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Introduction

A review of biology research
Studying various biological processes and their 

relation to disease has garnered significant attention in 
recent years. Researchers are working to uncover new 
insights and develop innovative therapies, from the 
molecular mechanisms underlying cancer development to 
the impact of neuroscience on mental health, chemistry, 
genetics, anticancer, biochemistry, Alzheimer’s disease, 
respiratory diseases, drug design, artificial intelligence, 
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biological sciences, dentistry, engineering and other 
diseases [1-37]. In addition, Anbari et al. [38] investigates 
the prevalence of anxiety and temporomandibular joint 
disorders among law students in Iran, emphasizing 
the importance of mental health and its relation to oral 
health. Ashari et al. [39] examined the efficacy of a 
combination of diode laser and GLUMA bonding therapy 
in contrast to a combination of diode laser and 5% sodium 
fluoride varnish for treating dentin hypersensitivity in 
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patients. These two articles focus on dental health and its 
connection to overall wellbeing. Moreover, Arefinia et al. 
[40] provides a systematic literature review of techniques 
used in artificial intelligence to estimate fractional flow 
reserve, which is an important indicator of cardiovascular 
health. This article represents the application of technology 
in medicine and highlights the potential of artificial 
intelligence in improving diagnosis and treatment. The 
reference [41]discusses the use of time-to-event deep-
learning-based models for predicting survival rates 
in patients with breast cancer. Another application of 
nanotechnology is in developing advanced materials for 
various industries, such as construction and automotive. 
Sayed-Mostafa Mousavinasab et al. investigated how 
the shade and light curing mode impact the degree of 
conversion of silorane-based and methacrylate-based 
resin composites, offering insights into optimizing these 
materials for enhanced performance [42]. Furthermore, 
Negar Salehi et al. examined the occurrence of uncommon 
swelling in the upper lip as a rare yet significant clinical 
manifestation of cheilitis glandularis, underscoring the 
crucial need for accurate diagnosis and appropriate 
treatment [43]. Furthermore, the development of green 
and sustainable technologies has become increasingly 
important due to environmental concerns. Maral 
Maghsoudloo et al. examined the pharmaceutical, 
nutritional, and cosmetic potentials of saponins and their 
derivatives, highlighting the possibility of using natural 
compounds as alternatives to synthetic chemicals [44]. 
These studies demonstrate the diverse applications of 
nanotechnology across different fields and underscore the 
need for continued research and innovation in this exciting 
field. Lida Najmi [45] researched to examine how carbon 
nanotubes affect the electrical and thermal conductivities 
of polymeric composites through the application of 
molecular dynamics simulations. Their studies, published 
in the Journal of Composite Science, demonstrate the 
potential of carbon nanotubes to improve the thermal 
and electrical performance of composite materials. 
In a separate investigation, detailed in the Journal of 
Composite Science, the researchers scrutinized the 
impact of carbon nanotubes on the thermal characteristics 
of epoxy resin composites [46]. Farinaz Soleymani 
et al. [47] have developed a regiospecific method for 
synthesizing 2-imino (iminium)-1,3-dithiolanes/dithianes/
dithiepanes using  iodocyclization of S–(homo) propargyl 
dithiocarbamates. Their work, published in Tetrahedron 
Letters, presents a novel approach to the synthesis of 
these compounds with potential applications in drug 
discovery and development. They introduced an efficient 
synthetic method, demonstrating significant promise for 
their utilization in active pharmaceutical compounds, 
with potential applications in the development of 
anti-HPV and anti-cancer drugs. In a related study, Jafari 
Asar et al. [48] outlined a direct synthesis approach 
for piperazines containing dithiocarbamate derivatives 
through DABCO bond cleavage. Piperazine moieties 
find extensive use in drugs targeting HPV. Thatcher has 
developed a regiospecific method for synthesizing 2-imino 
(iminium)-1,3-dithiolanes/dithianes/dithiepanes using 

iodocyclization of S–(homo) propargyl dithiocarbamates. 
Their work, published in Tetrahedron Letters, presents 
a novel approach to the synthesis of these compounds 
with potential applications in drug discovery and 
development. In a related study, Farzane Jafari Asar 
[48] outlined a direct synthesis approach for piperazines 
containing dithiocarbamate derivatives through DABCO 
bond cleavage. This research was also documented in 
Tetrahedron Letters. Medical imaging techniques such 
as ultrasound have become indispensable tools in modern 
medicine, allowing clinicians to visualize and diagnose 
various diseases and conditions non-invasively. However, 
the quality of these images can be compromised by speckle 
noise, which can reduce their diagnostic accuracy and 
reliability. To address this challenge, researchers have 
proposed various image-denoising methods, including 
adaptive hysteresis approaches that exploit the spatial 
domain redundancy of images. In this investigation, 
we build upon the studies conducted by Rajabi et al. 
[49] and Rajabi and Hasanzadeh [50]. They presented 
a non-local adaptive hysteresis despeckling technique 
for medical ultrasound images and a revised adaptive 
hysteresis smoothing method for image denoising, 
focusing on spatial domain redundancy, respectively. 
Nanoparticles and nanocomposites have garnered 
significant attention in both medical and industrial fields 
due to their unique properties and versatile applications. 
For instance, metal nanoparticles have been explored 
for bone tissue repair, with studies demonstrating their 
potential to enhance osteogenesis and angiogenesis [51]. 
Additionally, simulated nanocomposites reinforced with 
single-walled boron nitride nanotubes (SWBNNs) have 
shown promise in improving mechanical properties and 
thermal conductivity [52]. In another application, copper 
nanoparticles embedded into nitrogen-doped carbon 
fiber felt have been developed as recyclable catalysts 
for various chemical reactions [53]. Furthermore, 
nanocomposites incorporating bioceramic nanoparticles 
have demonstrated accelerated wound healing capabilities, 
offering a promising solution for rapid wound closure [54]. 
Tavasolikejani et al also mention the use of composites 
in dentistry [55].

Overview of Oral Cancer
Oral cancers, encompassing malignancies of the lip, 

mouth, and oropharynx, impact approximately 300,000 
individuals worldwide annually, leading to approximately 
145,000 deaths [56]. While historically more prevalent 
among men, the incidence rate among women is increasing 
due to their increased exposure to known oral carcinogens 
like tobacco and alcohol [57]. The International Agency 
for Research on Cancer (IARC) classifies oral cavity and 
pharynx cancers, placing them as the sixth most prevalent 
cancer globally. Although oral cancer primarily impacts 
middle-aged and elderly individuals, there is a troubling 
rise in documented cases among younger populations 
[57]. Epidemiologically, oral cancers can be classified 
into three main types: oropharyngeal, lip vermilion, 
and oral cavity proper [57]. Significantly, there is a 
higher prevalence of pharyngeal cancer among African 



89

 

