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Genital 

warts

Penile cancer1
Anal cancer217,000

~17,600,000

530,000

~35,000,000

18,000

~14,400,000

Cervicalcancer1

Vulvar/Vaginal cancer120,00013,000

Pre-cancerous cervical lesion3

Introduction

Human papillomaviruses (HPVs) induce the carcinogenesis of several diseases including 5% of all cancers 

diagnosed worldwide (cervical, vulvar, vaginal, anal, penile, oropharyngealé)

1. Shield KD, et al. Eur J Epidemiol 2018;33(3),263ï74; 2. Hartwig S, et al. Infect Agent Cancer 2017;12:19. 3. SantesoN, et al. Int J GynaecolObstet2016;132(3):252ï8



E1 Initiates replication of the viral genome. Activates helicase, keeps viral DNA 

episomal

E2 Viral transcription and DNA replication. Segregation of viral genomes. Control of 

E6/E7 expression

E3 Unknown

E4 Facilitates packing of the viral genome. Maturation of viral particles. Destruction 

of cytokeratin filaments. Interaction with RNA helicase

E5 Interaction with EGF receptor, activates PDGF receptor.

Oncoprotein, allows continuous proliferation of the host cell and delays 

differentiation

E6 Blocks the normal regulation of host cell division. Degrades p53 in the presence 

of E6-AP. Interaction with several host proteins. Major oncoprotein

E7 Blocks the normal regulation of host cell division. Binds to pRB-105, p107 and 

p130. Interaction with several host proteins. Major oncoprotein

L1 Major capsid protein (target of prophylactic vaccines)

L2 Minor capsid protein

Structure and locations of the HPV proteins 

Roles of the HPV proteins 

Viral structure and genome

Reprinted by permission from Springer Nature: Head Neck Pathiol, Biology of Human Papillomavirus Infections in Head and Neck Carcinogenesis, RautavaM, et al.Copyright 2012.

HPVs are non-enveloped, small DNA viruses with circular and 

double-stranded DNA genome of approximately 8000 base pairs

All DNA sequences coding for proteins, called open reading 

frames, are restricted to one strand. The coding sequences have 

been classified as early (E) containing the early genes E1 to E7, 

and late (L) containing the late genes L1 and L2



Location (ICD-10) Incidence/year

Oral cavity (C02-C06) 202,000

Oropharynx (C01, C09-C10) 100,500

Nasopharynx (C11) 86,700

Hypopharynx (C12-C13) 60,800

Salivary glands (C07-08) 40,100

Lip (C00) 23,700

Larynx (C32)* 156,900

Each year, approximately 100,000 new cases of OPC are diagnosed worldwide.

Tobacco and alcohol consumption are the traditional risk factors  

Oropharyngeal cancer (OPC) epidemiology

Shield K, et al. The Global Incidence of Lip, Oral Cavity, and Pharyngeal Cancers by Subsite in 2012. CA Cancer J Clin 2017;67:51ï64; © 2016 American Cancer Society, with permission of John Wiley and Sons. 

(from Globocan 2012, CI5)



1. MirghaniH, et al. Cancer Epidemiol 2019;61:89ï94; 2. GheitT, et al. Int J Cancer 2017;141(1):143ï51.

The rise of OPC is driven by high-risk HPVs 

60 to 80% of OPCs are caused by HR-HPVs in Northern America and Northern Europe. Rates vary widely in other countries 

(30% in France1; <10% in India2é)   

Oropharyngeal cancer (OPC) epidemiology

From: GarnaesE, et al. A high and increasing HPV prevalence in tonsillar cancers in Eastern Denmark, 2000ï2010: The largest 

registryȤbased study to date.Int J Cancer 2014;136(9):2196ï203. © 2014 UIC, with permission from John Wiley and Sons. 

Denmark

Chaturvedi AK, et al. J Clin Oncol 29(32), 2011:4294ï301. Reprinted with 

permission. © 2011 American Society of Clinical Oncology. All rights reserved.
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FM Zaidi, and al, Microbes and Infection, 2017



Oropharyngeal HPV+ SCC

Å Typically men aged 50, non-smokers, white and with a rather high socio-economic 

level.

