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EPIDEMIOLOGY

• HR HPVs are responsible for the majority of 

oropharyneal (particularly tonsilar) cancers

• Spread of HPV changes the epidemiology of 

HNSCC

• Stagnation or decrease in the incidence of 

tobbacco related tumors

• Increase in the incidence of oropharyngeal 

cancer

• Rising proportion of HPV positive tumors 

within the group of oropharyngeal cancers



Trends of incidence of selected H+N cancers (C01, C02, C04–C06, C09) 

In the Czech Republic
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%: trend of increase between 2006–2016
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Relative number of new cases according to diagnosis   

(HPV related tumors)   Time evolution
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Epidemiological summary of tumors related 

to HPV infection

Source: Národní onkologický registr, ÚZIS ČR

Incidence
Average number of newly diagnosed

cases per year

2012–2016

Prevalence
Number of patients living with tumor 

or its history

on 31. 12. 2016

Together Men Women Together Men Women

Cervix Uteri

(C53)
871 - 871 17 787 - 17 787

Vulva and vagina 

(C51, C52)
298 - 298 2 246 - 2 246

Anus and anal canal

(C21)
162 56 106 1 068 308 760

Penis

(C60)
106 106 - 829 829 -

Oropharynx and tongue

(C01, C02, C04–C06, C09)
1 003 721 282 5 636 3 762 1 874

Total 2 440 883 1 557 27 566 4 899 22 667

Absolut numbers



Global pan-gender HPV vaccination 

Possibility to eliminate several high-risk HPV types in the 

younger generations and avoid more than 600 000 

cancer cases annually worldwide J Intern Med. 2019 Nov 16 [Epub ahead of print]

https://www.ncbi.nlm.nih.gov/pubmed/31733108


OPEN QUESTIONS –EPIDEMIOLOGY
(some of them)

• Geographic disparities

• Racial – ethnic disparities

• The role of sexual behavior

- the risk for partners of HPV + patients

• The natural history of oral/oropharyngeal 

HPV

- prevalence in healthy population

- clearence of HPV infection



GEOGRAPHIC HETEROGENEITY 

533 OPHC cases P16 + HPV DNA

US 60%

Europe 31%

Brasil 4%

Anantharaman et al. 2017

Lifestyle differences

Differences in sexual behavior

Selection bias

Quality of diagnostic methods 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Anantharaman D[Author]&cauthor=true&cauthor_uid=28108990


EUROPE: HPV PREVALENCE IN OPHC

Austria 
60% (p16) 

40% (HPV DNA)  Heiduschka et al. 2015

Czechia 

58% (p16, HPV DNA) Klozar et al. 2013

65% (p16, HPV DNA) tonsils only Rotnaglova et al. 2011 

Italy

40% (p16, HPV DNA) Dona et al. 2015

Germany 

34% (p16,HPV DNA, E6/7 RNA) Hauck et al. 2015

48% (p16,HPV DNA) Tinhofer et al. 2015

Denmark 
62% (p16,HPV DNA) Carlander et al. 2017

Sweden 

74% (HPV DNA) Nasman et al. 2015



ASIA: HPV PREVALENCE IN OPHC

N method HPV+

Thailand 110 P16 HPV DNA 14,5% Nopmaneepai

sarn 2019

Eastern China 188 P16 HPV DNA 11,7% Wang et al. 

2016

India 105 HPV DNA 22,8% Bahl et al. 

2017

New Zealand 161 p16 24%  94-99

76%  09-14

Kwon et al. 

2016

Hong Kong 207 E6/7 mRNA 20.8% Li et al. 2016

Japan 59 p16 29,5% Toman et al. 

2017

Kazakhstan 76 P16 HPV DNA OPHC 25,7%

OC 12,2%

Adilbay, 2018



„NEW TYPE“ of HNC patient 

• More often non smoker

• More educated

• Higher SES

• Younger (?)

• Less Commorbidities

• More active sexual behavior (?) 

• Better prognosis 



„TYPICAL“  HPV positive tumor

• Lower  T

• Higher N

• Regional metastasis frequently as the first 

symptom

• Frequent cystic metastasis

• nonkeratinizing morphology („basaloid“ 

appearence)



The dramatic rise in OPSSC related to HPV is characterized by a “new” 

cancer patient who is younger and lacks traditional risk factors.

