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1.Summary

author: Elor Saat

title: Prevalence of HPV associated head and neck cancer for the last five years

Aim:

The principle aim need to highlight is developing a link between Human Papillomavirus
(HPV) and head and neck cancers which took place during the last five-year time. Looking at
the available head and neck cancers data, I will create the link between this type of
malignancy and HPV by searching through the literature thoroughly. This analysis will lay
the foundation for a wider discourse on global trends and outlook. By this, we go beyond the

context of a one country and get something more globally accepted.

Objectives:

*HPV prevalence in head and neck cancers for the last 5 years and how its involving in recent
years.

*To find the areas of head and neck cancers where is the highest association with HPV cancer.

*To discuss the treatment of HPV head and neck cancer.

methodology:

The method of this original systematic literature review has been elaborately created to
follow the Principles of Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA). The purpose is to highlight the current trends, of HPV and head and
neck cancers prevalence in the last five years. The study envisions to aggregate the
quantitative data from the different research studies of HPV-related oncological research
within this domain to have a more definite grasp of the current mindset of the HPV-related
oncological research within this targeted range.

The core keyword domain consisted of "HPV," "head and neck cancer," "HPV Associated"

nn nn nn

"increase/increasing," "epidemiology," "oncology," "virology, "squamous cell," and

"papillomavirus".



results: During the thorough research literature review, we carefully studied seven crucial
research projects done to both uphold the incidence rates of human papillomavirus (HPV)
among head and neck squamous cell carcinomas (HNSCC) and to restate the clinical
significance of this virus in the occurrence of such cancers. This thorough analysis
discovered, that the HPV relationship to the oncogenesis is quite intricate and multifaceted,
the survival outcome after the disease is less optimistic, and the response to treatment
modalities in OPC is not very satisfactory. Driven by this consolidated point of view, the
studies combined create a wider vision regarding the effect of HPV on the course and the
prognosis of OPC, the likely effects of HPVT on OPC by means of various therapeutic
options. Through a review of these key studies which synthesizes the research finding, our
study emphasizes the major role of HPV as a biomarker for the diagnosis and prognosis and

directs the treatment plans to improve patient care in HNSCC.

conclusion: This study examined the complex link between HPV and oropharyngeal
squamous cell carcinomas (OPC) by reviewing recent literature. Our data shows that HPV is
an important indicator for OPC diagnosis and prognosis. We found significant genetic
alterations, such as those in the CYLD gene, that identify prognostic subgroups of HPV-
positive HNSCC patients. These findings emphasize the need for genetically targeted
treatment options. This research found significant regional diversity in HPV prevalence
among head and neck malignancies. It was observed greater incidence rates in North America
and Northern Europe, up to 20% in certain places. The variability shows that local health
policy, vaccination coverage, and HPV transmission behaviours determine these rates.
Targeted public health policies that meet localized epidemiological circumstances require this
kind of information. This study also underlined the role of demographics in cancer outcomes.
Compared to older patients, younger HPV-positive OPC patients recovered better. This shows
how age and lifestyle affect patient prognosis. This research also examined how viral
coinfections, particularly HPV-EBV interactions, affect development of cancer. Coinfection
dramatically alters antioxidant enzyme levels including GPx and SOD, demonstrating an
intricate biochemical connection that promotes carcinogenesis. This study also focused on
HPV-related head and neck cancer therapy advances. Personalized therapy, including targeted
and immunotherapies, has dramatically enhanced HPV-positive HNSCC treatment results.
These HPV-targeted oncogenic pathways medicines are more successful and less dangerous.
We found that HPV-positive patients react more to these treatments than HPV-negative

individuals, highlighting the relevance of HPV status in clinical decision-making. This



research also shows the pressing need for improved public health measures. HPV prevalence
must be closely monitored, especially in understudied locations. Additionally recommends
public health measures that target socio-economic, cultural, and behavioural variables that
influence HPV transmission and cancer incidence. Public education and HPV vaccination
programs must be optimized to reduce HPV-related cancers. In conclusion, this study shows
the complex relationship between HPV and head and neck cancers and the advances in
understanding and treating them. The findings highlight the need for public health initiatives
and research to improve HPV-related malignancies and patient outcomes worldwide.
Prospective studies should examine genetic profiling's consequences on outcomes from
treatment, viral coinfections' effects on cancer growth, and liquid biopsies' upward mobility.
Learning about these subjects will improve HPV-related head and neck cancer treatment and

public health precautions.



autorius: Elor Saat

pavadinimas: su ZPV susijusio galvos ir kaklo véZio paplitimas per pastaruosius penkerius

metus

Tikslas:

Pagrindinis tikslas, kurj reikia pabrézti, yra sukurti rysj tarp zmogaus papilomos viruso (ZPV)
ir galvos ir kaklo véZio, kuris pasireiské per pastaruosius penkerius metus. Zvelgdamas
turimus galvos ir kaklo vézio duomenis, nuodugniai iSnagrinéj¢s literattira, sukursiu ry$j tarp
$io tipo piktybiniy naviky ir ZPV. Si analizé padés pagrindus platesniam diskursui apie
pasaulines tendencijas ir perspektyvas. Taip iSeiname uz vienos Salies konteksto ir gauname

kazka labiau priimto visame pasaulyje.

Tikslai:

« ZPV paplitimas sergant galvos ir kaklo véZiu per pastaruosius 5 metus ir kaip jis susijes su
pastaraisiais metais.

« Nustatyti galvos ir kaklo véZio sritis, kuriose yra didziausias ry8ys su ZPV véziu.

« Aptarti ZPV galvos ir kaklo véZio gydyma.

metodika:

Sios originalios sisteminés literatiiros apzvalgos metodas buvo kruops¢iai sukurtas, kad bty
laikomasi sisteminiy perziiiry ir metaanaliziy pageidaujamy ataskaity teikimo principy
(PRISMA). Tikslas yra pabrézti dabartines ZPV ir galvos bei kaklo véZio paplitimo
tendencijas per pastaruosius penkerius metus. Tyrime numatoma apibendrinti jvairiy $ios
srities su ZPV susijusiy onkologiniy tyrimy tyrimy kiekybinius duomenis, kad biity galima
tiksliau suvokti dabartine su ZPV susijusiy onkologiniy tyrimy mastyseng $iame tiksliniame
diapazone.