Asian Pacific Journal of Cancer Biology• Vol 9• Issue 1

apjcb.waocp.com                                                                                             Zahra Pirmoradi, et al: Oral Cancer and HPV: Review Article

conventional risk factors such as tobacco or alcohol use. 
Globally, approximately 38,000 cases of head and neck 
cancers are attributed to HPV, with 76% affecting the 
oropharynx, 12% the oral cavity, and 10% the larynx. 
It is well established that the HPV status influences the 
molecular profile and clinical behavior of these tumors, 
with HPV-positive patients generally exhibiting a more 
favorable prognosis and treatment response [67-71]. HPVs 
are small, non-enveloped, circular, double-stranded DNA 
viruses, approximately 8000 base pairs in length, with a 
specific tissue tropism that infects epithelial cells of the 
skin and mucous membranes in the anogenital and upper 
aerodigestive tracts [72]. Over 200 HPV types have been 
identified and categorized as low- or high-risk based on 
their cancer-causing potential. High-risk HPV (HR-HPV) 
can transform infected cells into cancer cells through the 
action of the E6 and E7 viral oncoproteins, which disable 
the TP53 and Rb tumor suppressor genes. A subset of 12 
alpha HR-HPV types [16, 18, 31, 33, 35, 39, 45, 51, 52, 
56, 58, and 59] is classified as carcinogenic to humans by 
the International Agency for Research on Cancer [73-74]. 
HR-HPV, particularly genotypes 16 and 18, are considered 
the primary causative agents of cervical cancer, accounting 
for approximately 70% of cases. Moreover, research 
implicates HPV in other anogenital and head and neck 
cancers. While HPV16 has been extensively associated 
with oropharyngeal tumors, further investigation is needed 
to establish its relationship with different subtypes of head 
and neck squamous cell carcinoma [75-81]. According to 
Ault [82], approximately 6.2 million new cases of HPV 
infections occur annually in the United States, with over 
20 million individuals estimated to be currently infected. 
HPV primarily spreads through skin-to-skin sexual contact 
and affects all sexually active populations. The Centers 
for Disease Control and Prevention (CDC) estimates that 
at least half of sexually active individuals will contract 
HPV at some point in their lifetime, while at least 80% 
of women in the US acquire HPV before turning 50. 
Additionally, statistics indicate that around 10% of the 
American population has an active HPV infection, 4% 
have cytological abnormalities resulting from HPV, and 
1% have developed genital warts due to the virus. Young, 
sexually active females under the age of 25 are at the 
highest risk of contracting HPV infections.

Risk Factors (Oral Cancer and HPV)
The oral cavity is among the top ten most common 

sites for cancer, ranking between sixth and ninth place 
globally, depending on the patient population and 
geographical location. According to recent estimates, 
there are around 275,000 newly diagnosed cases of oral 
cancer every year, worldwide. Squamous cell carcinoma 
(SCC) constitutes approximately 80-90% of all oral cancer 
cases [86, 87]. Oral squamous cell carcinoma (OSCC) can 
emerge in various regions of the oral mucosa, but it most 
frequently originates in the tongue and floor of the mouth, 
accounting for about 70% of OSCC cases according to 
studies. Typically, the tumor presents as an ulcerative 
lesion featuring a central zone of necrosis, surrounded by 
elevated margins. OSCC displays a higher incidence in 

Americans compared to white Americans, whereas lip 
vermilion tumors predominantly manifest in white males 
[56]. Oral squamous cell carcinoma (OSCC) stands out 
as the predominant form of oral cancer, representing 
more than 90% of all instances [56]. In its early stages, 
OSCC typically presents without noticeable symptoms, 
making it crucial to be vigilant about regular check-ups 
and screenings. As the condition advances, it can present 
as painful sores or irregularly shaped lumps on the tongue, 
floor of the mouth, or other regions within the oral cavity. 
These lesions typically have a firm texture and may 
coincide with additional symptoms like changes in the 
mucosal tissue, shifts in dental alignment, red or white 
spots on the oral mucosa, swelling in the oral cavity, 
loose teeth, a persistent sensation of a foreign object, 
speech difficulties, neck swelling, and unexplained 
bleeding [58]. It is crucial to identify these indicators 
and promptly seek medical attention if they persist or 
worsen. Early recognition and treatment significantly 
enhance the likelihood of successful management and 
survival. The prognosis of oral cancer is closely tied to 
its specific location within the oral cavity. For instance, 
studies indicate that the five-year survival rate for intraoral 
carcinoma is notably lower (below 30%) when the cancer 
is situated in the posterior region and is not detected until 
advanced stages. In contrast, the five-year survival rate 
for lip carcinoma is much higher, exceeding 70%. Other 
influential factors in treatment outcomes encompass the 
patient’s quality of life and educational level. Research 
reveals that nearly half of diagnosed patients continue 
smoking and consuming alcohol, factors that can impede 
the effectiveness of treatment [59]. Moreover, a significant 
discrepancy in oral cancer survival rates is evident, with 
African Americans facing lower survival rates compared 
to their white counterparts. Specifically, during the period 
from 1985 to 1996, the five-year survival rate for African 
Americans diagnosed with carcinoma of the tongue was 
merely 27%, in contrast to 47% for white males. Similarly, 
for floor of mouth cancer, the survival rate was 52% for 
whites but notably lower at 33% for African Americans 
[59].

Background of HPV
In the development of various cancer types, infectious 

agents, especially viruses, play a substantial role. 
Approximately 20% of all cancers worldwide are believed 
to have an infectious origin, with viruses contributing 
to about 15% of the total cases [60,61]. Various viruses 
are associated with cancers that originate in specific 
anatomical regions, such as the liver, genital areas, and 
oral cavity [62-65]. Notably, a significant proportion 
of viral-induced cancers emerge in the oral cavity. 
These include head-and-neck squamous cell carcinoma 
linked to human papillomavirus (HPV), nasopharyngeal 
carcinoma associated with Epstein Barr virus (EBV), 
and oral Kaposi’s sarcoma associated with Kaposi’s 
sarcoma-associated herpesvirus (KSHV) [62-64, 66]. 
Human papillomavirus (HPV) infection stands as a 
significant risk factor for a specific subset of head 
and neck squamous cell carcinomas, independent of 
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males than females and tends to affect individuals between 
the fifth and sixth decades of life. However, there has been 
an increase in OSCC incidence among younger individuals 
in recent years, emphasizing the need for clinicians to be 
vigilant when examining patients of all ages [84-88]. 
Tobacco and alcohol consumption are established risk 
factors for oropharyngeal squamous cell carcinoma 
(OSCC), with 15%-20% of patients developing the disease 
without exposure to these risk factors. The role of these 
risk factors in younger patients is not fully understood 
due to their shorter exposure time. However, other 
factors, including genetic predisposition, diet, and viral 
agents, may also contribute to the development of OSCC 
[85, 87, 89, 90]. Sexual behavior and exposure to human 
papillomavirus (HPV) are well-established risk factors 
for anogenital cancers and oropharyngeal squamous cell 
carcinoma (SCC). However, the precise mechanisms 
by which HPV contributes to the development of oral 
squamous cell carcinoma (OSCC) remain unclear. HPV 
viruses have circular double-stranded DNA genomes 
spanning approximately 8000 base pairs and demonstrate 
a strong affinity for squamous epithelial cells. Presently, 
202 distinct HPV subtypes have been identified and are 
classified as either high-risk (hr) or low-risk (lr) based on 
their potential to cause malignancy. High-risk subtypes, 
such as HPV 16 and 18, are more likely to be associated 
with malignant transformations, while low-risk subtypes, 
including HPV 6 and 11, are typically linked to benign 
proliferations [86, 81,91-92]. The oncogenic potential 
of high-risk human papillomaviruses (hrHPVs) stems 
from their ability to integrate specific fragments of their 
DNA, particularly the E6 and E7 genes, into the host cell 
genome. This integration disrupts the normal functioning 
of key tumor suppressor genes, leading to changes in 
cellular processes such as proliferation, apoptosis, and 
genomic stability. For instance, studies have shown that 
the E6 protein can bind and degrade p53, a crucial tumor 
suppressor protein involved in maintaining genomic 
integrity and preventing cancer. Similarly, the E7 
protein has been found to interact with retinoblastoma 
protein, another important tumor suppressor that 
regulates the G1 checkpoint and prevents uncontrolled 
cell growth. The idea that HPVs may contribute to 
oral carcinogenesis was first proposed by Syrjanen and 
colleagues. Their proposition rested on multiple lines 
of evidence, encompassing the epithelial tropism of 
HPVs, their recognized involvement in the emergence 
of anogenital neoplasias, particularly cervical squamous 
cell carcinomas, and the structural resemblance between 
the oropharyngeal and genital epithelia. Subsequently, 
numerous studies have substantiated this hypothesis, 
showcasing the presence of high-risk HPVs in diverse 
head and neck cancer types, including oropharyngeal 
squamous cell carcinomas [81, 93-96].