Today’s caregiver must be prepared to appropriately evaluate, counsel, 

and treat these patients with HPV-positive disease with the expectation 

that traditional treatment algorithms will evolve to maintain or improve 

current excellent cure rates while lessening treatment related side effects.



„DISTINCT CLINICAL PROFILE“ 

HPV-related oropharyngeal carcinoma was associated with younger 

age, male sex, and white race (P<0.001).

Advanced primary tumor stage was associated with HPV-negative 

disease (P<0.001), while increasing nodal burden was associated with 

HPV-positive disease (P<0.001). 

Despite less advanced nodal disease, HPV-negative tumors were 

associated with a higher likelihood of metastasis at presentation 

(P<0.001)



HPV positive patients 

- more men

- more educated

- higher socioeconomic status

- more non smokers

- more tonsillar tumors

- lower T



Traditional risk factors

Corresponding patient type

HPV → pacient younger, healthier,

more educated, non smoker,

Different sexual behavior??

Other HN tumors > 90%

Orofarynx  ~ 30% 
Other HN tumors ~ 1%

Orofarynx  ~ 70% 



PROGNOSTIC FACTORS

• Patients with HPV positive tumors have better 

prognosis

• HPV is the strongest prognostic factor

• Better prognosis is probably treatment 

independent

• Smoking status has a prognostic role within 

the group of patients with HPV+ cancers

• The role of other prognostic factors (N 

classification, ECS) may be weaker or absent 

in HPV positive tumors



PROGNOSTIC FACTORS

Smoking and HPV positive tumors

Rotnaglova et al. Int J Cancer, 2011 Mirghani et al. Oral Oncol, 2018



RISK  MODELS 

Using recursive-partitioning analysis, 

patients were classified as having a 

low, intermediate, or high risk of 

death on the basis of four 

factors: HPV status, pack-years of 

tobacco smoking, tumor stage, and 

nodal stage
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Source:https://cancerstaging.org/About/news/Documents/NCRA%20AJC

C%20Cancer%20Staging%20Manual%208th%20Edition%20Update.pdf





Hazard of inaccurately assigning HPV-negative 
tumors to an HPV-positive category

Markers of HPV infection should:

- be adapted to clinical practice (invasiveness, 
difficulty to perform, cost)
- represent the best possible expression of viral 
involvement in cancerogenesis

MARKERS OF HPV INFECTION



RELEVANCE OF HPV INFECTION

The fact that HR HPV DNA is present in the tumor 
does not necessarily imply the etiological 
involvement of the virus in the cancerogenesis 

The theoretical ‘gold standard’ test for oncogenic 
HPV infection is the demonstration of 

transcriptionally active high-risk HPV



MARKERS OF HPV INFECTION

• Overexpresion of p16 (IHC)

• PCR HR HPV DNA detection

• DNA in situ hybridization 

• Absence of detectable p53 (IHC)

• Presence of HR HPV  E6, E7 mRNA

• Seropositivity for HPV 16 E6 /E7 specific 
antibodies



MARKERS OF HPV INFECTION

In clinical practice: p16

E7 inactivates the retinoblastoma tumor suppressor proteins pRb. 

p16 is regulated by pRb protein by a negative feedback mechanism

Consequently the inactivation of pRb results in up-regulation of p16.

Protein p16 can be detected by immunohistochemistry

• Suboptimal analytical performance 

• When used in isolation, increased p16 

expression is highly sensitive (94–100%), but

lacks specificity (79–82%)



Most frequently used combination of markers:

p16 and HPV DNA detection

p16 immunohistochemistry (IHC) 

and

PCR for HPV DNA using consensus primers (GP5/GP6)
or

HPV16/18 fluorescent in situ hybridisation (ISH) 





MARKERS OF HPV INFECTION

E6/E7 mRNA 

• Presence of E6/E7 mRNA testifies the transcription 
of oncogenes

• Reverse transcriptase polymerase chain reaction 
(qRT-PCR) amplifying high-risk HPV E6/E7 mRNA 
transcripts in fresh tissue or in FFPE material

• samples often contain degraded RNA molecules

• Developement of affordable methods of mRNA 
detection in the future. Depends also on quality of 
the FFPE material. 