Pagrindinis raktiniy Zodziy domenas buvo PV, »galvos ir kaklo vézys®, ,,susijes su 7PV,
,padidéjimas / padidéjimas®, ,,epidemiologija“, ,,onkologija“, ,,virusologija®, ,,skopiné

lastele* ir ,,papilomos virusas®.



Rezultatai: Per iSsamig mokslinés literatiiros apzvalga mes atidziai iStyréme septynis
svarbius tyrimy projektus, atliktus siekdami i§laikyti Zmogaus papilomos viruso (ZPV) daznj
tarp galvos ir kaklo plokscialgsteliniy karcinomy (HNSCC) ir pakartoti Sio viruso klinikine
reik§me. tokiy véZio atvejy. Si i§sami analizé atskleidé, kad ZPV rySys su onkogeneze yra
gana sudeétingas ir daugialypis, iSgyvenamumas po ligos yra maZziau optimistiskas, o atsakas }
gydymo biidus OPC néra labai patenkinamas. Remiantis §iuo konsoliduotu poziiiriu, kartu
atlikti tyrimai sukuria platesne vizijg apie ZPV poveikj OPC eigai ir prognozei, galima ZPV
poveikj OPC naudojant jvairias gydymo galimybes. Perziiirédami Siuos pagrindinius tyrimus,
kuriuose apibendrinami tyrimo rezultatai, misy tyrime pabréziamas pagrindinis ZPV, kaip
diagnozes ir prognozes biomarkerio, vaidmuo ir nurodomi gydymo planai, siekiant pagerinti

pacienty priezitirg HNSCC.

iSvada:

Sis tyrimas nagrinéjo sudétingg rysj tarp ZPV ir burnaryklés ploks¢iyjy lasteliy karcinomy
(OPC) perzidrint naujausig literatirg. Misy duomenys rodo, kad ZPV yra svarbus OPC
diagnostikos ir prognozés rodiklis. Mes nustatéme reikSmingus genetinius pokycius, tokius
kaip CYLD geno pakitimai, kurie identifikuoja prognostines grupes tarp ZPV teigiamy HNSCC
pacienty. Sie rezultatai pabréZia geneti$kai tiksliniy gydymo galimybiy poreikj. Tyrimas
parodé reik§minga regionine ZPV paplitimo jvairove tarp galvos ir kaklo piktybiniy naviky.
Buvo nustatytas didesnis sergamumas Siaurés Amerikoje ir Siaurés Europoje, kai kuriose
vietose iki 20%. Si kaita rodo, kad vietos sveikatos politika, skiepijimo apréptis ir ZPV
perdavimo elgsena lemia Siuos rodiklius. Tikslios visuomenés sveikatos politikos,
atitinkancios vietines epidemiologines salygas, reikalauja tokio tipo informacijos. Tyrimas
taip pat pabrézé demografijos vaidmenj véZio rezultatuose. Jaunesniems ZPV teigiamiems
OPC pacientams pasveikimo rezultatai buvo geresni nei vyresniems pacientams. Tai rodo,
kaip amZius ir gyvenimo bidas veikia paciento prognoze. Sis tyrimas taip pat nagrinéjo, kaip
virusy ko-infekcijos, ypa¢ ZPV-EBV saveika, veikia véZio vystymasi. Ko-infekcija reikimingai
keicia antioksidaciniy fermentuy, tokiy kaip GPx ir SOD, lygj, parodydama sudétinga
biocheminj ry§j, kuris skatina kancerogeneze. Sis tyrimas taip pat buvo sutelktas j pazanga
gydant su ZPV susijusj galvos ir kaklo véZ]. Individualizuotas gydymas, jskaitant tikslinj ir
imunoterapija, Zymiai pagerino ZPV teigiamy HNSCC gydymo rezultatus. Sie vaistai, nukreipti

j ZPV sukeltas onkogenines kelius, yra sékmingesni ir maZiau pavojingi. Mes nustatéme, kad



ZPV teigiami pacientai geriau reaguoja j $iuos gydymo biidus nei ZPV neigiami asmenys,
pabrézdami ZPV statuso svarba klinikiniams sprendimams. Sis tyrimas taip pat parodo skuby
poreikj gerinti visuomenés sveikatos priemones. ZPV paplitimas turi biti atidZiai stebimas,
ypac mazai istirtose vietoveése. Be to, rekomenduojamos visuomenés sveikatos priemonés,
nukreiptos j socialinius-ekonominius, kultdrinius ir elgsenos veiksnius, turincius jtakos ZPV
perdavimui ir véZio paplitimui. Vie$osios $vietimo ir ZPV vakcinacijos programos turi bati
optimizuotos siekiant sumazinti su ZPV susijusius véZius. Apibendrinant, $is tyrimas parodo
sudéetingg ry§j tarp ZPV ir galvos bei kaklo véZiy bei pazangg suprantant ir gydant juos.
Rezultatai pabréZia visuomenés sveikatos iniciatyvy ir tyrimy svarba siekiant pagerinti su ZPV
susijusiy piktybiniy naviky ir pacienty rezultatus visame pasaulyje. Busimi tyrimai turéty
nagrinéti genetinio profiliavimo pasekmes gydymo rezultatams, virusy ko-infekcijy poveikj
véZio augimui ir skys€iy biopsijy galimybes. Supratimas apie $ias temas pagerins su ZPV

susijusio galvos ir kaklo véZio gydyma ir visuomeneés sveikatos atsargumo priemones.
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S.Introduction

Head and neck cancers are usually found in the upper aerodigestive epithelium. The
uncontrolled cell division with the carcinomas cells that may then lead to malfunctioning of
the particular organ. One of the possible reasons is that the carcinogens found in some high
tobacco items, leading to squamous cells to build in (Argiris et al., 2008). Areas that are
likely to be affected include Larynx, Nasal cavity, Paranasal sinus, and oral cavity. This
uncontrolled division of cells is also referred to as epithelial malignancies, the term that is
used in medical and related the disease to malignancies is Squamous Cell Carcinoma of Head
and Neck Cancers (SCCHN) (Argiris et al., 2008). Patients with head and neck cancers have
a very advanced stage that only involves lymph nodes. Treatment of SCCHN may involve
some principles and is also complicated. In a research paper Mody et al. (2021), they
mentioned the treatment principles and how they overlap, it was also stated that the treatment
overlap because of being site specific and histology specific. The treatment of SCCHN may
involve different surgeons working together, like head and neck surgeons, medical

oncologist, plastic surgeons and some other surgeons as well (Mosy wt al., 2021).