The relevance of the research to healthcare
The identification of a connection between HPV 

and oral carcinomas carries significant implications for 
public health policies, clinical decision-making, treatment 
strategies, cost management, and patient well-being. 

It provides a basis for assessing the effectiveness of 
medications, HPV vaccinations, and diagnostic tools. 
Additionally, it opens avenues for developing innovative 
therapeutic approaches that have the potential to 
significantly improve healthcare and public health 
outcomes. Considering that HPV is among the most 
common sexually transmitted infections (STIs), these 
findings could ultimately impact both the duration and 
quality of human life. Such insights carry immense 
importance at the individual level as well. They can 
aid in determining the likelihood of developing oral 
carcinoma in individuals infected with HPV, forecasting 
how well drugs will work, improving patient outcomes, 
speeding up treatment starts, and boosting awareness 
and understanding among those at higher risk of getting 
oral carcinoma. In addition to having an influence on 
governmental decisions and highlighting the value of HPV 
immunizations for everyone, the findings could potentially 
lead to a decrease in morbidity and death caused by oral 
carcinomas [97].

The Prevention of HPV and Oral Cancer
Vaccines against human papillomavirus (HPV) prove 

effective in preventing infections caused by the most 
prevalent types. The vaccines are recommended for 
children aged 9-13 years, ideally before they become 
sexually active. This age range is important because 
the vaccine is most effective when administered before 
exposure to the virus. Additionally, cervical cancer 
screening, such as the Papanicolaou test or “pap smear,” 
can detect early signs of cancer and abnormal cells that 
may develop into cancer. Regular screening allows 
for early detection and treatment, leading to improved 
health outcomes. Indeed, consistent screening has 
demonstrated a reduction in both the occurrence and 
fatality rates of cervical cancer. Additionally, genital warts 
can be addressed through freezing methods. Overall, 
proactive measures to prevent and identify HPV infections 
can greatly enhance the likelihood of avoiding severe 
health complications [98-101].

Detection
Presently, a range of molecular biological methods 

is accessible for the detection and genotyping of HPV at 
DNA, mRNA, and protein levels. These methods include 
polymerase chain reaction (PCR), real-time PCR, in situ 
hybridization, immunohistochemistry, and serum antibody 
assays. These advanced techniques have significantly 
improved our comprehension of HPV-related diseases. 
Moreover, next-generation sequencing approaches 
for HPV provide precise information on genotype 
composition and its potential impact on cellular processes. 
However, certain collection methods present challenges. 
Tumoral tissue biopsy, for example, is invasive and may 
not always be feasible, especially when dealing with 
inaccessible tumors. The collection of oral exfoliated 
cells using cotton swabs or cytobrush is limited to 
a specific area of the mouth, making it challenging to 
detect non-visible tumors or early molecular changes. 
To overcome these limitations, the analysis of HPV in oral 
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exfoliated cells from saliva (with or without oral rinses) 
offers a convenient, non-invasive approach for screening 
high-risk populations for oral and oropharyngeal cancer. 
Despite numerous studies investigating the prevalence of 
salivary HPV DNA in patients with head and neck cancer, 
a comprehensive systematic review on this topic has been 
lacking until now. Our study aims to address this gap by 
providing a thorough overview of the existing literature 
on the subject [102-104].

Treatment
If you are diagnosed with HPV-caused oral cancer, the 

choice of treatment depends on various factors, including 
the cancer’s stage and location, your overall health, and 
personal preferences. Here are potential treatment options 
for oral cancer caused by HPV:

1. Surgery: Often the primary treatment for early-stage 
oral cancer, surgery involves removing the tumor and 
surrounding tissue. The objective is to eliminate all cancer 
cells while preserving as much normal tissue as possible.

2. Radiation Therapy: This treatment uses high-energy 
rays to destroy cancer cells. It can be employed alone or in 
combination with surgery. External beam radiation therapy 
directs radiation from outside the body to the affected area, 
while brachytherapy involves placing small radioactive 
rods or seeds directly into the tumor site.

3. Chemotherapy: Chemotherapy drugs target and 
destroy cancer cells throughout the body. This option may 
be used in conjunction with surgery or radiation therapy. 
Chemotherapy can be administered intravenously or taken 
orally in pill form.

4. Targeted Therapy: Targeted therapy medications 
specifically aim at cancer cells, minimizing damage to 
healthy cells. An example is cetuximab, a targeted drug 
approved for treating advanced oropharyngeal cancer, a 
type of oral cancer caused by HPV.

5. Rehabilitation: After treatment, rehabilitation may 
be necessary to regain normal function and appearance. 
Speech therapy, physical therapy, and occupational 
therapy can aid in restoring speaking, eating, and 
swallowing abilities. Cosmetic procedures may address 
any changes in appearance.

It’s essential to remember that each person’s situation 
is unique, and the most suitable treatment plan will depend 
on various individual factors. Consulting with a healthcare 
professional is vital to determine the best course of action 
[105-111].

In conclusion, the link between the oral human 
papillomavirus (HPV) family and oral cancer has 
become increasingly apparent. The growing body of 
evidence strongly suggests a causal connection between 
HPV and specific types of oral cancer, particularly those 
affecting the tongue and tonsils, prevalent among young 
individuals with no history of tobacco or alcohol use. 
This research underscores the importance of raising 
awareness about HPV and its role in oral carcinoma as a 
critical prevention strategy. Future studies should continue 
to explore additional risk factors related to oral HPV 
and the involvement of other HPV types in oral cancer 
development. By enhancing our understanding of these 

connections, we can strive to improve early detection 
methods and effective treatments, ultimately lessening 
the burden of oral cancer.

Acknowledgements 

None.

Data availability
Not applicable as we used information from previously 

published articles. 

Approved by any scientific Body 
Not applicable as the manuscript is not a part of any 

student thesis or study. 

Ethical issue and approval
Not applicable as we used information from previously 

published articles. 

Consent for publication 
All authors have given consent for publication. 

Conflict of interest 
The authors declare no potential conflict of interest.