Å Certain sexual habits are statistically associated with an increased risk of HPV + 

oropharyngeal carcinoma:

ï an age less than or equal to 18 years for the first sexual intercourse,

ï a number of sexual partners> 6 for vaginal intercourse

ï or> 4 for oral-genital sex

Å Another sexually transmitted infection



Å Non keratinazing carcinoma

ïMainly associated with HPV. 50% OCP

ïLess than 10% 

ïhigh nuclear to cytoplasmic ratio, oval to spindled

nuclei, syncytial cytoplasm without intercellular

bridges

ïlack significant cytoplasmic keratinization

ïNo histologic grading

Å Keratinazing carcinoma (//HPV independant)

ïGrading possible

Oropharyngeal squamous cell carcinoma

classification







HPV+ oropharyngeal cancers specificities

ÅDifferent histological subtypes: 

Åsquamous

Åpapillary

Åadenosquamous

Åciliated adenosquamous

Ålymphoepithelial

Åsarcomatoid/spindle cells

Åbasaloïd

Åsmall cells, composit



Am J Surg Pathol. 2015; 39(11):1591-5 



N0 No regional lymph node metastasis
N1 Metastasis in a single ipsilateral lymph node, <3 cm in 

greatest dimension
N2a Metastasis in a single ipsilateral lymph node >3 cm but 
<6 cm in greatest dimension    
N2b Metastasis in a multiple ipsilateral lymph node <6 cm 
in greatest dimension    
N2c Metastasis in bilateral or contralateral lymph node <6 
cm in greatest dimension   
N3 Metastasis in lymph node >6 cm in greatest dimension

8th edition of the TNM classification   

For HPV-driven OPC, substantial changes were adopted particularly for nodal 
staging

Reprinted from The Lancet Oncol, 17(4), O'Sullivan B, et al. Development and validation of a staging system for HPV-related oropharyngeal cancer by the International Collaboration on Oropharyngeal 
cancer Network for Staging (ICON-S): a multicentre cohort study, 440ς51, Copyright 2016, with permission from Elsevier.

AJCC 2018 Classification dependingon HPV (p16) status: specificTNM for 
oropharyngealHPV+ cancer



Comparison between HPV+ et HPV-

Oropharyngeal SCC

WHO Head and Neck, 2017

Charactristics HPV+ HPV-

Median age 50-56 years 60-70 years

Riskfactors Sexualbehaviour Smoking and alcohol
use

N+/lymph node
metastasis

Frequentlycystic Uncommonlycystic

Postulatedorigin Reticulatedepithelium of 
invaginatedcrypts

Surfaceepithelium

Dysplasia Rare Often frequente

Morphology Commonlynon 
keratinizingSCC

ConventionalSCC

Grading Not applicable Applicable

P16 immunostaining + -

Overallsurvivalrate (3 
years)

82% 57%



MirghaniH, et al.Oral Oncol 2014;50(1):1ï9.

Detection 

technique

Advantages Drawbacks

E6/E7 mRNA RT-

PCR

Å High sensitivity, high 

specificity

Å Detects clinically relevant 

infections

Å Considered as the ñgold 

standardò

Å Requires fresh or 

frozen material 

Å Risk of RNA 

degradation

Å Inadequate for 

routine screening

p16 

immunostaining

Å High sensitivity, feasible 

on FFPE

Å Indirect proof of E7 activity

Å Cost effective and 

adequate for routine 

screening

Å Low specificity

Å Surrogate marker of 

viral activity

Å No exclusive link

In situ 

hybridisation

Å High specificity, feasible 

on FFPE

Å Provides visual detection 

of infected cells

Å Distinction between 

episomaland integrated 

Å Reduced sensitivity

Å No information 

about viral 

transcription 

Å Technically difficult 

to interpret

Consensus HPV 

PCR

(Endpoint PCR 

[qualitative])

Å High sensitivity, feasible 

on FFPE

Å Targets numerous 

oncogenic HPV stains

Å Cost effective and 

adequate for routine 

screening

Å No information 

about viral 

transcription 

Å Risk of 

contamination and 

detection of HPV 

from surrounding 

healthy tissue Oral Oncol, 82, Mirghani H, et al. 