5.1 Morbidity and mortality worldwide:

Treatments have been advanced in both diagnosis and treatment, however the mortality and
morbidity is still high enough, and this is the reason why Head and Neck cancers is one of the

major health burdens.

5.2 Human Papillomavirus (HPV) and r certain types of head and neck cancer:

The HPV virus is associated with cervical cancer and along with that it has been unclear that
how HPV virus is linked with non anogenital cancers (Gillison & Lowy, 2004). More than
500,000 cases are reported every year with SCCHN. There are different genes present for the
virus HPV, for example HPV 16 is the type that highlights that the cells are filled with the

tumor.

5.3 Overview of Cancer Landscape

In the global context, the landscape of cancer, including head and neck cancers associated
with human papillomavirus (HPV), mirrors the complexity and diversity seen across different

regions, presenting both challenges and opportunities for targeted public health strategies. As
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one of the most prominent kinds of head and neck cancers, about one third of which are
caused by the HPV, is forced to face the growing problem both internationally and locally.
The importance of HPV in cervical cancers is known to the scientific community globally;
however, there is also a clear link between HPV infection and cancers beyond the genital
region. Global impact of HPV-associated head and neck squamous cell carcinoma (HNSCC)
has multiple facets in different populations, systems of care as well as various outcomes,

therefore, a patient-centered approach to combat this public health issue is obligatory.

5.4 Major Causes of HPV-Associated Head and Neck Cancer

Understanding the causes behind HPV-associated head and neck cancer is crucial for both
prevention and treatment strategies. The primary causative factor is infection with high-risk
strains of human papillomavirus, particularly HPV16 and HPV 18, which are known to cause
cellular mutations leading to cancer (Handisurya et al, 2009). However, the risk of

developing cancer from HPV is influenced by several other factors:

» Tobacco Use: Tobacco smoking significantly increases the risk of head and neck
cancers, and when combined with HPV infection, the risk escalates further (Pezzuto et
al, 2015).
* Alcohol Consumption: Alcohol acts as a co-carcinogen and is particularly impactful
in the presence of HPV and tobacco use (Handisurya et al, 2009).
* Oral Hygiene: Poor oral health and persistent oral infections can provide a conducive
environment for HPV-mediated carcinogenesis (Handisurya et al, 2009).
* Sexual Behavior: Engaging in behaviors that increase the likelihood of HPV
transmission, such as having multiple sexual partners or unprotected oral sex, also
raises the risk (Stock et al, 2013).
* Immune Function: An impaired immune system can decrease the body's ability to
clear HPV infections, leading to higher risks of progression to cancer (Stock et al,
2013).
These factors collectively influence the likelihood of developing head and neck cancers from
HPV, underlining the importance of comprehensive preventive measures, including lifestyle

modifications and vaccination strategies.
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5.5 Importance of studying prevalence of HPV associated head and neck cancer

Exploration of how human papillomavirus (HPV) causes head and neck and oropharyngeal
(mouth) cancers globally is highly significant for a range of factors. The key purpose of
studying time series trends is to check the performance of public health efforts and
intervention plans, like conducting health campaigns, that are aimed at limiting the
transmission of HPV on the global scale. Many countries have already installed HPV
vaccination programs as one of the health care interventions, though the exact contribution of
the measures on the number of head and neck cancers cases need to be thoroughly studied.
This will entail kind of considering changes in the vaccination strategy, which might involve
including populations with the highest risk maybe, or modifying the vaccination schedule so

as to lead to better outcomes.

Specialized features such as the biopsy, light microscopy and immunohistochemistry need to
be considered in order to study the condition worldwide. This research is essentially
necessary to making healthcare policy decisions in areas with the paucity of resources for
cancer care. The exactness with which the strain of HPV-associated diseases is estimated
improves healthcare systems, which allocate their resources effectively thus prioritizing
investments in a wide range of services from screening to diagnosis, treatment and palliative
care. The widespread of HPV-positive HNSCC cases suggests the implementation of
multilayer HPV-specific interventions, like availability of testing for HPV detection and

differentiated methods of intervention focusing the most persistent HPV types.

5.6 Need for public health intervention and potential impact on healthcare policies

Targeted community public health activities are inevitable contributors to global movement
against HPV associated head and neck cancers. The worldwide understanding of these
cancers’ epidemiological trends lays the grounds for more and more effective interventions
that are exactly customized to the healthcare environment of a certain type. This could be
aimed at the general population by educating them about the causal relationship between
HPV and oro-facial cancers and also involving the white or alcohol consumption which can
increase the risk for HPV infection. The search for the link between HPV and the origin of
head and neck cancers is not just science but concerns the public health by suggesting

risk/benefit allocation for healthcare and eventually population well-being. It points out the
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imperativeness of having the program in place incorporating vaccination, education, and
behavioural adjustments in addition to the HPV surveillance, as the only way to prevent

HPV-induced cancers.
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6.Aim and Objectives:

Aim:

The principle aim need to highlight is developing a link between Human Papillomavirus
(HPV) and head and neck cancers which took place during the last five-year time. Looking at
the available head and neck cancers data, I will create the link between this type of
malignancy and HPV by searching through the literature thoroughly. This analysis will lay
the foundation for a wider discourse on global trends and outlook. By this, we go beyond the

context of a one country and get something more globally accepted.

Objectives:
* HPV prevalence in head and neck cancers for the last 5 years and how its involving in
recent years.
» To find the areas of head and neck cancers where is the highest association with HPV
cancer.

e To discuss the treatment of HPV head and neck cancer.

15



7. Literature review:

7.1 Prevalence of human papillomaviruses in patients with head and neck squamous cell

carcinoma

This study investigates the distribution of HPV types and their prevalence among head and
neck squamous cell cancer (HNSCC) patients in various understudied regions globally
(Bruggink et al., 2012). The role of HPV in HNSCC is well-established, yet detailed
information on its prevalence and strain distribution in lesser-studied areas remains limited.
Our research aims to uncover the prevalence rates of HPV among HNSCC patients, identified
at 10.0% across several nations, highlighting significant differences in the distribution of
virus strains (Krupar et al., 2013). This approach underscores the importance of geographic
variations in HPV strain distributions, which enrich our understanding of the global

characteristics of HPV-associated HNSCC.