References

1. Pourali G, Ahmadzade A, Arastonejad M, Pourali R, Kazemi 
D, Ghasemirad H, Khazaei M, et al. The circadian clock as 
a potential biomarker and therapeutic target in pancreatic 
cancer. Molecular and cellular biochemistry. 2023 05 07;. 
https://doi.org/10.1007/s11010-023-04790-4

2. Basmenj E, Arastonejad M, Mamizadeh M, Alem M, 
KhalatbariLimaki M, Ghiabi S, Khamesipour A, et al. 
Engineering and design of promising T-cell-based multi-
epitope vaccine candidates against leishmaniasis. Scientific 
Reports. 2023 Nov 08;13(1):19421. https://doi.org/10.1038/
s41598-023-46408-1

3. Kasiri M, Hernandez-Martin E, Sanger T. Pallidothalamic 
neurotransmission model in human brain: a pilot study 
through deep brain stimulation. Brain Stimulation: Basic, 
Translational, and Clinical Research in Neuromodulation. 
2021;14(6):1619-20.

4. Sabzevari P, Abady F, Araghian S, Bahramian F, Isanezhad 
A. The Effectiveness of Existential Therapy Intervention on 
Anxiety Caused by Coronavirus and Death. Clinical Cancer 
Investigation Journal. 2022;11(1s):1-7.

5. Darban M, Ghahremanfard F, Razmjoyi S, Bagheri B. 
Investigating neutrophil to lymphocyte ratio associated 
with the prognostic factors in women with breast cancer. 
Journal of Advanced Pharmacy Education & Research. 
2019;9(S2):140-144.

6. Lima B, Razmjouei S, Bajwa MT, Shahzad Z, Shoewu OA, 
Ijaz O, Mange P, et al. Polypharmacy, Gender Disparities, 
and Ethnic and Racial Predispositions in Long QT Syndrome: 
An In-Depth Review. Cureus. 2023 09;15(9):e46009. https://
doi.org/10.7759/cureus.46009

7. Jafari B, Gholizadeh E, Jafari B, Zhoulideh M, Adibnia 
E, Ghafariasl M, Noori M, Golmohammadi S. Highly 
sensitive label-free biosensor: graphene/CaF2 multilayer 
for gas, cancer, virus, and diabetes detection with enhanced 
quality factor and figure of merit. Scientific Reports. 2023 



92 Asian Pacific Journal of Cancer Biology• Vol 9• Issue 1

apjcb.waocp.com                                                                                             Zahra Pirmoradi, et al: Oral Cancer and HPV: Review Article

09 27;13(1):16184. https://doi.org/10.1038/s41598-023-
43480-5

8. Aziz H, Hamad A, Afyouni S, Kamel IR, Pawlik TM. 
Management of Mucinous Cystic Neoplasms of the Liver. 
Journal of Gastrointestinal Surgery: Official Journal of 
the Society for Surgery of the Alimentary Tract. 2023 
09;27(9):1963-1970. https://doi.org/10.1007/s11605-023-
05709-6

9. Borhani A, Afyouni S, Attari MMA, Mohseni A, Catalano 
O, Kamel IR. PET/MR enterography in inflammatory 
bowel disease: A review of applications and technical 
considerations. European Journal of Radiology. 2023 
06;163:110846. https://doi.org/10.1016/j.ejrad.2023.110846

10. Doraghi F, Aledavoud P, Fakhrioliaei A, Larijani B, Mahdavi 
M. Ring‐Opening Cross‐Coupling/Cyclization Reaction of 
Cyclopropanols with Organic Compounds. ChemistrySelect. 
2023 08 23;8. https://doi.org/10.1002/slct.202301438

11. Fakhrioliaei A, Abedinifar F, Salehi Darjani P, Mohammadi-
Khanaposhtani M, Larijani B, Ahangar N, Mahdavi M. 
Hybridization of the effective pharmacophores for treatment 
of epilepsy: design, synthesis, in vivo anticonvulsant activity, 
and in silico studies of phenoxyphenyl-1,3,4-oxadiazole-
thio-N-phenylacetamid hybrids. BMC chemistry. 2023 07 
17;17(1):80. https://doi.org/10.1186/s13065-023-01000-6

12. Mollazadeh M, Azizian H, Fakhrioliaei A, Iraji A, Avizheh 
L, Valizadeh Y, Zomorodian K, et al. Different barbiturate 
derivatives linked to aryl hydrazone moieties as urease 
inhibitors; design, synthesis, urease inhibitory evaluations, 
and molecular dynamic simulations. Medicinal Chemistry 
Research. 2023 03 28;32:1-14. https://doi.org/10.1007/
s00044-023-03050-w

13. Gorgzadeh A, Hheidari A, Ghanbarikondori P, Arastonejad 
M, Goki T, Aria M, Allahyartorkaman A, Moazzam F. 
Investigating the Properties and Cytotoxicity of Cisplatin-
Loaded Nano-Polybutylcyanoacrylate on Breast Cancer 
Cells. 2023 Nov 06;8:345-350. https://doi.org/10.31557/
apjcb.2023.8.4.345-350

14. Abedi Cham Heidari Z, Ghanbarikondori P, Mortazavi 
Mamaghani E, Hheidari A, Saberian E, Mozaffari E, 
Alizadeh M, Allahyartorkaman M. Characteristics and 
Cytotoxic Effects of Nano-Liposomal Paclitaxel on Gastric 
Cancer Cells. Asian Pacific Journal of Cancer Prevention. 
2023 09 01;24(9):3291-3296. https://doi.org/10.31557/
APJCP.2023.24.9.3291

15. Hatami A, Saadatmand M, Garshasbi M. Cell-free 
fetal DNA (cffDNA) extraction from whole blood 
by using a fully automatic centrifugal microfluidic 
device based on displacement of magnetic silica beads. 
Talanta. 2024 01 15;267:125245. https://doi.org/10.1016/j.
talanta.2023.125245

16. Moazzam F, Hatamian-Zarmi A, Ebrahimi Hosseinzadeh 
B, Khodagholi F, Rooki M, Rashidi F. Preparation and 
characterization of brain-targeted polymeric nanocarriers 
(Frankincense-PMBN-lactoferrin) and in-vivo evaluation 
on an Alzheimer’s disease-like rat model induced by 
scopolamine. Brain Research. 2024 01 01;1822:148622. 
https://doi.org/10.1016/j.brainres.2023.148622

17. Maghsoudloo M, Abdouss M, Kowsari E. Synthesis of 
an organic metal nanoporous structure for controlled 
azathioprine delivery. Nexo Revista Científica. 2021 04 
13;34:112-119. https://doi.org/10.5377/nexo.v34i01.11290

18. Tavakolinejad Z, Mohammadi Kamalabadi Y, Salehi A. 
Comparison of the Shear Bond Strength of Orthodontic 
Composites Containing Silver and Amorphous Tricalcium 
Phosphate Nanoparticles: an ex vivo Study. Journal 
of Dentistry. 2023 09 01;24(3):285-292. https://doi.

org/10.30476/dentjods.2022.94075.1760
19. Sharifi F, Sedighi A, Rehman M. Design and Simulation of a 

Point-of-Care Microfluidic Device for Acoustic Blood Cell 
Separation. Engineering Proceedings. 2020;2(1):76. https://
doi.org/10.3390/ecsa-7-08221