HPV testing methods



CAP HPV Testing Guidelines 
1. Pathologists should perform HR-HPV testing on all patients with newly diagnosed oropharyngeal squamous cell carcinoma (OPSCC), 

including all histologic subtypes. This testing may be performed on the primary tumor or on a regional lymph node metastasis when the 

clinical findings are consistent with an oropharyngeal primary. 

2. For oropharyngeal tissue specimens (i.e., non-cytology), pathologists should perform HR-HPV testing by surrogate marker p16 IHC.

Additional HPV-specific testing may be done at the discretion of the pathologist and/or treating clinician, or in the context ofa clinical trial.

3. Pathologists should not routinely perform HR-HPV testing on patients with non-squamous carcinomas of the oropharynx.

4. Pathologists should not routinely perform HR-HPV testing on patients with non-oropharyngeal primary tumors of the head and neck.

5. Pathologists should routinely perform HR-HPV testing on patients with metastatic SCC of unknown primary in a cervical upper or mid 

jugular chain lymph node. An explanatory note on the significance of a positive HPV result is recommended.

6. For tissue specimens (i.e., non-cytology) from patients presenting with metastatic SCC of unknown primary in a cervical upper ormid 

jugular chain lymph node, pathologists should perform p16 IHC. 

7. Pathologists should perform HR-HPV testing on head and neck fine needle aspiration (FNA) SCC samples from all patients with known 

oropharyngeal SCC not previously tested for HR-HPV, with suspected oropharyngeal SCC, or with metastatic SCC of unknown primary.

Note: No recommendation is made for or against any specific testing methodology for HR-HPV testing in FNA samples. If the resultof HR-

HPV testing on the FNA sample is negative, testing should be performed on tissue if it becomes available.

8. Pathologists should report p16 IHC positivity as a surrogate for HR-HPV in tissue specimens (i.e., non-cytology) when there is at least 70% 

nuclear and cytoplasmic expression with at least moderate to strong intensity

9. Pathologists should not routinely perform low-risk HPV testing on patients with head and neck carcinomas.

10. Pathologists should not repeat HPV testing on patients with locally recurrent, regionally recurrent, or persistent tumor if primary tumor HR-

HPV status has already been established. If initial HR-HPV status was never assessed or results are unknown, testing is recommended. HPV 

testing may be performed on a case-by-case basis for diagnostic purposes if there is uncertainty regarding whether the tumor in question is 

a recurrence or a new primary SCC.

11. Pathologists should not routinely perform HR-HPV testing on patients with distant metastases if primary tumor HR-HPV status has been 

established. HPV testing may be performed on a case-by-case basis for diagnostic purposes if there is uncertainty regarding whether the 

tumor in question is a metastasis or a new primary SCC.

12. Pathologists should report primary OPSCCs that test positive for HR-HPV or its surrogate marker p16 as òHPV-positiveó and/or òp16-

positive.ó

13. Pathologists should not provide a tumor grade or differentiation status for HPV-positive/p16-positive OPSCC.

14. Pathologists should not alter HR-HPV testing strategy based on patient smoking history

https://www.cap.org/protocols-and-guidelines/cap-guidelines/current-cap-guidelines/human-

papillomavirus-testing-in-head-and-neck-carcinomas



CAP HPV Testing Guidelines 

1. Pathologists should perform HR-HPV testing on all patients with 

newly diagnosed oropharyngeal squamous cell carcinoma 

(OPSCC), including all histologic subtypes. This testing may be 

performed on the primary tumor or on a regional lymph node 

metastasis when the clinical findings are consistent with an 

oropharyngeal primary. 
2. For oropharyngeal tissue specimens (i.e., non-cytology), pathologists should perform HR-HPV testing by surrogate marker p16 

IHC. Additional HPV-specific testing may be done at the discretion of the pathologist and/or treating clinician, or in the context of 

a clinical trial.

3. Pathologists should not routinely perform HR-HPV testing on patients with non-squamous carcinomas of the oropharynx.

4. Pathologists should not routinely perform HR-HPV testing on patients with non-oropharyngeal primary tumors of the head and 

neck.