Expanding the context of this study to encompass a broader geographic scope reveals an
uncharted HPV prevalence rate of 20.0% (Shilpa Kusampudi and Konduru, 2021). This new
perspective emphasizes the significance of geographical diversity by illustrating the unique
regional patterns of specific HPV types, not only in the context of cancer burden but also as a
basis for future research (Li et al., 2010). The precision of this advanced knowledge suggests
that geographic variations play a crucial role in HPV's involvement in significant oncological
conditions. It also points to the potential for implementing vaccination programs tailored to
high-risk populations and dominant HPV strains in each region, contributing to effective
public health efforts. This work also adds up on the data gap by the side and further creates

opportunities for studies for at-home trials and clinical research project issues.

The goal of discovery of the profound data concerning the general differences in the HPV
prevalence and type distribution worldwide calls for further research. What part does life
style and socio-cultural aspects play in them? Is genetic predisposition the main factor very
important? Articulating such questions can therefore sharpen our insights into how HPV
works with HNSCC in different populations (Mahal et al., 2019). This research project
extends beyond the narrow confines of HPV HNSCC interaction examination and tries to see
the disease from all angles. In addition to this, it will also shed light on the contribution of
environmental aspects, society, and genetics to the occurrence and growth of the disease in

various regions around the globe. This research offers a chance for going deeper into
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searching for HPV being an actual prognostic and therapeutic factor for HNSCC patients. Is
there a difference in the treatment outcomes for HPV-positive tumors in these regions, when
compared to the treatment outcomes for the same type of tumors around the world? What
about HPV-status of an individual determines that individual's treatment strategy?
Investigations into these latest developments could very well lead to the discovery of more

targeted and efficient patient treatments.

7.2 Epidemiology and incidence of HPV-related cancers of the head and neck

Roman, B. R., & Aragones, A. (2021). Epidemiology and

The research carried out bt Roman & Aragons, bridges the knowledge gap about the distinct
patterns and variances in HPV infection and associated malignancies among various
demographic groups (Scott-Wittenborn and Fakhry, 2021). Even though earlier studies have
linked HPV to a number of cancers, more comprehensive data on global and regional
variations is still needed to provide insight into the overall burden of HPV cancers
worldwide, emphasising the higher proportion in high-income nations as well as particular
regional variations such as higher rates in Oceania and Africa. Due to shifting demographics,
the study examines the alarming trend of older persons, especially White males, developing
oropharyngeal cancer linked to HPV, a disease that in certain areas has already surpassed
occurrences of cervical cancer. Significant racial differences in the frequency of HPV
infection and cancer incidence are shown by racial disparities, with non-Hispanic Black
adults having higher rates than other US ethnic groupings (Borrell and Dallo, 2007). Impact
of vaccination: the study highlights how HPV vaccination may help lower the incidence of
cancer by demonstrating the encouraging results of herd immunity on those who have not
received the vaccine as well as significant drops in genital HPV infection in groups who have
received it.By filling up these gaps, this research offers important insights into customised
preventive approaches. By gaining an awareness of the differences in HPV prevalence and
demography, customised prevention programmes that target high-risk groups and age groups
may be developed. In order to increase vaccine equity, it is important to address inequities
that emphasise racial disparities in HPV infection and cancer incidence (Ramer et al., 2016).
This calls for the implementation of culturally competent outreach and education initiatives.
Strategies to raise vaccination rates and optimise population protection can be informed by
optimising vaccination programmes that provide information on the efficacy of HPV

vaccination and herd immunity.
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Beyond these important realisations, the paper presents intriguing directions for more
research. Examining the differences in HPV prevalence and cancer rates between countries
and regions helps identify possible differences in socioeconomic status, cultural background,
and access to healthcare (ADLER and OSTROVE, 1999). Do cultural views about sexual
health or restricted access to immunisation programmes contribute to higher rates in Oceania
and Africa? By going further into these issues, fundamental disparities may be addressed and

targeted solutions can be informed.

7.3 A systematic literature review of the human papillomavirus prevalence in locally and
regionally advanced and recurrent/metastatic head and neck cancers through the last decade:
The “ALARM” study

Our comprehension of HPV infection as well as its importance in aggressive head and neck
cancers (HNC) has been limited to what has been found less than 10 years before (Spence et
al., 2016). Such lack of information on HPV-related HNSCC hindered the precise
measurement of its incidence, the tailoring of therapies for individualized risk factors, the
definition of cost-effective preventive measures and so on. Consequently, a recent exploration
was carried out with the aim of closing this disparity and the study was conducted between
the years of 2010 to 2020. An in-depth review of the HPV prevalence for LA and RM HNC
patients at the global level was done.

This extensive study covered 81 papers and involved the assessment of over 9000 HNC
patients to help the researchers to define the number of important conclusions. First of all, it
exposed a concerning fact: 50% of OPCs (oropharyngeal cancer) and at minimum one in four
LA/RM HNC (Laryngeal and RMax HNC) cases had positive HPV test results. Through this
shockingly high instances, we have a clear depiction of the risk factor that HPV testing could
be utilized both for the diagnosis and the treatment of the HNCs as it could be a factor that
could be contributing to the development of at least a subset of these cancers (Ruiz-Pulido et
al., 2021). In the meantime, the research also reported marked differences in HPV rate across
regions. It is evident after looking into the data that North America and Northern Europe
show rate which is much higher than other regions. It also points out why such studies are
needed and measures are underway to gather such data in regions that are under-studied at
present. What is worth noting as well is that according to the study the p16-based testing
method seems to be the most commonly used technic among the ones that detect HPV
infections, providing different insight for clinical practice standardisation in the future. Such

findings have basic implications for public health and disease treatment. The study shows the
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great role of HPV infection-associated HNC, predominantly in advanced disease stages and

especially in certain regions which include OPC (Szymonowicz and Chen, 2020). This key

part additionally makes it clear that HPV testing is of utmost importance for assessing and

treating regular cancer of head and neck. With this information being utilized, doctors and

other healthcare professionals will be able to make a more intelligent decision when it comes

to overall treatment, which may result in more satisfactory outcomes.The differences in the

regions are also used as a wake-up call encouraging more studies and targeted actions in areas

with little data and info. On a final note, this analysis can be considered a significant step

toward trying to understand the role of HPV in highly malignant HNC cases. To summarize,

the study is directed towards increasing life quality of people who can have HPV-caused type

of condition by establishing more precise prevention tools, detection methods and approaches

for HPV virus treatment (Soheili et al., 2021). Such a work can be initiated via obtaining

comprehensive data, focusing on geographical variations and highlighting the significance of

HPV test provision.

