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INTRODUCTION 
 

Nowadays, there is a considerable occurrence of oral 

squamous cell carcinoma (SCC) worldwide. It has been 

notable especially in the tonsil and tongue base, in 

patients who were between 40-55 years old.
[1]

  

 

The small non-enveloped DNA viruses which infect 

squamous epithelial cells are known as human papilloma 

viruses (HPVs). Above 200 kinds of them have been 

distinguished. Yet, definitely there are further kinds that 

have not been known yet. HPVs cause a considerable 

range of epithelial lesions, mostly the benign 

hyperplasia, such as wart or papilloma that have less 

potential to cause cancer. 

 

There is a subgroup of HPVs-which are called high 

risked HPVs- and are related to precancerous lesions. A 

small number of people become infected with high risk 

HPVs and develop cancers after several years from the 

first stage of infection.  

 

According to the documents from epidemiologic and 

molecular studies in 1995, the international agency for 

research on cancer distinguished that the types 16 and 18 

of high risk HPVs were responsible for human cancer.
[2]

 

These two HPV types also cause roughly 70% of cervical 

cancer incidents. Whereas, the other high risk HPV types 

are responsible for all of the 30 percent remained cases 

of the disease.
[3] 

 

Around 60% of squamous cell cancers of mouth and 

larynx are positive for HPV16 in USA. HPV-positive 

tumors seem to be clinically and biologically different 

sorts in comparison with HPV-negative ones. Moreover, 

it is likely that they are more sensitive to chemotherapy 

and radiation therapy. Hence, the chance of treatment 

and survival is higher. HPV is one of the pathogenic 

factors in a portion of mouth and larynx squamous cell 

carcinomas. Though, it should be noticed that the 

biological and natural history of HPV infection of mouth 

and larynx has not been fully recognized. Neither has the 

ideal clinical control of such cases been completely 

clarified. So, we conducted a review of related reports to 

achieve a better understanding of the issue.  

wjpmr, 2017,3(10), 58-65 

 

 

SJIF Impact Factor: 4.103 

Review Article 

ISSN 2455-3301 

WJPMR 

 

 

 

WORLD JOURNAL OF PHARMACEUTICAL 

AND MEDICAL RESEARCH 
www.wjpmr.com 

*Corresponding Author: Dr. Sareh Farhadi 

Assistant Professor, Oral & Maxillofacial pathology Dept., Dental Branch of Tehran, Islamic Azad University, Tehran, Iran. 

ABSTRACT 
 

Aim & background: In spite of increase in the incidence of oral squamous cell carcinoma, there are not serious 

achievements gained in related treatment modalities and survival rates. Hence, through identifying the etiologic 

factors and the prognostic parameters, it is hoped that it would be possible to cure the lesions and reduce patients’ 

suffering and ailments. Human Papilloma Virus (HPV) might be one of the most important prognostic factors in 

oral cavity cancers. This study is an attempt to investigate & review of HPV prognostic role in oral squamous cell 

carcinoma. Methods & Materials: The investigated articles have been collected and studied meticulously using 

the data bases of PubMed, Medline, Scopus and Google Scholar through keywords of HPV, prognosis, survival 

rate, clinical outcome, oral cancer and OSCC during years of 2000 to 2015. Results:  After scrutinizing and 

considering 23 articles, it was clarified that HPV-positive tumors can be treated easier. It can be related to some 

reasons such as more sensitiveness to therapies including chemotherapy and chemo radiation therapy .Furthermore, 

according to 12 articles, it was concluded that patients with HPV-positive tumors had higher survival rates 

compared with the HPV-negative ones, HPV-positive characteristic can be a significant prognostic factor. 

Conclusion: OSCC Patients presenting with HPV, have better prognosis and therapeutic response compared to 

those HPV-negative patients. 
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Research method 

The investigated articles have been collected and studied 

meticulously using the data bases of PubMed, Medline, 

Scopus and Google Scholar through keywords of HPV, 

prognosis, survival rate, clinical outcome, oral cancer 

and OSCC (oral squamous cell carcinoma) during years 

of 2000 to 2015. 