20. Aminnezhad S, Maghsoudloo M, Bagheri Shahzadeh 
Aliakbari R. Anticancer, antimicrobial, anti-inflammatory, 
and neuroprotective effects of bisdemethoxycurcumin: 
Micro and nano facets. Micro Nano Bio Aspects. 
2023 Dec 01;2(4):17-24. https://doi.org/10.22034/
mnba.2023.416625.1046

21. Kok Foong L, Shabani M, Sharghi A, Reihanisaransari R, Al-
Bahrani M, Nguyen Le B, Khalilian A. Electromagnetically 
induced transparency for efficient optical modulation in a 
graphene-dielectric metasurface with surface roughness. 
Surfaces and Interfaces. 2022 Dec 01;35:102423. https://
doi.org/10.1016/j.surfin.2022.102423

22. Sabzalian MH, Kharajinezhadian F, Tajally A, 
Reihanisaransari R, Ali Alkhazaleh H, Bokov D. New 
bidirectional recurrent neural network optimized by 
improved Ebola search optimization algorithm for lung 
cancer diagnosis. Biomedical Signal Processing and 
Control. 2023 07 01;84:104965. https://doi.org/10.1016/j.
bspc.2023.104965

23. Reihanisaransari R, Samadifam F, Salameh AA, 
Mohammadiazar F, Amiri N, Channumsin S. Reliability 
Characterization of Solder Joints in Electronic Systems 
Through a Neural Network Aided Approach. IEEE 
Access. 2022;10:123757-123768. https://doi.org/10.1109/
ACCESS.2022.3224008

24. Abbasi M, Reihanisaransari R, Poustchi F, Hheidari A, 
Ghanbarikondori P, Salehi H, Salehi V, et al. Toxicity of 
Carboplatin-Niosomal Nanoparticles in a Brain Cancer Cell 
Line. Asian Pacific journal of cancer prevention: APJCP. 
2023 Nov 01;24(11):3985-3991. https://doi.org/10.31557/
APJCP.2023.24.11.3985

25. Saberian E, Jenča A, Petrášová A, Jenčová J, Jahromi RA, 
Seiffadini R. Oral Cancer at a Glance. Asian Pacific Journal 
of Cancer Biology. 2023 Oct 22;8(4):379-386. https://doi.
org/10.31557/apjcb.2023.8.4.379-386

26. Jlili Sdrabad M, Ghahremanfard F, Sohanian S, Mobarhan 
M, Nabavi A, Saberian E. Knowledge and Attitude of 
Cancer Patient’s Companions towards Chemotherapy and 
Radiotherapy-induced Oral Complications and Dental 
Considerations. Iran Red Crescent Med J. 2023 February; 
25(2):e2133. https://doi.org/10.32592/ircmj.2023.25.2.2133.

27. Jalili Sadrabad M, Pedram A, Saberian E, Emami R. Clinical 
efficacy of LLLT in treatment of trigeminal neuralgia – Case 
report. Journal of Oral and Maxillofacial Surgery, Medicine, 
and Pathology. 2023 Nov 01;35(6):568-571. https://doi.
org/10.1016/j.ajoms.2023.03.012

28. Sadrabad MJ, Saberian E. Plasma Therapy for Medication-
Related Osteonecrosis of the Jaws- A Case Report. Case 
Reports in Clinical Practice. 2023 07 17;8(1):1-4. https://
doi.org/10.18502/crcp.v8i1.13088

29. Taghavirashidizadeh A, Sharifi F, Vahabi SA, Hejazi A, 
SaghabTorbati M, Mohammed AS. WTD-PSD: Presentation 
of Novel Feature Extraction Method Based on Discrete 
Wavelet Transformation and Time-Dependent Power 
Spectrum Descriptors for Diagnosis of Alzheimer’s Disease. 
Computational Intelligence and Neuroscience. 2022 05 
11;2022:e9554768. https://doi.org/10.1155/2022/9554768

30. Mahmoudreza Moghimhanjani AT. Analysis of liver cancer 
detection based on image processing’, 7th International 
Conference On Modern Finding In Sciences And Technology 
With A Focused On Science In Development Services, 
99/222. 2020;.



93

 

Asian Pacific Journal of Cancer Biology• Vol 9• Issue 1

apjcb.waocp.com                                                                                             Zahra Pirmoradi, et al: Oral Cancer and HPV: Review Article

31. Velisdeh ZJ, Najafpour GD, Mohammadi M, Poureini 
F. “Optimization of Sequential Microwave-Ultrasound-
Assisted Extraction for Maximum Recovery of Quercetin 
and Total Flavonoids from Red Onion (Allium cepa L.) Skin 
Wastes,” arXiv preprint arXiv:2104.06109, 2021..

32. Velisdeh ZJ, Poureini F, Mills DK, Mohammadi M, 
Najafpour GD. “Optimization of Extraction methods for 
Maximum Recovery of Quercetin a from Red Onion Skin,” 
International Journal of Engineering (IJE), 2023..

33. Lai W, Kuang M, Wang X, Ghafariasl P, Sabzalian MH, 
Lee S. Skin cancer diagnosis (SCD) using Artificial Neural 
Network (ANN) and Improved Gray Wolf Optimization 
(IGWO). Scientific Reports. 2023 Nov 08;13:19377. https://
doi.org/10.1038/s41598-023-45039-w

34. Hamzeh M, Kachabi A, Heydari sipey M, Ganji DD. New 
approach method for solving nonlinear differential equations 
of blood flow with nanoparticle in presence of magnetic 
field. International Conference of Innovation and Research 
in Engineering Sciences, July 2018, Tbilisi, Georgia.1-10. 
2018;.

35. Kachabi A, Colebank MJ, Chesler NC. Subject-specific 
one-dimensional fluid dynamics model of chronic 
thromboembolic pulmonary hypertension. Biomechanics 
and Modeling in Mechanobiology. 2023 Nov 29;. https://
doi.org/10.1007/s10237-023-01786-3

36. Hoveidaei AH, Sadat-Shojai M, Mosalamiaghili S, 
Salarikia SR, Roghani-Shahraki H, Ghaderpanah R, Ersi 
MH, Conway JD. Nano-hydroxyapatite structures for bone 
regenerative medicine: Cell-material interaction. Bone. 2024 
02;179:116956. https://doi.org/10.1016/j.bone.2023.116956

37. Farrokhi M, Moeini A, Taheri F, Farrokhi M, Mostafavi M, 
Ardakan AK, Faranoush P. Artificial Intelligence in Cancer 
Care: From Diagnosis to Prevention and Beyond. Kindle. 
2023;3(1):1-149.