Aspect
Overall HPV Prevalence
in HNSCC
Regions Studied

Significant Findings

Role of Lifestyle and
Socio-Cultural Aspects

Impact on Treatment and
Prognosis

HPYV Vaccination Impact
Racial and Demographic
Disparities

Advanced HPV-related
HNC Findings

HPYV Testing Methods

Public Health
Implications
Research
Recommendations

Details
10.0% (Bruggink et al., 2012); 20.0% in broader geographic
scope (Shilpa Kusampudi and Konduru, 2021)
Various understudied regions globally, broader geographic
scope including high-income nations, Oceania, and Africa
Geographic variations in HPV strain distribution; unique
regional patterns of specific HPV types observed
Further research needed to understand the impact of
lifestyle, socio-cultural aspects, and genetic predisposition
on HPV prevalence
HPV-positive tumors may influence treatment strategies;
calls for investigations into treatment outcomes based on
HPYV status
HPV vaccination may lower cancer incidence; benefits of
herd immunity observed; need for culturally competent
outreach and education initiatives
Higher rates of HPV-related cancers in non-Hispanic Black
adults; significant racial differences in HPV infection and
cancer incidence
50% of oropharyngeal cancers (OPCs) and at least 25% of
locally advanced/recurrent metastatic HNC cases tested
positive for HPV
pl6-based testing method most commonly used for
detecting HPV infections
HPYV testing crucial for assessing and treating regular HNC;
emphasizes need for data collection in understudied regions
Calls for more comprehensive data on HPV prevalence,
focusing on geographic variations; highlights importance of
tailored prevention programs
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7.4 Incidence of anogenital warts: epidemiological risk factors and real-life impact of human
papillomavirus vaccination

Key lifestyle and health variables which were discussed in the Tyros et al. (2021) impacting
the development of AGW were found in this review. Increased risk factors include smoking,
having had more lifetime partners, just starting a new relationship, and having reduced
immunity from organ transplantation or HIV (Roland and Stock, 2003). Interestingly, it's still
unknown how some factors like using condoms, taking oral contraceptives, and getting other
STIs are related to AGWs, necessitating more research. Counselling on appropriate sexual
behaviour and quitting smoking comes to light as an important preventative tool, especially
for younger people. Additionally, those with impaired immune systems should perform
routine self-examinations. The most encouraging glimmer of hope, though, is HPV
immunization (Prue et al., 2016). The review does a fantastic job of illustrating the sharp drop
in AGW incidence that is seen in nations with high immunisation rates. Interestingly, the
nine-valent and quadrivalent vaccinations both successfully target the HPV strains that cause
90% of AGWs. This compelling real-world evidence emphasises how highly effective HPV
vaccination may be in reducing the incidence of AGWs and the related burden. Healthcare
providers are better equipped to provide tailored preventive interventions when they can
bridge the gap between risk factors and the effectiveness of immunisation. We can greatly
lessen the burden of AGWs by targeting certain risk factors by counselling and advocating for
the efficaciousness of HPV vaccination (CASTLE and MAZA, 2015).Hence, patients believe
the information they have been entrusted with, which in turn gives them the evidence-based
knowledge they deserve to make quality decisions in regards to their health and well-being.
By a systematic exploration of how HPV vaccination contributed to the elimination of
cervical cancer and other risks that determine the infectiousness, this review is directed

towards a more optimistic tomorrow.

7.5 Advances in the Treatment of HPV-Associated Head and Neck Cancers
The management of HPV-associated head and neck squamous cell carcinoma (HNSCC) has
significantly evolved over the past few years with the development of more personalized

treatment strategies. The best treatment options include:
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* Surgery: Aimed at removing the tumor with precision while sparing as much normal
tissue as possible. Surgical techniques continue to advance, improving outcomes and
reducing morbidity (Wyld et al, 2015).

+ Radiation Therapy: Highly effective, especially in HPV-positive cases, which tend
to show better response rates. Techniques like intensity-modulated radiation therapy
(IMRT) allow high doses of radiation to be delivered to the tumor with minimal
impact on surrounding healthy tissue (Wyld et al, 2015).

* Chemotherapy: Used primarily in conjunction with radiation therapy to enhance the
effectiveness of treatment, particularly in advanced stages of the disease (Wyld et al,
2015).

» Targeted Therapy: Focuses on blocking specific growth signals in cancer cells.
Ongoing research is targeting pathways influenced by HPV oncogenes, offering hope
for more effective treatments with fewer side effects (Skelin et al, 2023).

* Immunotherapy: Exploits the body's immune system to attack cancer cells. Given
the viral etiology of HPV-associated cancers, immunotherapy shows great promise,
particularly in patients whose tumors express specific viral antigens (Skelin et al,
2023).

* Combination Therapy: Combining these modalities offers the best potential for
curing the disease while preserving the quality of life. Treatment plans are highly
individualized, taking into account the patient’s HPV status, the stage and location of
the tumor, and the patient’s overall health (Skelin et al, 2023).

These advancements underscore a shift towards more personalized and effective treatment
approaches, which are crucial in improving survival rates and outcomes for patients with

HPV-associated HNSCC.

7.6 Advances in the Treatment of HPV-Associated Head and Neck Cancers

The management of HPV-associated head and neck squamous cell carcinoma (HNSCC) has
evolved significantly over the last five years, with a greater emphasis on personalized
medicine and the utilization of HPV status as a prognostic marker to tailor treatment
strategies. Recent advancements in therapeutic approaches have highlighted the efficacy of
targeted therapies and immunotherapies, which have begun to change the landscape of

treatment for these cancers.

21



Targeted therapy, especially those focusing on altered molecules by HPV, has demonstrated
great effecting in research and phase first clinical tests. Agents are in development to address
HPV's E7 and E6 oncogenes, which are integral for their action in oncogenesis. In addition to
this, the approval of immune checkpoint inhibitors has integrated the way HNSCC (human
papillomavirus-positive) patients are treated with HPV-positive patients also seem to have an

advantage over the HPV-negative patients after the study.