 

RESULTS 
 

Among 23 articles which were reviewed in the present 

study, 12 articles had explicitly pointed out that patients 

with HPV-positive tumors, had higher survival 

rates.
[20,34,40,42,45,46,48,49,51,52,55,57]

 Moreover , it should be 

mentioned that in one of these articles , it was reported 

that there is a relationship between the type of sexuality 

and the survival rate in HPV-positive HNSCC(head and 

neck squamous cell carcinoma). Hence, it was shown 

that the survival rate among men is higher than in 

women.
[34] 

 

Another important finding, was pointed out in 12 articles 

which had demonstrated that HPV infection of tumors 

was an important prognostic factor.
[11,13,39,44-47,50,51,54,55,57]

 

Hence, the HPV-positive patients had a better prognosis 

rather than the HPV negative ones. The reason for the 

improvement in prognosis and survival rates can be due 

to the better response and higher sensitivity to 

radiotherapy and chemotherapy upon these tumors. It 

should be added that this issue had been reported in 7 

articles among the all of the reviewed 

ones.
[40,43,46,49,51,52,54]

 

 

It was stated in one of the articles that the better outcome 

can also be related to the absence of field cancerization 

beside the higher sensitivity and response to chemo 

radiation therapy in HPV-positive tumors.
[51]

 Also, it was 

mentioned in one of the articles that HPV-positive 

tumors have less probability of relapse and subsequent 

secondary tumors.
[56]

 In addition , it was stated in another 

article that, HPV-positive tumors have less aggressive 

property in comparison to the HPV-negative ones.
[36] 

 

No. First author country year Participants Findings 

1 
Riaboshapka 

AN
[42] Russia 2014 

60, patients with locally 

advanced HPV-

associated squamous 

cell carcinoma 

of oral cavity and 

oropharynx. 

Koilocytosis and expression of 

E6 HPV 16/18 types have no predictive 

value. Median of overall survival 

correlated with koilocytosis, expression 

of E6 HPV types 16/18 and p16INK4a. 

2 Lindel K
[43] 

 Switzerland 2001 

99, squamous cell 

carcinoma of the 

oropharynx 

Human papillomavirus positivity have 

a favorable outcome attributable to an 

increased sensitivity toward 

radiotherapy. 

3 
De Petrini 

M
[44] Italy 2006 

47,squamous cell 

carcinomas of the 

oropharynx and the oral 

cavity 

HPV-positive oropharyngeal cancers 

comprise a distinct disease entity with 

an improved prognosis. 

4 
Gillison 

ML
[11] USA 2000 

 253, patients with 

newly diagnosed or 

recurrent HNSCC 

 HPV-positive oropharyngeal cancers 

have a markedly improved prognosis 

5 Ritchie JM
[34] 

USA 2003 
139,  oral and 

oropharyngeal cancer 

HPV infected patients had better 

overall survival than those with HPV-

negative tumors.(There was an 

interaction between gender and HPV 

for overall and disease-specific survival 

that suggested that HPV infected males 

had better prognosis than HPV-

negative males, but this was not the 

case among females.) 

6 
Jan Klozar

[45] 

 
Czech 2007 

81,patients treated by 

surgery for oral or 

oropharyngeal 

squamous cell cancer 

HPV-positive patients had significantly 

better both overall and disease-specific 

survival rates than HPV-negative 

patients. No significant differences 

were found in the pN classification, in 

the number of positive nodes and the 

presence of extracapsular spread in the 

involved nodes between HPV positive 

and HPV-negative tumors. Multivariate 

analysis showed that significant 

prognostic factors of survival were the 
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presence of HPV in the tumor, 

extracapsular spread and tumor size. 

HPV was the most significant 

prognostic factor in the studied group 

of patients with oropharyngeal tumors 

and possibly should be considered in 

treatment decisions 

7 
Shanthi 

Marur
[46] USA 2010  

 HPV-positive oropharyngeal cancer 

seems to be more responsive to 

chemotherapy and radiation than HPV-

negative disease. HPV 16 is a 

prognostic marker for enhanced overall 

and disease-free survival, but its use as 

a predictive marker has not yet been 

proven.  

8 
Seth R. 

Schwartz
[47] USA 2001 

254, patients diagnosed 

with primary oral 

cancer 

The presence of HPV type 16 DNA is 

independently associated with a 

favorable prognosis in patients with 

oral squamous cell carcinoma. 