5. Pathologists should routinely perform HR-HPV testing on patients with metastatic SCC of unknown primary in a cervical upper 

or mid jugular chain lymph node. An explanatory note on the significance of a positive HPV result is recommended.

6. For tissue specimens (i.e., non-cytology) from patients presenting with metastatic SCC of unknown primary in a cervical upper or

mid jugular chain lymph node, pathologists should perform p16 IHC. 

7. Pathologists should perform HR-HPV testing on head and neck fine needle aspiration (FNA) SCC samples from all patients with 

known oropharyngeal SCC not previously tested for HR-HPV, with suspected oropharyngeal SCC, or with metastatic SCC of 

unknown primary. Note: No recommendation is made for or against any specific testing methodology for HR-HPV testing in FNA 

samples. If the result of HR-HPV testing on the FNA sample is negative, testing should be performed on tissue if it becomes 

available.

8. Pathologists should report p16 IHC positivity as a surrogate for HR-HPV in tissue specimens (i.e., non-cytology) when there is at 

least 70% nuclear and cytoplasmic expression with at least moderate to strong intensity

9. Pathologists should not routinely perform low-risk HPV testing on patients with head and neck carcinomas.

10. Pathologists should not repeat HPV testing on patients with locally recurrent, regionally recurrent, or persistent tumor if primary 

tumor HR-HPV status has already been established. If initial HR-HPV status was never assessed or results are unknown, testing 

is recommended. HPV testing may be performed on a case-by-case basis for diagnostic purposes if there is uncertainty 

regarding whether the tumor in question is a recurrence or a new primary SCC.

11. Pathologists should not routinely perform HR-HPV testing on patients with distant metastases if primary tumor HR-HPV status 

has been established. HPV testing may be performed on a case-by-case basis for diagnostic purposes if there is uncertainty 

regarding whether the tumor in question is a metastasis or a new primary SCC.

12. Pathologists should report primary OPSCCs that test positive for HR-HPV or its surrogate marker p16 as òHPV-positiveó and/or 



CAP HPV Testing Guidelines 
1. Pathologists should perform HR-HPV testing on all patients with newly diagnosed oropharyngeal squamous cell carcinoma 

(OPSCC), including all histologic subtypes. This testing may be performed on the primary tumor or on a regional lymph node 

metastasis when the clinical findings are consistent with an oropharyngeal primary. 

2. For oropharyngeal tissue specimens (i.e., non-cytology), 

pathologists should perform HR-HPV testing by surrogate 

marker p16 IHC. Additional HPV-specific testing may be done at 

the discretion of the pathologist and/or treating clinician, or in 

the context of a clinical trial.
3. Pathologists should not routinely perform HR-HPV testing on patients with non-squamous carcinomas of the oropharynx.

4. Pathologists should not routinely perform HR-HPV testing on patients with non-oropharyngeal primary tumors of the head and 

neck.

5. Pathologists should routinely perform HR-HPV testing on patients with metastatic SCC of unknown primary in a cervical upper 

or mid jugular chain lymph node. An explanatory note on the significance of a positive HPV result is recommended.

6. For tissue specimens (i.e., non-cytology) from patients presenting with metastatic SCC of unknown primary in a cervical upper or

mid jugular chain lymph node, pathologists should perform p16 IHC. 

7. Pathologists should perform HR-HPV testing on head and neck fine needle aspiration (FNA) SCC samples from all patients with 

known oropharyngeal SCC not previously tested for HR-HPV, with suspected oropharyngeal SCC, or with metastatic SCC of 

unknown primary. Note: No recommendation is made for or against any specific testing methodology for HR-HPV testing in FNA 

samples. If the result of HR-HPV testing on the FNA sample is negative, testing should be performed on tissue if it becomes 

available.

8. Pathologists should report p16 IHC positivity as a surrogate for HR-HPV in tissue specimens (i.e., non-cytology) when there is at 

least 70% nuclear and cytoplasmic expression with at least moderate to strong intensity

9. Pathologists should not routinely perform low-risk HPV testing on patients with head and neck carcinomas.

10. Pathologists should not repeat HPV testing on patients with locally recurrent, regionally recurrent, or persistent tumor if primary 

tumor HR-HPV status has already been established. If initial HR-HPV status was never assessed or results are unknown, testing 

is recommended. HPV testing may be performed on a case-by-case basis for diagnostic purposes if there is uncertainty 

regarding whether the tumor in question is a recurrence or a new primary SCC.