38. Anbari F, Yazdani Kachooei Z, Salemi M, Anbari F. 
Anxiety and temporomandibular joint disorders among law 
students in Iran. Journal of Dentomaxillofacial Radiology, 
Pathology and Surgery, 2020;9(4), 33-39. SID. https://sid.
ir/paper/1120650/en

39. Asna Ashari M, Berijani A, Anbari F, Yazdani Z, Zandian A. 
Comparison of the Effectiveness of Combined Diode Laser 
and GLUMA Bonding Therapy With Combined Diode Laser 
and 5% Sodium Fluoride Varnish in Patients With Dentin 
Hypersensitivity. Journal of Lasers in Medical Sciences. 
2021 Oct 19;12:e62. https://doi.org/10.34172/jlms.2021.62

40. Farhad A, Reza R, Azamossadat H, Ali G, Arash R, Mehrad 
A, Zahra K. Artificial intelligence in estimating fractional 
flow reserve: a systematic literature review of techniques. 
BMC cardiovascular disorders. 2023 08 18;23(1):407. 
https://doi.org/10.1186/s12872-023-03447-w

41. Zarean Shahraki S, Azizmohammad Looha M, Mohammadi 
Kazaj P, Aria M, Akbari A, Emami H, Asadi F, Akbari ME. 
Time-related survival prediction in molecular subtypes 
of breast cancer using time-to-event deep-learning-based 
models. Frontiers in Oncology. 2023;13:1147604. https://
doi.org/10.3389/fonc.2023.1147604

42. Mousavinasab S, Atai M, Salehi N, Salehi A. Effect of Shade 
and Light Curing Mode on the Degree of Conversion of 
Silorane-Based and Methacrylate-Based Resin Composites. 
Journal of Dental Biomaterials. 2016 Dec;3(4):299-305.

43. Salehi N, Salehi A, Kalantari M. “Unusual upper lip swelling: 
A review and a case report of cheilitis landularis.” World 
Journal of Advanced Research and Reviews 19.1 (2023): 
181-187. https://doi.org/10.30574/wjarr.2023.19.1.1287.

44. Maghsoudloo M, Bagheri Shahzadeh Aliakbari R, Jabbari 
Velisdeh Z. Pharmaceutical, nutritional, and cosmetic 

potentials of saponins and their derivatives. Nano Micro 
Biosystems. 2023 Dec 01;2(4):1-6. https://doi.org/10.22034/
nmbj.2023.416018.1027

45. Najmi L, Hu Z. Review on Molecular Dynamics Simulations 
of Effects of Carbon Nanotubes (CNTs) on Electrical 
and Thermal Conductivities of CNT-Modified Polymeric 
Composites. Journal of Composites Science. 2023 04 
15;7:165. https://doi.org/10.3390/jcs7040165

46. Najmi L, Hu Z. Effects of Carbon Nanotubes on Thermal 
Behavior of Epoxy Resin Composites. Journal of Composites 
Science. 2023 08;7(8):313. https://doi.org/10.3390/
jcs7080313

47. Soleymani F, Ziyaei Halimehjani A, Asar FJ, Thatcher GRJ. 
Iodocyclization of S–(homo)propargyl dithiocarbamates: 
Regiospecific synthesis of 2-imino(iminium)-1, 3-dithiolanes/
dithianes/dithiepanes. Tetrahedron Letters. 2023 09 
19;128:154702. https://doi.org/10.1016/j.tetlet.2023.154702

48. Asar FJ, Soleymani F, Hooshmand SE, Halimehjani AZ. 
Direct synthesis of piperazines containing dithiocarbamate 
derivatives via DABCO bond cleavage. Tetrahedron Letters. 
2020 Dec 03;61(49):152610. https://doi.org/10.1016/j.
tetlet.2020.152610

49. Rajabi M, Golshan H, Hasanzadeh RPR. Non-local adaptive 
hysteresis despeckling approach for medical ultrasound 
images. Biomedical Signal Processing and Control. 2023 08 
01;85:105042. https://doi.org/10.1016/j.bspc.2023.105042

50. Rajabi M, Hasanzadeh RPR. A Modified Adaptive Hysteresis 
Smoothing Approach for Image Denoising Based on Spatial 
Domain Redundancy. Sensing and Imaging. 2021 Dec 
01;22:42. https://doi.org/10.1007/s11220-021-00364-0

51. Shineh G, Mobaraki M, Afzali E, Alakija F, Velisdeh 
ZJ, Mills DK. Antimicrobial Metal and Metal Oxide 
Nanoparticles in Bone Tissue Repair. Biomedical Materials 
and Devices. 2023;.

52. Tavasolikejani S, Farazin A. The effect of increasing 
temperature on simulated nanocomposites reinforced 
with SWBNNs and its effect on characteristics related 
to mechanics and the physical attributes using the MDs 
approach. Heliyon. 2023 Oct;9(10):e21022. https://doi.
org/10.1016/j.heliyon.2023.e21022

53. Tavasolikejani S, Hosseini SM, Ghiaci M, Vangijzegem 
T, Laurent S. Copper nanoparticles embedded into 
nitrogen-doped carbon fiber felt as recyclable catalyst 
for benzene oxidation under mild conditions. Molecular 
Catalysis. 2024 01 15;553:113736. https://doi.org/10.1016/j.
mcat.2023.113736

54. Somayeh Tavasolikejani, Ashkan Farazin. Fabrication and 
modeling of nanocomposites with bioceramic nanoparticles 
for rapid wound healing: An experimental and molecular 
dynamics investigation. Nanomed Res J. 2023;8(4):412-429. 
https://doi.org/10.22034/ nmrj.2023.04.010

55. Tavasolikejani S, Farazin A. Explore the most recent 
advancements in the domain of self-healing intelligent 
composites specifically designed for use in dentistry. Journal 
of the Mechanical Behavior of Biomedical Materials. 
2023 Nov 01;147:106123. https://doi.org/10.1016/j.
jmbbm.2023.106123

56. Bagan J, Sarrion G, Jimenez Y. Oral cancer: clinical 
features. Oral Oncology. 2010 06;46(6):414-417. https://
doi.org/10.1016/j.oraloncology.2010.03.009

57. Neville BW, Day TA. Oral cancer and precancerous lesions. 
CA: a cancer journal for clinicians. 2002;52(4):195-215. 
https://doi.org/10.3322/canjclin.52.4.195

58. Scully C, Porter S. Oral cancer. The Western Journal of 
Medicine. 2001 05;174(5):348-351. https://doi.org/10.1136/
ewjm.174.5.348



94 Asian Pacific Journal of Cancer Biology• Vol 9• Issue 1

apjcb.waocp.com                                                                                             Zahra Pirmoradi, et al: Oral Cancer and HPV: Review Article

59. Wolff K, Follmann M, Nast A. The diagnosis and treatment 
of oral cavity cancer. Deutsches Arzteblatt International. 
2012 Nov;109(48):829-835. https://doi.org/10.3238/
arztebl.2012.0829

60. zur Hausen H. Infections causing human cancer. Weinheim/
New York: Wiley-VCH, pp. 1-517. 2006.