9 Dahlgren L
[48] 

Sweden 2004 
110, patients with 

tongue cancer 

 HPV is significantly more common in 

base of tongue cancer than in mobile 

tongue cancer, and has a positive 

impact on disease-specific survival in 

patients with base of tongue cancer. 

10 
Farshid 

Dayyani
[49] USA 2010 

5681, head and neck 

squamous cell 

carcinomas (HNSCC) 

HPV-related HNSCC comprise about 

25% of all HNSCC. They are 

predominantly tumors of the 

oropharynx, and exhibit a separate 

biologic behavior including improved 

response to (chemo)-radiation and 

survival compared to HPV-negative 

HNSCC. 

11 
Niklas 

Reimers
[50] Germany 2007 

106,newly diagnosed 

OSCC 

HPV+/p16+ tumors tended to have 

decreased EGFR expression, but using 

both immunohistological markers has 

significant prognostic implications 

12 
Carole 

Fakhry
[40] USA 2008 

96, patients with stage 

III or IV HNSCC of the 

oropharynx or larynx 

patients with HPV-positive tumors had 

higher response rates after induction 

chemotherapy and after chemoradiation 

treatment. Patients with HPV-positive 

tumors had improved overall survival, 

lower risks of and death from any 

cause than those with HPV-negative 

tumors. In Conclusion For patients with 

HNSCC of the oropharynx, tumor HPV 

status is strongly associated with 

therapeutic response and survival 

 

13 
Giuseppina 

Campisi
[51] Italy 2009  

HPV has been found to be the most 

significant positive prognostic factor in 

patients with oro-pharyngeal tumors. 

The favorable outcome of HPV-

induced oropharyngeal cancers might 

be attributable to the absence of field 

cancerization or enhanced radiation 

sensitivity. Taking this into 

consideration, the diagnosis of HPV 

infection should be determined in all 

oropharyngeal cancers, considering its 

presence as a key factor in the 
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decision-making process of treatment. 

However, we are unable to make the 

same suggestion for the OSCC. HPV 

16 has been positively associated with 

a response to chemo-radiation in oro-

pharyngeal cancer and with overall and 

disease-specific survival. 

14 Kumar B
[52] 

USA 2007 

42 oropharyngeal 

cancer patients (30 men 

and 12 women) 

HPV16 copy number was positively 

associated with response to therapy and 

with overall and disease specific 

survival 

15 Kumar B
[53] 

USA 2008 

66 patients with stage 

III to IV squamous cell 

carcinoma of the 

oropharynx (SCCOP) 

Low EGFR and high p16 (or higher 

HPV titer) expression are markers of 

good response to organ-sparing therapy 

and outcome 

16 
Danny 

Rischin
[54] Canada 2009 

465,Patients with stage 

III or IV head and neck 

squamous cell cancer 

HPV-associated oropharyngeal cancer 

is a distinct entity with a favorable 

prognosis compared with HPV-

negative oropharyngeal cancer when 

treated with cisplatin-based 

chemoradiotherapy 

17 Ang KK
[55] 

USA 2010  

323,oropharyngeal 

squamous-cell 

carcinoma 

Tumor HPV status is a strong and 

independent prognostic factor for 

survival among patients with 

oropharyngeal cancer. 

18 
Stina 

Syrjänen
[20] Finland 2005 

422, cases of tonsillar 

carcinoma 

patients with HPV 16-positive tumors 

seem to have a better overall- and 

disease-specific survival, as compared 

with the HPV-negative group. 

19 
Paul M. 

Weinberger
[13] USA 2006 79 OSCCs 

HPV_/p16 high types of OSCC, 

showed favorable prognosis 

20 Lisa Licitra
[56] 

Italy 2005 
90 oropharyngeal 

cancer patients 

reduced risk of relapse and second 

tumors associated with HR-HPV 

positivity of oropharyngeal cancer 

21 Wei LI
[36] 

Australia 2003 86 tonsil cancers 

HPV-positive tonsil cancers may be a 

distinct biological group with 

less aggressive characteristics. 

Screening of tonsil cancers for 

HPV DNA may help optimise 

treatment and provide more 

accurate prognostic information 

22 
David 

Lindquist
[39] Sweden 2007 

203 patients with 

tonsillar cancer 

The presence of HPV-16, but not viral 

load, in tonsillar cancer was shown to 

be a favorable prognostic factor for 

clinical outcome.  