11. Pathologists should not routinely perform HR-HPV testing on patients with distant metastases if primary tumor HR-HPV status 

has been established. HPV testing may be performed on a case-by-case basis for diagnostic purposes if there is uncertainty 

regarding whether the tumor in question is a metastasis or a new primary SCC.

12. Pathologists should report primary OPSCCs that test positive for HR-HPV or its surrogate marker p16 as òHPV-positiveó and/or 

òp16-positive.ó



Oropharygeal HPV+ SCC metastasis

Å80% oropharyngeal HPV+ SCC are diagnosed with node metastasis

ÅCystic metastasis in level II

ÅCAUTION a  lateral neck cyst found in an adult over 40 is, a priori, a cystic 
lymph node metastasis from an HPV oropharyngeal cancer (and not a 
branchial cyst)       

lymph nodes dissection + tonsil and tongue base biopsies





CAP HPV Testing Guidelines 
1. Pathologists should perform HR-HPV testing on all patients with newly diagnosed oropharyngeal squamous cell carcinoma 

(OPSCC), including all histologic subtypes. This testing may be performed on the primary tumor or on a regional lymph node 

metastasis when the clinical findings are consistent with an oropharyngeal primary. 

2. For oropharyngeal tissue specimens (i.e., non-cytology), pathologists should perform HR-HPV testing by surrogate marker p16 

IHC. Additional HPV-specific testing may be done at the discretion of the pathologist and/or treating clinician, or in the context of 

a clinical trial.

3. Pathologists should not routinely perform HR-HPV testing on patients with non-squamous carcinomas of the oropharynx.

4. Pathologists should not routinely perform HR-HPV testing on patients with non-oropharyngeal primary tumors of the head and 

neck.

5. Pathologists should routinely perform HR-HPV testing on 

patients with metastatic SCC of unknown primary in a cervical 

upper or mid jugular chain lymph node. An explanatory note on 

the significance of a positive HPV result is recommended.

6. For tissue specimens (i.e., non-cytology) from patients 

presenting with metastatic SCC of unknown primary in a 

cervical upper or mid jugular chain lymph node, pathologists 

should perform p16 IHC. 
7. Pathologists should perform HR-HPV testing on head and neck fine needle aspiration (FNA) SCC samples from all patients with 

known oropharyngeal SCC not previously tested for HR-HPV, with suspected oropharyngeal SCC, or with metastatic SCC of 

unknown primary. Note: No recommendation is made for or against any specific testing methodology for HR-HPV testing in FNA 

samples. If the result of HR-HPV testing on the FNA sample is negative, testing should be performed on tissue if it becomes 

available.

8. Pathologists should report p16 IHC positivity as a surrogate for HR-HPV in tissue specimens (i.e., non-cytology) when there is at 

least 70% nuclear and cytoplasmic expression with at least moderate to strong intensity

9. Pathologists should not routinely perform low-risk HPV testing on patients with head and neck carcinomas.

10. Pathologists should not repeat HPV testing on patients with locally recurrent, regionally recurrent, or persistent tumor if primary 

tumor HR-HPV status has already been established. If initial HR-HPV status was never assessed or results are unknown, testing 

is recommended. HPV testing may be performed on a case-by-case basis for diagnostic purposes if there is uncertainty 

regarding whether the tumor in question is a recurrence or a new primary SCC.

11. Pathologists should not routinely perform HR-HPV testing on patients with distant metastases if primary tumor HR-HPV status 





CAP HPV Testing Guidelines 
1. Pathologists should perform HR-HPV testing on all patients with newly diagnosed oropharyngeal squamous cell carcinoma 

(OPSCC), including all histologic subtypes. This testing may be performed on the primary tumor or on a regional lymph node 

metastasis when the clinical findings are consistent with an oropharyngeal primary. 