The role of HPV status in treatment decisions is nowadays widely acknowledged as over
recent years studies have shown that HPV-positive HNSCC patients generally are less
aggressive and response better to therapy. It has produced questions that manifest in
formulation of ways to de-escalate treatment plans in these sub-groups without detrimental
effects on cure rates. Clinical trials are going on to observe the applicability and safety of
such approaches but due to reduced radiation doses and the exclusion of specific

chemotherapy agents for patients with better prognosis is a challenge.

As a consequence of this development, integrated methodologies which combine surgical
approaches, radiation therapy, chemotherapeutic drugs, targeted therapies, and
immunsaturement of outcomes are recommended to be used. The key to improving HPV
associated HNSCC survival rates and quality of life for patients is taking the individual cases
into account, i.e., based on the HPV status, stage of the tumor, and the unique elements of the

patients.

8. Research Methodology

8.1 Study Design

The method of this original systematic literature review has been elaborately created to
follow the Principles of Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA). The purpose is to highlight the current trends, of HPV and head and
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neck cancers prevalence in the last five years. The study envisions to aggregate the
quantitative data from the different research studies of HPV-related oncological research
within this domain to have a more definite grasp of the current mindset of the HPV-related
oncological research within this targeted range.

Database and Search Engine Selection:

In this systematic review, we choose to search PubMed Database firstly because it is the
largest biomedical database which contains most articles in the field. In PubMed, they search
multiple medical journals that cover a broad range of topics, making sure that a lot of
research are found. Our search for the primary sources was complemented with other
searches from databases like Scopus and Web of Science, which could prove useful as it
might be possible that the relevant studies might not be listed in PubMed. The organization of
the study along different databases guided us to a comprehensive review of the given subject.
Search Strategy:

To this aim, we designed our search strategy to be as comprehensive as possible. We found
our base of reference in the PubMed database that was the main entity of the scientific
articles. The Q-search was commenced with a varied set of keywords to capture a myriad of
studies to be reviewed with respect to our research question. The core keyword domain

consisted of "HPV," "head and neck cancer," "HPV Associated" "increase/increasing,"

nn nn

"epidemiology," "oncology," "virology, "squamous cell," and "papillomavirus". The time-
consuming and error-prone process of combining these terms was automatized using Boolean
operators to make sure that the studies on different combinations and permutations that could
produce relevant results were not missed.

For our search to be relevant as well as current, we relied on filtering the results to only
where this information was posted within the last five years. Thus, the time frame of this
study was selected to allow for the incorporation of the latest information in the field which is
a prerequisite for differentiation between the studied DAS units. Additional filters were
applied pertaining to language (only English articles were considered) and availability of the
full text, which in turn assures the ability to assess the selected papers in the maximum
possible way.

Inclusion and Exclusion Criteria:

We constructed inclusion/exclusion criterion by which the articles that did not meet the

objectives were removed so that we could narrow our search and put our focus on articles of

most pertinence.
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8.2 Inclusion Criteria:

* Studies published in peer-reviewed journals to ensure the credibility and validity of

the research.

» Research that specifically investigates the prevalence of HPV in the context of head

and neck cancers.

» Studies that report on adult human populations, given the epidemiological nature of

HPV-associated malignancies within this demographic.

» Availability of full-text articles, ensuring that the research could be reviewed in its

entirety for a thorough evaluation.

8.3 Exclusion Criteria:

* Non-English publications were excluded due to the language constraints of our review

team.

* Studies published more than five vears ago to maintain the currency of the data.

» Research focusing on non-human subjects or pediatric populations was excluded, as

the aim was to study adult oncology patterns.

» Articles that did not provide full-text access, which precludes a comprehensive

assessment of the methodology and results.

Inclusion Criteria Exclusion Criteria

Publication in English Publications not in English

Publications done in the last 5 years Publications older than 5 years

Publications only done on humans Publications done on other species

Publications only done on Adults Publications done on Older or Younger
subjects

Only Full Text Articles Half Text Articles

Only Free Articles Paid Articles
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8.4 Data Extraction and Analysis

The initial search yielded a substantial number of studies. Each title and abstract was
scrutinized for relevance to the research question by two independent reviewers to minimize
selection bias. A standardized data extraction form was used to capture essential details from
each study, such as the author(s), year of publication, study design, sample size,
methodology, and key findings, particularly the reported prevalence rates of HPV in head and
neck cancer cases. The full texts of potentially relevant studies were obtained and evaluated
against the inclusion criteria. Any disagreements between reviewers regarding study

eligibility were resolved through discussion or consultation with a third reviewer.

8.5 Handling of Discrepancies and Disagreements

A transparent process was put in place to manage any discrepancies between reviewers, often

involving senior researchers when necessary to achieve consensus.

8.6 Assessment of Study Quality and Risk of Bias

We employed the Cochrane risk-of-bias tool and the Newcastle-Ottawa Scale to evaluate the
studies. These tools were crucial in identifying any potential biases and ensuring the quality

of the evidence we reviewed.

8.7 Quality Assessment

We employed a rigorous quality assessment process for all the studies that met our inclusion
criteria. The assessment was based on the PRISMA checklist, which includes elements such
as the comprehensiveness of search strategies, the clarity of inclusion and exclusion criteria,
the objectivity of the study selection process, and the completeness of data extraction. The
risk of bias concerned both and among the trials was evaluated with the Cochrane risk-of-bias
tool for randomized trials and the Newcastle-Ottawa scale for observational studies.
Implications for Future Research and Policy:

This review gives both the researchers and clinical practitioners a direction to follow and
guide the best practices. We aim at detecting social trends and existing gaps in the current
awareness which should have a positive effect on the introduction of health polices.