23 
J. B. 

Vermorken
[57] Belgium 2014 

tumor samples from 

416 patients 

p16 positivity and HPV positivity were 

associated with prolonged survival 

compared with p16 negativity and HPV 

negativity. 

The results from this analysis suggest 

that p16 and HPV status have 

prognostic value in recurrent and/or 

metastatic SCCHN. 

 

DISCUSSION 
 

HPV genome is a double stranded circular DNA 

molecule of 8000 base protein (bp) which encodes ten 

proteins. HPV genome is made up of three important 

parts. First, a 4000bp part that encodes proteins 

participating in DNA replicating and cell 

transformations. Second, a 3000bp which encodes 

structural proteins of virus, and third, a 1000 bp that 

doesn’t encode any protein, but contains regulatory 

elements of viruses life cycle including its replication.
[4] 
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If an injury causes wounds, HPVs enter to the basal cells 

of epithelium. Papilloma viruses DNAs remain in these 

basal cells as a low- copy DNA .But during the 

differentiation of these cells and migrating to the upper 

layers of the epithelium, the HPV DNA also replicates 

and as a result we will have a high numbers of copies of 

viruses DNA.
[5,6]

 HPVs encode two important proteins; 

E6 and E7. E6 interferes with the P53 tumor suppressor 

protein and suppresses its function, while E7 also binds 

to retinoblastoma (Rb) tumor suppressor protein. These 

two proteins together cause increased DNA replication of 

papilloma viruses in Keratinocytes.
[7,10] 

 

There is a high relationship between HPV infection and 

cervical carcinoma. Though the epidemiological, 

molecular and clinical findings show that in some cases 

who have not used tobacco and/or alcohol, high risk 

HPVs, particularly HPV16 are the reason for 

development of head and neck tumors.
[11,15]

 Finding a 

connection between HPV and a subtype of OSCC isn’t 

an easy task due to different types of OSCC and also, 

because only a minority of patients are HPV-related. The 

primary clue that showed the relevance of HPV with the 

pathogenesis of a subcategory of HNSCC was 

recognized by Syrjanen et al.
[20]

 HPV-16 DNA was 

initially distinguished in an invasive HNSCC in 1985.
[21]

 

This is why HPVs genomes have been frequently 

distinguished in a wide range of HNSCC.
[22]

 The 

difference of range may be due to different anatomic 

sites of malignancies and the procedures used to 

distinguish HPV-DNA. 

 

The most frequently found genotype both in cervical 

malignancies and HPV-type in HNSCC is HPV-16. It 

could be detected in more than 90% of HPV-positive 

patients.
[11,13]

 There are some researches that demonstrate 

that the HPV subclasses related to OSCC look like the 

ones detected in cervical malignancies but they are not 

exactly the same as each other.
[23,25] 

 

In HPV associated head and neck carcinomas, the 

amount of p16 is very high, because the p16 tumor 

suppressor gene(CKDN2A)is negatively regulated by Rb 

protein.
[26,27]

 Many clinical evidences suggest that HPV-

associated OSCC and classic OSCC could have 

completely different entities.
[13,28]

 Risk of incidence of 

HPV tobacco associated OSCC is higher in males rather 

than females, However the incidence of HPV associated 

OSCC is the same for both sexualities. In addition most 

of the HPV associated OSCC patients are nonsmokers 

and nondrinkers and on average 5 years younger than 

their tobacco-use-associated counterparts.
[29] 

 

It should be noted that the mere existence of HPV-DNA 

in an OSCC cannot prove that the carcinoma is the HPV-

associated type .The carcinoma with active HPV-DNA 

transcription is the only type which is associated with it 

clinically and histologically. Regarding the studies done, 

it can be concluded that the status of p16 expression can 

clarify the biologically related cases. According to 

studies, there are 3 distinct of OSCC: class I, HPV-

negative/p16 no expressing; class II, HPV-positive/p16 

no expressing; and class III, HPV-positive/p16 

expressing oropharyngeal tumors.
[30] 

 

HPV associated OSCC are related with better prognosis 

than HPV-negative tumors in the most of the 

studies.
[11,31,36]

 Moreover, According to the results of 

retrospective analyses, the patients with HPV-positive 

oropharyngeal cancer have higher response rates to 

chemotherapy and radiation and increased 

survival.
[35,37,39]

 In addition , in 2008 , a prospective 

clinical trial , in patients with head and neck squamous 

cell carcinoma showed that the response to treatment , 

survival rate and other related outcomes were better in 

HPV positive types versus HPV negative ones.
[40]

 The 

good survival rates imply the increased sensitivity to 

chemotherapy and radiotherapy in HPV- positive 

patients.  