61. McLaughlin-Drubin ME, Munger K. Viruses associated 
with human cancer. Biochimica Et Biophysica Acta. 
2008 03;1782(3):127-150. https://doi.org/10.1016/j.
bbadis.2007.12.005

62. Mesri EA, Cesarman E, Boshoff C. Kaposi’s sarcoma and 
its associated herpesvirus. Nature Reviews. Cancer. 2010 
Oct;10(10):707-719. https://doi.org/10.1038/nrc2888

63. Leemans CR, Braakhuis BJM, Brakenhoff RH. The 
molecular biology of head and neck cancer. Nature Reviews. 
Cancer. 2011 01;11(1):9-22. https://doi.org/10.1038/nrc2982

64. Rautava J, Syrjänen S. Biology of Human Papillomavirus 
Infections in Head and Neck Carcinogenesis. Head and 
Neck Pathology. 2012 07 03;6(Suppl 1):3-15. https://doi.
org/10.1007/s12105-012-0367-2

65. Tsao SW, Tsang CM, Pang PS, Zhang G, Chen H, Lo KW. 
The biology of EBV infection in human epithelial cells. 
Seminars in Cancer Biology. 2012 04;22(2):137-143. https://
doi.org/10.1016/j.semcancer.2012.02.004

66. Ganem D. KSHV infection and the pathogenesis of Kaposi’s 
sarcoma. Annual Review of Pathology. 2006;1:273-296. 
https://doi.org/10.1146/annurev.pathol.1.110304.100133

67. Smith EM, Ritchie JM, Summersgill KF, Hoffman HT, Wang 
DH, Haugen TH, Turek LP. Human papillomavirus in oral 
exfoliated cells and risk of head and neck cancer. Journal 
of the National Cancer Institute. 2004 03 17;96(6):449-455. 
https://doi.org/10.1093/jnci/djh074

68. D’Souza G, Kreimer AR, Viscidi R, Pawlita M, Fakhry C, 
Koch WM, Westra WH, Gillison ML. Case-control study of 
human papillomavirus and oropharyngeal cancer. The New 
England Journal of Medicine. 2007 05 10;356(19):1944-
1956. https://doi.org/10.1056/NEJMoa065497

69. Murtaza M, Dawson S, Tsui DWY, Gale D, Forshew T, 
Piskorz AM, Parkinson C, et al. Non-invasive analysis 
of acquired resistance to cancer therapy by sequencing 
of plasma DNA. Nature. 2013 05 02;497(7447):108-112. 
https://doi.org/10.1038/nature12065

70. Fakhry C, Westra WH, Li S, Cmelak A, Ridge JA, Pinto H, 
Forastiere A, Gillison ML. Improved survival of patients with 
human papillomavirus-positive head and neck squamous 
cell carcinoma in a prospective clinical trial. Journal of 
the National Cancer Institute. 2008 02 20;100(4):261-269. 
https://doi.org/10.1093/jnci/djn011

71. O’Rorke MA, Ellison MV, Murray LJ, Moran M, James J, 
Anderson LA. Human papillomavirus related head and neck 
cancer survival: a systematic review and meta-analysis. 
Oral Oncology. 2012 Dec;48(12):1191-1201. https://doi.
org/10.1016/j.oraloncology.2012.06.019

72. Tommasino M. The human papillomavirus family 
and its role in carcinogenesis. Seminars in Cancer 
Biology. 2014 06;26:13-21. https://doi.org/10.1016/j.
semcancer.2013.11.002

73. Sabatini ME, Chiocca S. Human papillomavirus as a driver 
of head and neck cancers. British Journal of Cancer. 2020 
02;122(3):306-314. https://doi.org/10.1038/s41416-019-
0602-7

74. IARC Working Group on the Evaluation of Carcinogenic 
Risks to Humans. Human papillomaviruses. IARC Monogr. 
Eval. Carcinog. Risks Hum. 2007;90:1-636.

75. Schiffman M, Castle PE, Jeronimo J, Rodriguez AC, 
Wacholder S. Human papillomavirus and cervical cancer. 

Lancet (London, England). 2007 09 08;370(9590):890-907. 
https://doi.org/10.1016/S0140-6736(07)61416-0

76. Faber MT, Sand Fl, Albieri V, Norrild B, Kjaer SK, Verdoodt 
F. Prevalence and type distribution of human papillomavirus 
in squamous cell carcinoma and intraepithelial neoplasia of 
the vulva. International journal of cancer. 2017 09 15;141(6). 
https://doi.org/10.1002/ijc.30821

77. Schlenker B, Schneede P. The Role of Human Papilloma 
Virus in Penile Cancer Prevention and New Therapeutic 
Agents. European Urology Focus. 2019 01;5(1):42-45. 
https://doi.org/10.1016/j.euf.2018.09.010

78. Lin C, Franceschi S, Clifford GM. Human papillomavirus 
types from infection to cancer in the anus, according to sex 
and HIV status: a systematic review and meta-analysis. The 
Lancet. Infectious Diseases. 2018 02;18(2):198-206. https://
doi.org/10.1016/S1473-3099(17)30653-9

79. Tumban E. A Current Update on Human Papillomavirus-
Associated Head and Neck Cancers. Viruses. 2019 Oct 
09;11(10):922. https://doi.org/10.3390/v11100922

80. IARC Working Group on the Evaluation of Carcinogenic 
Risks to Humans. Biological agents. Volume 100 B. A review 
of human carcinogens. IARC Monogr. Eval. Carcinog. Risks 
Hum. 2012;100 (Pt B):1-441.

81. Hübbers CU, Akgül B. HPV and cancer of the oral cavity. 
Virulence. 2015;6(3):244-248. https://doi.org/10.1080/215
05594.2014.999570

82. Ault KA. Epidemiology and natural history of human 
papillomavirus infections in the female genital tract. 
Infectious Diseases in Obstetrics and Gynecology. 2006;2006 
Suppl:40470. https://doi.org/10.1155/IDOG/2006/40470

83. Mirghani H, Amen F, Moreau F, Lacau St Guily J. Do high-
risk human papillomaviruses cause oral cavity squamous cell 
carcinoma?. Oral Oncology. 2015 03;51(3):229-236. https://
doi.org/10.1016/j.oraloncology.2014.11.011

84. Pires FR, Ramos AB, Oliveira JBC, Tavares AS, Luz 
PSR, Santos TCRB. Oral squamous cell carcinoma: 
clinicopathological features from 346 cases from a single 
oral pathology service during an 8-year period. Journal of 
applied oral science: revista FOB. 2013;21(5):460-467. 
https://doi.org/10.1590/1679-775720130317

85. Duray A, Descamps G, Decaestecker C, Remmelink M, 
Sirtaine N, Lechien J, et al. Human papillomavirus DNA 
strongly correlates with a poorer prognosis in oral cavity 
carcinoma. Laryngoscope.122(2012):1558-1565.

86. Kouketsu A, Sato I, Abe S, Oikawa M, Shimizu Y, Takahashi 
T, Kumamoto H. Detection of human papillomavirus 
infection in oral squamous cell carcinoma: a cohort study 
of Japanese patients. Journal of Oral Pathology & Medicine: 
Official Publication of the International Association of Oral 
Pathologists and the American Academy of Oral Pathology. 
2016 09;45(8):565-572. https://doi.org/10.1111/jop.12416

87. Kaminagakura E, Villa LL, Andreoli MA, Sobrinho JS, 
Vartanian JG, Soares FA, Nishimoto IN, Rocha R, Kowalski 
LP. High-risk human papillomavirus in oral squamous cell 
carcinoma of young patients. International Journal of Cancer. 
2012 04 15;130(8):1726-1732. https://doi.org/10.1002/
ijc.26185

88. Tsimplaki E, Argyri E, Xesfyngi D, Daskalopoulou D, 
Stravopodis DJ, Panotopoulou E. Prevalence and expression 
of human papillomavirus in 53 patients with oral tongue 
squamous cell carcinoma. Anticancer Research. 2014 
02;34(2):1021-1025.