Ethical Considerations:

Being a revision of earlier papers, the data we collected was secondary. Therefore, the study
did not need ethical considerations either. Nevertheless, the studies were only encompassed

when they fully observe the ethical research procedures.
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Results and Discussion:

During the thorough research literature review, we carefully studied seven crucial research
projects done to both uphold the incidence rates of human papillomavirus (HPV) among head
and neck squamous cell carcinomas (HNSCC) and to restate the clinical significance of this
virus in the occurrence of such cancers. This thorough analysis discovered, that the HPV
relationship to the oncogenesis is quite intricate and multifaceted, the survival outcome after
the disease is less optimistic, and the response to treatment modalities in OPC is not very
satisfactory. Driven by this consolidated point of view, the studies combined create a wider
vision regarding the effect of HPV on the course and the prognosis of OPC, the likely effects
of HPVT on OPC by means of various therapeutic options. Through a review of these key
studies which synthesizes the research finding, our study emphasizes the major role of HPV
as a biomarker for the diagnosis and prognosis and directs the treatment plans to improve

patient care in HNSCC.

Genomic Characterization and Histopathological Features:(Williams et. In a recent study by
Boer¢ et al. (2021), the authors underpinned a key topic of HNSCC HPV (high risk HPV)
positive. They observed that this particular cluster, composed by 21%, of HPV-positive
HNSCC cases had somatic mutations in the CYLD gene. Such patients tend to have a
different diseases’ clinical and genetic phenotypes what make them stand out. CYLD-mutant
cases, however, had a low overall mutated tumor burden differentiating them from cases
which do not contain a similar mutation. Remarkably, the histopathologic characterization of
tumors bearing CYLD-mutated variants exhibited some peculiarities that distinguished them
from the CYLD-wildtype cases. These findings support the presence of a particular
prognostic subset of HPV positive individuals with HNSCC patients, possibly, impacting on
the treatment decisions and the patient management. The discovery of CYLD mutations as a
particular feature of this subgroup adds to the understanding that there could be multiple
nuanced complexities within the group of HPV- associated HNSCCs and emphasizes the
significance of genetic profiling in the improvement of patients outcomes through the
utilization of individualized strategies.

Survival Outcomes and Demographic Influences: (Whitmarsh et al., 2021) article has lake
observationary information about the role of HPV in OPC patients prognosis. They report
that the disease-free survival rate among HPV-positive patients, especially younger ones, is
significantly better. This observation implies a part of HPV status in the patients' outcomes,

which can be demonstrated to be much more prominent in the younger patients. Nevertheless
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the research found that HPV has the most influence on the patient's survival during young
adulthood and the his or her prognosis may not improve in old people.

The report addresses the role of HPV 16 seropositivity which is one of a subtype of this virus
in prolonging a patient's life. Patients were observed to have a higher survival rate if they as
well they were seropositive for HPV16 compared to those who were seronegative regardless
of the E6 antibody levels. Therefore, the uncovered fact that HPV16 antibodies, no matter
their levels, appear as the major factor in improved OPC results shows the possibility of the
previous hypothesis. The results of the research by Whitmarsh et al. serve to highlight the
intricacy of HPV’s contribution to the prognosis of OPC and point out the need of taking into
account virus's related factors and patients” demographics while evaluating disease outcomes

and developing treatment plans.

Viral Coinfection and Antioxidant Enzyme Activity: (According to Strycharz-Dudziak et
al., 2020), there has been a recent interest on researching the HPV and EBV co-infection's
influence on the GPx and SOD levels of patients diagnosed with OPC. The study determined
that the concentration of GPx and SOD activity in the EBV and HPV infection patients was
significantly reduced. This finding highlights that the coinfection of HIV and Helicobacter
pylori elevate the supply of oxidative stress within the cellular environment of the coinfected
person.

Interestingly, these findings provide essential links to oxidative stress, which is identified as a
chief event that facilitates cancer progression secondary to viral infection through antioxidant
enzyme levels that are inadequate. The decrease in GPx and SOD enzymes among patients
with EBV/HPV infection makes it clear how virus and oxidative ones interact, and this is one
of the ways for developing of oropharyngeal cancers to occur. This research, as one of the
evidences, confirms the existence of multi facairy nature of carcinogenesis induced by a
viruses, implying the importance of revealing the biochemical interactions that occurs
between virus and cells.

Poor Prognostic Factors and Treatment De-escalation:  In a recent study by (Yoo et al.,
2019), the researchers painted a complicated picture of the prognostic landscape of HNSCC
that is associated with the Human Papilloma Virus (HPV). They distinguished three major
factors were the main ones that can alter the prognosis of those patients who have the disease.
The researchers had as the first finding that the tumors smaller than 2 cm in diameter, which

were located outside the oropharynx, got worse prognosis compared to the tumors, which
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were similar in size, located within the oropharynx. Secondly, an individual's performance
status, which indicates whether one can conduct their life as normal and if the life is enjoyed
to its fullness, too, was found among the indicators of a negative outcome of the disease.
Based on the trial final results, the link between HPV genotype 18 and poor prognosis was
the remaining factor.

These empirical data show HPV-related HNSCC with a resourceful comprehension and that
the patients with this condition do not demonstrate the same prognoses. It is worth
mentioning that certain non-oropharyngeal tumor location, patient's poor performance status,
and the HPV genotype 18 positivity will always be adverse prognostic factors. This means
that more individualized treatment is needed for better results. Subsequently, decisions about
whether to continue with treatment de-escalation strategies must be based on taking these
characteristics into account, since the goal of such strategies is to reduce the intensity of
treatment without sacrificing effectiveness.

This study underscores the importance of considering specific patient and tumor
characteristics when planning treatment for HPV-positive HNSCC, to ensure optimal

outcomes and avoid under-treatment of those at higher risk of poor prognosis.

Regional Variability in Prognostic Predictors: (Lee et al., 2023) provided the much-
awaited analysis, with a different perspective of Asia, about the oropharyngeal cancer (OPC),
specially how t brings a difference like chewing of betel nut in the prognostic factors of the
disease. Such finding highlights how favorable behavior towards endemic culture is a key
factor that shapes the consequence and course of the OPC's outbreak. What the scientists
have highlighted is that along with taking other factors into account, local behavioral and
environmental patterns including betel nut chewing should be equally incorporated into the
protocols for patient treatments. Through this drill green, it also seems that a holistic
approach is required to tackle the pandemic of OPC. The blueprint of such practice consists
of regional lifestyle choices, which both patients and practitioners should be familiar with for
more efficient treatment. The research by Lee et al. therefore put forward the main idea that
cultural and behavioral considerations should be taken into account clinically and may not be
therapeutically appropriate as the one that is uniform to address the global difference of OCP
patients.