 

The positive result of HPV-associated oropharyngeal 

malignancies can be due to the non-existence of field 

cancerization or it can be because of increased sensitivity 

to radiation therapy.
[35]

 ― Field cancerization‖ is a phrase 

applied to explain whether cancers associated early 

genetic modifications are present in the epithelium that 

multiple independent lesions are produced. They can 

cause the formation of multifocal malignancies.
[41]

  

 

CONCLUSION 
 

OSCC Patients presenting with HPV, have better 

prognosis and therapeutic response compared to those 

HPV-negative patients. It is notable that the molecular 

categorization of malignancies could supply new 

outstanding information which helps the prognosis to be 

calculated more accurately. Hence, it can well affect 

alternative therapeutic choices. 

 

REFERENCES 
 

1. Psyrri A, DiMaio D. Human papillomavirus in 

cervical and head-and-neck cancer. Nature Reviews 

Clinical Oncology, 2008; 5(1): 24. 

2. Humans IWGotEoCRt. Human papillomaviruses. 

IARC Monographs on the evaluation of 

carcinogenic risks to humans, 1995; 64: 1. 

3. Zur Hausen H. Papillomaviruses and cancer: from 

basic studies to clinical application. Nat Rev Cancer, 

2002; 2(5): 342-50. 

4. Münger K, Baldwin A, Edwards KM, Hayakawa H, 

Nguyen CL, Owens M, et al. Mechanisms of human 

papillomavirus-induced oncogenesis. Journal of 

virology, 2004; 78(21): 11451-60. 

5. Stubenrauch F, Laimins LA. Human papillomavirus 

life cycle: active and latent phases. Seminars in 

cancer biology, 1999; 9(6): 379-86. 

6. Bedell MA, Hudson JB, Golub TR, Turyk ME, 

Hosken M, Wilbanks GD, et al. Amplification of 

human papillomavirus genomes in vitro is dependent 



Farhadi et al.                                                                         World Journal of Pharmaceutical and Medical Research 

www.wjpmr.com 

 

63 

on epithelial differentiation. J Virol, 1991; 65(5): 

2254-60. 

7. Dyson N, Howley PM, Munger K, Harlow E. The 

human papilloma virus-16 E7 oncoprotein is able to 

bind to the retinoblastoma gene product. Science 

(New York, NY), 1989; 243(4893): 934-7. 

8. Boyer SN, Wazer DE, Band V. E7 protein of human 

papilloma virus-16 induces degradation of 

retinoblastoma protein through the ubiquitin-

proteasome pathway. Cancer research, 1996; 56(20): 

4620-4. 

9. Flores ER, Allen-Hoffmann BL, Lee D, Lambert PF. 

The human papillomavirus type 16 E7 oncogene is 

required for the productive stage of the viral life 

cycle. J Virol, 2000; 74(14): 6622-31. 

10. McLaughlin-Drubin ME, Bromberg-White JL, 

Meyers C. The role of the human papillomavirus 

type 18 E7 oncoprotein during the complete viral 

life cycle. Virology, 2005; 338(1): 61-8. 

11. Gillison ML, Koch WM, Capone RB, Spafford M, 

Westra WH, Wu L, et al. Evidence for a causal 

association between human papillomavirus and a 

subset of head and neck cancers. Journal of the 

National Cancer Institute, 2000; 92(9): 709-20. 

12. D'Souza G, Kreimer AR, Viscidi R, Pawlita M, 

Fakhry C, Koch WM, et al. Case-control study of 

human papillomavirus and oropharyngeal cancer. 

The New England journal of medicine, 2007; 

356(19): 1944-56. 