89. Bouda M, Gorgoulis VG, Kastrinakis NG, Giannoudis 
A, Tsoli E, Danassi-Afentaki D, Foukas P, et al. “High 
risk” HPV types are frequently detected in potentially 
malignant and malignant oral lesions, but not in normal 



95

 

Asian Pacific Journal of Cancer Biology• Vol 9• Issue 1

apjcb.waocp.com                                                                                             Zahra Pirmoradi, et al: Oral Cancer and HPV: Review Article

oral mucosa. Modern Pathology: An Official Journal of 
the United States and Canadian Academy of Pathology, 
Inc. 2000 06;13(6):644-653. https://doi.org/10.1038/
modpathol.3880113

90. Miller CS, Johnstone BM. Human papillomavirus as a risk 
factor for oral squamous cell carcinoma: a meta-analysis, 
1982-1997. Oral Surgery, Oral Medicine, Oral Pathology, 
Oral Radiology, and Endodontics. 2001 06;91(6):622-635. 
https://doi.org/10.1067/moe.2001.115392

91. Lingen MW, Xiao W, Schmitt A, Jiang B, Pickard R, Kreinbrink 
P, Perez-Ordonez B, Jordan RC, Gillison ML. Low etiologic 
fraction for high-risk human papillomavirus in oral cavity 
squamous cell carcinomas. Oral Oncology. 2013 01;49(1):1-
8. https://doi.org/10.1016/j.oraloncology.2012.07.002

92. Hauck F, Oliveira-Silva M, Dreyer JH, Perrusi VJF, Arcuri 
RA, Hassan R, Bonvicino CR, Barros MHM, Niedobitek G. 
Prevalence of HPV infection in head and neck carcinomas 
shows geographical variability: a comparative study from 
Brazil and Germany. Virchows Archiv: An International 
Journal of Pathology. 2015 06;466(6):685-693. https://doi.
org/10.1007/s00428-015-1761-4

93. Shaikh MH, McMillan NAJ, Johnson NW. HPV-associated 
head and neck cancers in the Asia Pacific: A critical 
literature review & meta-analysis. Cancer Epidemiology. 
2015 Dec;39(6):923-938. https://doi.org/10.1016/j.
canep.2015.09.013

94. Termine N, Panzarella V, Falaschini S, Russo A, Matranga 
D, Lo Muzio L, Campisi G. HPV in oral squamous cell 
carcinoma vs head and neck squamous cell carcinoma 
biopsies: a meta-analysis (1988-2007). Annals of Oncology: 
Official Journal of the European Society for Medical 
Oncology. 2008 Oct;19(10):1681-1690. https://doi.
org/10.1093/annonc/mdn372

95. Syrjänen K, Syrjänen S, Lamberg M, Pyrhönen S, Nuutinen 
J. Morphological and immunohistochemical evidence 
suggesting human papillomavirus (HPV) involvement in oral 
squamous cell carcinogenesis. International Journal of Oral 
Surgery. 1983 Dec;12(6):418-424. https://doi.org/10.1016/
s0300-9785(83)80033-7

96. Termine N, Giovannelli L, Rodolico V, Matranga D, 
Pannone G, Campisi G. Biopsy vs. brushing: comparison 
of two sampling methods for the detection of HPV-DNA 
in squamous cell carcinoma of the oral cavity. Oral 
Oncology. 2012 09;48(9):870-875. https://doi.org/10.1016/j.
oraloncology.2012.03.002

97. Nass SJ, Levit LA, Gostin LO. The value, importance, and 
oversight of health research. In Beyond the HIPAA privacy 
rule: enhancing privacy, improving health through research. 
National Academies Press (US). 2009.

98. uman papillomavirus (HPV) and cervical cancer - WHO”. 
World Health Organization. 22 February 2022. Archived 
from the original on 22 April 2023.

99. “What is HPV?”. CDC. 28 December 2015. Archived from 
the original on 7 August 2016. Retrieved 10 August 2016.

100. Jump up to: Milner DA (2015). Diagnostic Pathology: 
Infectious Diseases. Elsevier Health Sciences. p. 40. 
ISBN 9780323400374. Archived from the original on 11 
September 2017.

101. Sawaya GF, Kulasingam S, Denberg TD, Qaseem A. 
Cervical Cancer Screening in Average-Risk Women: Best 
Practice Advice From the Clinical Guidelines Committee 
of the American College of Physicians. Annals of Internal 
Medicine. 2015 06 16;162(12):851-859. https://doi.
org/10.7326/M14-2426

102. Kobayashi K, Hisamatsu K, Suzui N, Hara A, Tomita H, 
Miyazaki T. A Review of HPV-Related Head and Neck 

Cancer. Journal of Clinical Medicine. 2018 08 27;7(9):241. 
https://doi.org/10.3390/jcm7090241

103. Tuna M, Amos CI. Next generation sequencing and 
its applications in HPV-associated cancers. Oncotarget. 
2017 01 31;8(5):8877-8889. https://doi.org/10.18632/
oncotarget.12830

104. Rapado-González Ó, Martínez-Reglero C, Salgado-
Barreira Á, Rodríguez-Fernández A, Aguín-Losada S, 
León-Mateos L, Muinelo-Romay L, López-López R, 
Suarez-Cunqueiro MM. Association of Salivary Human 
Papillomavirus Infection and Oral and Oropharyngeal 
Cancer: A Meta-Analysis. Journal of Clinical Medicine. 
2020 05 01;9(5):1305. https://doi.org/10.3390/jcm9051305

105. American Cancer Society. What’s new in oral cavity and 
oropharyngeal cancer research and treatment (https://www.
cancer.org/cancer/oral-cavity-and-oropharyngeal-cancer/
about/new-research.html)? Accessed 7/11/2022.

106. Ang KK, Harris J, Wheeler R, Weber R, Rosenthal DI, 
Nguyen-Tân PF, Westra WH, Chung CH, Jordan RC, 
Lu C, Kim H, Axelrod R, Silverman CC, Redmond KP, 
Gillison ML. Human papillomavirus and survival of patients 
with oropharyngeal cancer. The New England Journal of 
Medicine. 2010 07 01;363(1):24-35. https://doi.org/10.1056/
NEJMoa0912217

107. Centers for Disease Control and Prevention. HPV and 
Oropharyngeal Cancer (https://www.cdc.gov/cancer/hpv/
basic_info/hpv_oropharyngeal.htm). Accessed 7/11/2022.

108. Gillison Ml, Broutian T, Pickard RK, Tong ZY, Xiao W, 
Kahle L, Graubard BI, Chaturvedi AK. Prevalence of oral 
HPV infection in the United States, 2009-2010. JAMA. 
2012 02 15;307(7). https://doi.org/10.1001/jama.2012.101

109. National Cancer Institute. HPV Vaccination Linked to 
Decreased Oral HPV Infections (https://www.cancer.gov/
news-events/cancer-currents-blog/2017/hpv-vaccine-oral-
infection). Accessed 7/11/2022.

110. The Oral Cancer Foundation. HPV / Oral Cancer Facts 
(https://oralcancerfoundation.org/understanding/hpv/hpv-
oral-cancer-facts/). Accessed 7/11/2022.

111. Young D, Xiao CC, et al. Increase in head and neck cancer 
in younger patients due to human papillomavirus (HPV) 
(https://www.ncbi.nlm.nih.gov/pubmed/26066977). Oral 
Oncol. 2015 Aug; 51 (8): 727-30. Accessed 7/11/2022.

This work is licensed under a Creative Commons Attribution-
Non Commercial 4.0 International License.


