigation. Results from extensive molecular testing 
targeting high-risk HPV subtypes HPV-16, HPV-18, HPV-31 and 
HPV-45 using TaqMan-based real-time multiplex PCR and 
nested PCR (using PGMY09/11 and GP5+/6+ primers) were 
consistently negative. These results show significant regional 
variation in HPV prevalence and show no HPV involvement in 
OSCC within this regional sample. Although larger multicentric 
studies across other Indian regions are necessary to confirm 
generalizability, the lack of HPV detection highlights the impact 
of regional sociocultural factors, sample characteristics and assay 
methodologies and implies that HPV may not play a significant 
etiological role in OSCC in South West India [52]. In Saudi 
Arabian patients with head and neck squamous cell carcinoma 
(HNSCC), Alsbeih et al. found a low overall prevalence of HPV-
DNA (3.5%; 10/285 cases), which was significantly lower than 
the 32–36% prevalence that has been reported worldwide. 
Compared to primarily HPV-negative oral cavity malignancies, 
HPV positivity was mainly limited to oropharyngeal tumors, 
where 21% of cases were HPV-DNA positive. Although the 
HPV-DNA detection rate was low, 42% (21/50) of the examined 
patients had p16 overexpression, which was substantially linked 
to better overall survival. Significantly, patients with HPV 
and/or p16 positivity showed better overall survival than those 
with HPV/p16 double-negative tumors, suggesting that 
HPV/p16 status is a useful prognostic indicator that can 
differentiate between physiologically favorable and less 
favorable HNSCC [53]. Recent epidemiological evidence further 
supports the growing global burden of HPV-associated OPSCC. 
Chen reported that HPV-positive OPSCC has become one of the 
fastest-rising malignancies in several developed countries, 
particularly in North America and Northern Europe, where 
HPV-driven tumors now account for the majority of newly 
diagnosed oropharyngeal cancers. The review also emphasized 
that HPV16 remains the predominant oncogenic genotype 
worldwide and highlighted the consistently superior survival 
outcomes observed among HPV-positive patients compared 
with their HPV-negative counterparts, reinforcing the 
importance of HPV vaccination and standardized surveillance 
strategies in reducing future disease burden [54]. 
 
Conclusion:  

HPV-positive OPSCC marked geographic variation, with high 
prevalence reported in North America, Europe and Western 
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Pacific region. HPV16 remains the dominant oncogenic genotype 
worldwide and HPV-positive tumors are consistently associated 
with improved clinical outcomes. Thus, standardized HPV 
detection methods and expanded vaccination programs are 
essential to address the growing global burden of HPV-
associated OPSCC. 
 
Challenges: 

The significant variation in reported prevalence across 
geographic locations is one of the main obstacles to 
comprehending the worldwide burden of HPV-positive 
oropharyngeal squamous cell carcinoma (OPSCC). 
Inconsistencies in HPV detection techniques, such as 
dependence on p16 immunohistochemistry alone versus coupled 
HPV DNA or mRNA testing, as well as variations in study 
design, population risk profiles, sociocultural norms and sexual 
behaviors all contribute to this inconsistency. Accurate 
assessment of regional burden and temporal trends is further 
hampered by the scarcity of data from low- and middle-income 
regions, especially Africa, portions of Asia and the Middle East. 
Furthermore, generalizability is limited by the 
underrepresentation of women, older persons and rural 
communities in much research. Comparisons between studies 
are further complicated by the absence of uniform reporting of 
anatomical subsites within the oropharynx. 
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