13. Weinberger PM, Yu Z, Haffty BG, Kowalski D, 

Harigopal M, Brandsma J, et al. Molecular 

classification identifies a subset of human 

papillomavirus--associated oropharyngeal cancers 

with favorable prognosis. Journal of clinical 

oncology : official journal of the American Society 

of Clinical Oncology, 2006; 24(5): 736-47. 

14. Andl T, Kahn T, Pfuhl A, Nicola T, Erber R, 

Conradt C, et al. Etiological involvement of 

oncogenic human papillomavirus in tonsillar 

squamous cell carcinomas lacking retinoblastoma 

cell cycle control. Cancer research, 1998; 58(1):     

5-13. 

15. Frisch M, Biggar RJ. Aetiological parallel between 

tonsillar and anogenital squamous-cell carcinomas. 

Lancet (London, England), 1999; 354(9188):    

1442-3. 

16. Shiboski CH, Schmidt BL, Jordan RC. Tongue and 

tonsil carcinoma: increasing trends in the U.S. 

population ages 20-44 years. Cancer, 2005; 103(9): 

1843-9. 

17. Frisch M, Hjalgrim H, Jaeger AB, Biggar RJ. 

Changing patterns of tonsillar squamous cell 

carcinoma in the United States. Cancer causes & 

control : CCC, 2000; 11(6): 489-95. 

18. Canto MT, Devesa SS. Oral cavity and pharynx 

cancer incidence rates in the United States,       

1975-1998. Oral oncology, 2002; 38(6): 610-7. 

19. Schwartz SM, Daling JR, Doody DR, Wipf GC, 

Carter JJ, Madeleine MM, et al. Oral cancer risk in 

relation to sexual history and evidence of human 

papillomavirus infection. Journal of the National 

Cancer Institute, 1998; 90(21): 1626-36. 

20. Syrjanen K, Syrjanen S, Lamberg M, Pyrhonen S, 

Nuutinen J. Morphological and 

immunohistochemical evidence suggesting human 

papillomavirus (HPV) involvement in oral 

squamous cell carcinogenesis. International journal 

of oral surgery, 1983; 12(6): 418-24. 

21. De Villiers EM, Weidauer H, Otto H, zur Hausen H. 

Papillomavirus DNA in human tongue carcinomas. 

International journal of cancer, 1985; 36(5): 575-8. 

22. Steinberg BM, DiLorenzo TP. A possible role for 

human papillomaviruses in head and neck cancer. 

Cancer metastasis reviews, 1996; 15(1): 91-112. 

23. Chen Z, Storthz KA, Shillitoe EJ. Mutations in the 

long control region of human papillomavirus DNA 

in oral cancer cells, and their functional 

consequences. Cancer research, 1997; 57(8): 1614-9. 

24. Maitland NJ, Cox MF, Lynas C, Prime SS, 

Meanwell CA, Scully C. Detection of human 

papillomavirus DNA in biopsies of human oral 

tissue. British journal of cancer, 1987; 56(3):      

245-50. 

25. Yeudall WA, Campo MS. Human papillomavirus 

DNA in biopsies of oral tissues. The Journal of 

general virology, 1991; 72(1): 173-6. 

26. Li Y, Nichols MA, Shay JW, Xiong Y. 

Transcriptional repression of the D-type cyclin-

dependent kinase inhibitor p16 by the 

retinoblastoma susceptibility gene product pRb. 

Cancer research, 1994; 54(23): 6078-82. 

27. Hara E, Smith R, Parry D, Tahara H, Stone S, Peters 

G. Regulation of p16CDKN2 expression and its 

implications for cell immortalization and 

senescence. Molecular and cellular biology, 1996; 

16(3): 859-67. 

28. Gillison ML, Shah KV. Human papillomavirus-

associated head and neck squamous cell carcinoma: 

mounting evidence for an etiologic role for human 

papillomavirus in a subset of head and neck cancers. 

Current opinion in oncology, 2001; 13(3): 183-8. 

29. McNeil C. HPV in oropharyngeal cancers: new data 

inspire hope for vaccines. Journal of the National 

Cancer Institute, 2000; 92(9): 680-1. 

30. Mork J, Lie AK, Glattre E, Hallmans G, Jellum E, 

Koskela P, et al. Human papillomavirus infection as 

a risk factor for squamous-cell carcinoma of the 

head and neck. The New England journal of 

medicine, 2001; 344(15): 1125-31. 