Top of Form
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Persistence and Clearance of Oral HPV: (Bettampadi et al 2021,)conducted a systematic and
thorough analysis to know the factors behind the presence of high-risk HPV, especially as to
its ability to cause OPC. The study narrowed down the relationship of some demographic
characteristics which were found more frequent in patients of older age, with that of certain
clinical conditions such as gingivitis, that were indicated as a risk factor for the persistence of
HPV infections in the mouth. This long-sustained viral period means that immunodeficiency
develops faster helping the virus to reach Omicron stage. The results of Bettampadi and his
co-authors point out a necessity of taking into account the role of any individual demographic
and clinical matters that contribute to the progression of HPV infection reminding us that
tailored prevention and provisions should be a priority. As a result of differentiating those
with older and gingival disease as the population of high risk of course HPV infection, the
research makes essential contribution to the naming of the population with the greater risk for
OPC; therefore, helping to inform public health policy and to develop clinical practices that
reduce the burden of HPV-related oropharyngeal cancer.

Liquid Biopsy Sensitivity and Treatment Monitoring: The authors (Nguyen et al., 2020)
pointed out that e-waste has become an urgent issue by the end of their study. have
successfully done a study that will even enhance our knowledge of the implementation of
HPV DNA/RNA detection techniques which are vital in determining and managing HPV
associated diseases. They found that cell free DNA/RNA leads to a more sensitive detection
of HPV genetic material circulating in cervical fluids and should be considered alternative
strategy to DNA/RNA captured in EVs. Moreover, because of this evidence, is very
important for HPV-positive patients’ medical management especially in the context of
treatment monitoring. The paper also revealed very active changes in the circulatory levels of
HPV-DNA after the treatment, indicating that the analysis of liquid biopsy samples could be a
critical surveillance for oncologists to diagnose the most effective ways of the disease
treatment and to improve the early detection of relapse. Their work has brought to light of
how much of an advantage the liquid biopsy approach possesses as a technique that is
minimally invasive, sensitive, and dynamic when it comes to tracking the progression of the
disease as well as monitoring the patient's response to treatment.

Discussion

These results connect the dots on to how HPV's interact with HNSCC. The genetic
environment, by CYLD mutation is proof of opening the cause of new approaches for

personalized treatment and predicting disease’s prognosis. Also important are the
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demographic nuances as they affect population development in terms of age groupings and
other regional lifestyle differences, including their survival rates and the way they respond to
treatment. The opportunity for HPV genotype and serological response to be used as a
markers for subgroup survival suggests that individualize medicine may come up as an
approach. Nevertheless, the multinational way HPV affect on the humans, especially based of
age and socio-practices, indicates the need for case-by-case strategy in the therapy of HPV-

positive HNSCC.

While the review highlights significant advances, it also exposes gaps in our understanding of
the natural history of oral HPV infection, particularly its progression to cancer. The
persistence of high-risk HPV types and the influence of EBV coinfection on antioxidant
defenses indicate an intricate interplay between viral factors and host cellular mechanisms
that warrant further exploration.

The comprehensive comparative analysis conducted on different liquid biopsy mediums
sheds light on the evolving landscape of non-invasive diagnostics and the potential for real-
time monitoring of treatment efficacy. By exploring the biological relevance of detecting
HPV DNA/RNA in the bloodstream and understanding its quantifiable metrics, we are
moving towards a more sophisticated and tailored approach in managing HPV-driven
cancers. The insights garnered from the seven key studies reviewed significantly enrich our
knowledge base concerning the epidemiology, pathology, and clinical management of HPV-
associated head and neck squamous cell carcinomas (HNSCC). These studies collectively
pave the way for future research endeavors aimed at unraveling the intricate relationship
between HPV and HNSCC. Such future investigations are anticipated to have profound
impacts on how patients are classified, how treatments are customized to the individual's
specific disease profile, and ultimately, how patient outcomes are enhanced. This body of
research marks a pivotal step towards the refinement of therapeutic strategies and the

enhancement of prognostic tools in the battle against HPV-related cancers.
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9. Conclusion

This study examined the complex link between HPV and oropharyngeal squamous cell
carcinomas (OPC) by reviewing recent literature. Our data shows that HPV is an important
indicator for OPC diagnosis and prognosis. We found significant genetic alterations, such as
those in the CYLD gene, that identify prognostic subgroups of HPV-positive HNSCC
patients. These findings emphasize the need for genetically targeted treatment options. This
research found significant regional diversity in HPV prevalence among head and neck
malignancies. It was observed greater incidence rates in North America and Northern Europe,
up to 20% in certain places. The variability shows that local health policy, vaccination
coverage, and HPV transmission behaviours determine these rates. Targeted public health
policies that meet localized epidemiological circumstances require this kind of information.
This study also underlined the role of demographics in cancer outcomes. Compared to older
patients, younger HPV-positive OPC patients recovered better. This shows how age and
lifestyle affect patient prognosis. This research also examined how viral coinfections,
particularly HPV-EBYV interactions, affect development of cancer. Coinfection dramatically
alters antioxidant enzyme levels including GPx and SOD, demonstrating an intricate
biochemical connection that promotes carcinogenesis. This study also focused on HPV-
related head and neck cancer therapy advances. Personalized therapy, including targeted and
immunotherapies, has dramatically enhanced HPV-positive HNSCC treatment results. These
HPV-targeted oncogenic pathways medicines are more successful and less dangerous. We
found that HPV-positive patients react more to these treatments than HPV-negative
individuals, highlighting the relevance of HPV status in clinical decision-making. This
research also shows the pressing need for improved public health measures. HPV prevalence
must be closely monitored, especially in understudied locations. Additionally recommends
public health measures that target socio-economic, cultural, and behavioural variables that
influence HPV transmission and cancer incidence. Public education and HPV vaccination
programs must be optimized to reduce HPV-related cancers. In conclusion, this study shows

the complex relationship between HPV and head and neck cancers and the advances in
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understanding and treating them. The findings highlight the need for public health initiatives
and research to improve HPV-related malignancies and patient outcomes worldwide.
Prospective studies should examine genetic profiling's consequences on outcomes from
treatment, viral coinfections' effects on cancer growth, and liquid biopsies' upward mobility.
Learning about these subjects will improve HPV-related head and neck cancer treatment and

public health precautions.
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