DEESCALATION OF THE TREATMENT

• Rationale for treatment de-intensification

• Choice of the appropriate patient

• Methods of de-intensification of therapy



DEESCALATION OF THE TREATMENT

RATIONALE 

• Acute and late toxicity of the non surgical

treatment

• Mutilation induced by surgery

• Characteristics of the HPV+ patient

• Importance of QOL issues



DEESCALATION OF THE TREATMENT

METHODS

Less  aggressive  surgical approaches

Reduction of chemotherapy-related toxicity

Reduction of radiotherapy dose

Novel anti - HPV approaches



De-intensification of chemotherapy

(Bhatia and Burtness 2015, Kelly et al. 2017)



Compared with the standard cisplatin 

regimen, cetuximab showed no benefit 

in terms of reduced toxicity, but instead 

showed significant detriment in terms 

of tumour control

Radiotherapy plus cetuximab 

showed inferior overall survival 

and progression-free survival 

compared with radiotherapy plus 

cisplatin



De-intensification of radiotherapy

(Bhatia and Burtness 2015, Kelly et al. 2017)



cisplatin, paclitaxel, and cetuximab

Marur S et al. J Clin Oncol. 2017;35(5):490-497.

ECOG 1308: Phase II Trial of Induction Chemotherapy Followed by Reduced-Dose 

Radiation and Weekly Cetuximab in Patients With HPV-Associated Resectable 

Squamous Cell Carcinoma of the Oropharynx- ECOG-ACRIN Cancer Research Group.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Marur S[Author]&cauthor=true&cauthor_uid=28029303
https://www.ncbi.nlm.nih.gov/pubmed/28029303


There is currently insufficient high-quality 

evidence for, or against, de-escalation of 

treatment for human papillomavirus-

associated oropharyngeal carcinoma



T1T2, lesions can be adequately controlled locally with

primary transoral surgery

Neck dissection can accurately stage the disease, and

patients with N0 to N2a neck disease can be treated with

surgery alone, whereas patients with N2b to N3 neck

disease benefit from postoperative adjuvant RT and

possibly chemoradiation therapy

Int J Radiat Oncol Biol Phys. 2013;85(5):1163-7



Preliminary evidence suggesting that the omission of

concurrent chemotherapy to adjuvant radiotherapy may

offer comparative local control rates with a lower toxicity 

profile in the setting of HPV+ patients with traditional

high risk features.

PLoS One. 2016 Dec 8;11(12)

https://www.ncbi.nlm.nih.gov/pubmed/27930732


De-intensification of surgery /adjuvant th

(Bhatia and Burtness 2015, Kelly et al. 2017)



Lack of high-quality randomised controlled trials 

studying treatment de-escalation after minimally invasive 

surgery in patients with HPV-positive OPSCC. 

Trials are in progress with results expected between 2021 

and 2023



The presence of HPV DNA seems to be less 

frequent in non oropharyngeal locations. 

There are insufficient data regarding the time 

trends in proportion of HPV containing tumors, but 

in contrast to oropharynx it probably did not 

increase in non oropharyngeal tumors in the last 

decades. 

HPV 16 is most frequently encountered also in 

non-oropharyngeal tumors but the proportion of 

other HPV types is higher than in oropharynx. 

Curr Opin Otolaryngol Head Neck Surg. 2019;27:80-84

HPV OUTSIDE OF OROPHARYNX



Presence of transcriptionally active HPV is very 

uncommon in oral cavity, laryngeal and 

hypopharyngeal squamous cell carcinomas.

In the small fraction of tumors which may be HPV 

driven the mechanism of viral involvement may be 

similar to that described in oropharyngeal tumors. 

Due to the small number of cases and lack of 

studies reliably determining transcription of 

oncogenes there is up to date no clear evidence 

about the importance of HPV in non oropharyngeal 

tumors.
Curr Opin Otolaryngol Head Neck Surg. 2019;27:80-84

HPV OUTSIDE OF OROPHARYNX  



The impact of HPV on survival is not elucidated 

yet. 

Further analyses especially studies using more 

specific markers of HPV involvement like E6/E7 

mRNA are warranted.

Curr Opin Otolaryngol Head Neck Surg. 2019;27:80-84.

HPV OUTSIDE OF OROPHARYNX  

SURVIVAL
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