31. Schwartz SR, Yueh B, McDougall JK, Daling JR, 

Schwartz SM. Human papillomavirus infection and 

survival in oral squamous cell cancer: a population-

based study. Otolaryngology--head and neck surgery 

: official journal of American Academy of 

Otolaryngology-Head and Neck Surgery, 2001; 

125(1): 1-9. 

32. Paz IB, Cook N, Odom-Maryon T, Xie Y, 

Wilczynski SP. Human papillomavirus (HPV) in 

head and neck cancer. An association of HPV 16 



Farhadi et al.                                                                         World Journal of Pharmaceutical and Medical Research 

www.wjpmr.com 

 

64 

with squamous cell carcinoma of Waldeyer's 

tonsillar ring. Cancer, 1997; 79(3): 595-604. 

33. Licitra L, Perrone F, Bossi P, Suardi S, Mariani L, 

Artusi R, et al. High-risk human papillomavirus 

affects prognosis in patients with surgically treated 

oropharyngeal squamous cell carcinoma. Journal of 

clinical oncology : official journal of the American 

Society of Clinical Oncology, 2006; 24(36): 5630-6. 

34. Ritchie JM, Smith EM, Summersgill KF, Hoffman 

HT, Wang D, Klussmann JP, et al. Human 

papillomavirus infection as a prognostic factor in 

carcinomas of the oral cavity and oropharynx. 

International journal of cancer, 2003; 104(3):      

336-44. 

35. Lindel K, Beer KT, Laissue J, Greiner RH, 

Aebersold DM. Human papillomavirus positive 

squamous cell carcinoma of the oropharynx: a 

radiosensitive subgroup of head and neck 

carcinoma. Cancer, 2001; 92(4): 805-13. 

36. Li W, Thompson CH, O'Brien CJ, McNeil EB, 

Scolyer RA, Cossart YE, et al. Human 

papillomavirus positivity predicts favourable 

outcome for squamous carcinoma of the tonsil. 

International journal of cancer, 2003; 106(4): 553-8. 

37. Butz K, Geisen C, Ullmann A, Spitkovsky D, 

Hoppe‐Seyler F. Cellular responses of HPV‐positive 

cancer cells to genotoxic anti‐cancer agents: 

Repression of E6/E7‐oncogene expression and 

induction of apoptosis. International journal of 

cancer, 1996; 68(4): 506-13. 

38. Bristow RG, Benchimol S, Hill RP. The p53 gene as 

a modifier of intrinsic radiosensitivity: implications 

for radiotherapy. Radiotherapy and oncology, 1996; 

40(3): 197-223. 

39. Lindquist D, Romanitan M, Hammarstedt L, 

Näsman A, Dahlstrand H, Lindholm J, et al. Human 

papillomavirus is a favourable prognostic factor in 

tonsillar cancer and its oncogenic role is supported 

by the expression of E6 and E7. Molecular 

Oncology, 2007; 1(3): 350-5. 

40. Fakhry C, Westra WH, Li S, Cmelak A, Ridge JA, 

Pinto H, et al. 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;100(4):261-9. 

41. Slaughter DP, Southwick HW, Smejkal W. Field 

cancerization in oral stratified squamous epithelium; 

clinical implications of multicentric origin. Cancer, 

1953; 6(5): 963-8. 

42. Riaboshapka AN. [Prognostic and predictive value 

of koilocytosis, expression of e6 hpv types 16/18, 

p16ink4a, p53 in locally advanced squamous cell 

carcinomas of oral cavity and oropharynx, 

associated with human papillomavirus]. Georgian 

medical news, 2014; (236): 48-55. 

43. Lindel K, Beer KT, Laissue J, Greiner RH, 

Aebersold DM. Human papillomavirus positive 

squamous cell carcinoma of the oropharynx. Cancer, 

2001; 92(4): 805-13. 

44. De Petrini M, Ritta M, Schena M, Chiusa L, 

Campisi P, Giordano C, et al. Head and neck 

squamous cell carcinoma: role of the human 

papillomavirus in tumour progression. The new 

microbiologica, 2006; 29(1): 25-33. 

45. Klozar J, Kratochvil V, Salakova M, Smahelova J, 

Vesela E, Hamsikova E, et al. HPV status and 

regional metastasis in the prognosis of oral and 

oropharyngeal cancer. European Archives of Oto-

Rhino-Laryngology, 2008; 265(1): 75-82. 

46. Marur S, D'Souza G, Westra WH, Forastiere AA. 

HPV-associated head and neck cancer: a virus-

related cancer epidemic. The lancet oncology, 2010; 

11(8): 781-9. 

47. Schwartz SR, Yueh B, McDougall JK, Daling JR, 

Schwartz SM. Human papillomavirus infection and 

survival in oral squamous cell cancer: a population-

based study. Otolaryngology—Head and Neck 

Surgery, 2001; 125(1): 1-9. 

48. Dahlgren L, Dahlstrand HM, Lindquist D, Högmo 

A, Björnestål L, Lindholm J, et al. Human 

papillomavirus is more common in base of tongue 

than in mobile tongue cancer and is a favorable 

prognostic factor in base of tongue cancer patients. 

International journal of cancer, 2004; 112(6):     

1015-9. 

49. Dayyani F, Etzel CJ, Liu M, Ho C-H, Lippman SM, 

Tsao AS. Meta-analysis of the impact of human 

papillomavirus (HPV) on cancer risk and overall 

survival in head and neck squamous cell carcinomas 

(HNSCC). Head & neck oncology, 2010; 2(1): 15. 

50. Reimers N, Kasper HU, Weissenborn SJ, Stützer H, 

Preuss SF, Hoffmann TK, et al. Combined analysis 

of HPV‐DNA, p16 and EGFR expression to predict 

prognosis in oropharyngeal cancer. International 

journal of cancer, 2007; 120(8): 1731-8. 

51. Campisi G, Giovannelli L. Controversies 

surrounding human papilloma virus infection, head 

& neck vs oral cancer, implications for prophylaxis 

and treatment. Head & neck oncology, 2009; 1(1): 8. 

52. Kumar B, Cordell KG, Lee JS, Prince ME, Tran HH, 

Wolf GT, et al. Response to therapy and outcomes 

in oropharyngeal cancer are associated with 

biomarkers including human papillomavirus, 

epidermal growth factor receptor, gender, and 

smoking. International journal of radiation 

oncology, biology, physics, 2007; 69(2): S109-11. 

53. Kumar B, Cordell KG, Lee JS, Worden FP, Prince 

ME, Tran HH, et al. EGFR, p16, HPV Titer, Bcl-xL 

and p53, sex, and smoking as indicators of response 

to therapy and survival in oropharyngeal cancer. 

Journal of clinical oncology : official journal of the 

American Society of Clinical Oncology, 2008; 

26(19): 3128-37. 

54. Rischin D, Young RJ, Fisher R, Fox SB, Le Q-T, 

Peters LJ, et al. Prognostic significance of 

p16INK4A and human papillomavirus in patients 

with oropharyngeal cancer treated on TROG 02.02 

phase III trial. Journal of Clinical Oncology, 2010; 

28(27): 4142-8. 



Farhadi et al.                                                                         World Journal of Pharmaceutical and Medical Research 

www.wjpmr.com 

 

65 

55. Ang KK, Harris J, Wheeler R, Weber R, Rosenthal 

DI, Nguyen-Tân PF, et al. Human papillomavirus 

and survival of patients with oropharyngeal cancer. 

New England Journal of Medicine, 2010; 363(1):  

24-35. 

56. Licitra L, Perrone F, Bossi P, Suardi S, Mariani L, 

Artusi R, et al. High-risk human papillomavirus 

affects prognosis in patients with surgically treated 

oropharyngeal squamous cell carcinoma. Journal of 

Clinical Oncology, 2006; 24(36): 5630-6. 

57. Vermorken J, Psyrri A, Mesia R, Peyrade F, Beier F, 

De Blas B, et al. Impact of tumor HPV status on 

outcome in patients with recurrent and/or metastatic 

squamous cell carcinoma of the head and neck 

receiving chemotherapy with or without cetuximab: 

retrospective analysis of the phase III EXTREME 

trial. Annals of oncology, 2014; 25(4): 801-7. 

 

 