2. For oropharyngeal tissue specimens (i.e., non-cytology), pathologists should perform HR-HPV testing by surrogate marker p16 

IHC. Additional HPV-specific testing may be done at the discretion of the pathologist and/or treating clinician, or in the context of 

a clinical trial.

3. Pathologists should not routinely perform HR-HPV testing on 

patients with non-squamous carcinomas of the oropharynx.

4. Pathologists should not routinely perform HR-HPV testing on 

patients with non-oropharyngeal primary tumors of the head and 

neck.
5. Pathologists should routinely perform HR-HPV testing on patients with metastatic SCC of unknown primary in a cervical upper 

or mid jugular chain lymph node. An explanatory note on the significance of a positive HPV result is recommended.

6. For tissue specimens (i.e., non-cytology) from patients presenting with metastatic SCC of unknown primary in a cervical upper or

mid jugular chain lymph node, pathologists should perform p16 IHC. 

7. Pathologists should perform HR-HPV testing on head and neck fine needle aspiration (FNA) SCC samples from all patients with 

known oropharyngeal SCC not previously tested for HR-HPV, with suspected oropharyngeal SCC, or with metastatic SCC of 

unknown primary. Note: No recommendation is made for or against any specific testing methodology for HR-HPV testing in FNA 

samples. If the result of HR-HPV testing on the FNA sample is negative, testing should be performed on tissue if it becomes 

available.

8. Pathologists should report p16 IHC positivity as a surrogate for HR-HPV in tissue specimens (i.e., non-cytology) when there is at 

least 70% nuclear and cytoplasmic expression with at least moderate to strong intensity

9. Pathologists should not routinely perform low-risk HPV testing on patients with head and neck carcinomas.

10. Pathologists should not repeat HPV testing on patients with locally recurrent, regionally recurrent, or persistent tumor if primary 

tumor HR-HPV status has already been established. If initial HR-HPV status was never assessed or results are unknown, testing 

is recommended. HPV testing may be performed on a case-by-case basis for diagnostic purposes if there is uncertainty 

regarding whether the tumor in question is a recurrence or a new primary SCC.

11. Pathologists should not routinely perform HR-HPV testing on patients with distant metastases if primary tumor HR-HPV status 

has been established. HPV testing may be performed on a case-by-case basis for diagnostic purposes if there is uncertainty 

regarding whether the tumor in question is a metastasis or a new primary SCC.

12. Pathologists should report primary OPSCCs that test positive for HR-HPV or its surrogate marker p16 as òHPV-positiveó and/or 

òp16-positive.ó



J Augustin, Human Path 2018



J Augustin, Human Path 2018





Sinonasal tract carcinoma :
HPV active transcription

Mainly non keratinizing 

SCC but adenosquamous, 

small cells, basaloïd, 

papillairy variants can be 

found



HPV-related Multiphenotypic Sinonasal Carcinoma

Bishop, et al. Am J Surg Pathol. 2017; 41:1690-

1701.

Å Multiphenotypic =. 

Epithelial and 

myoepithelial

differenciation

Å Solid, tubular and/or  

cribriform growth. 

adenoid cystic

carcinoma-like features. 

Å P16 and myoepithelial

cell markers (S100, actin, 

calponin, p63, and/or 

p40)

Å HPV33 >HPV16



Sinonasal papilloma and HPV

ÅLow-risk HPVs (genotype 6 and

11) are mainly associated with

exophytic forms and to a lesser

extent with inverted subtypes.

No association with HPV for

oncocytic forms

Å Even if high risk HPV are

present no transcription

ÅLow-risk HPVs may play a role

in the transformation of these

lesions.

Mehrad M et al Am J Surg Pathol. 2020



S Outh-Gaer, Cancer RevTreatment2018





Antigène CD4

Anti-CD4 (rabbit)

Acsecondaire anti-
rabbit

HRP anti-rabbit

Tyramide-fluorochrome 
inactivated

active

AcǇǊƛƳŀƛǊŜ ǾƛŜƴǘ ǎŜ ŦƛȄŜǊ Ł ƭΩŀƴǘƛƎŝƴŜ
Acsecondaire couplé à la peroxydase du 
raifort (HRP) vient se fixer sur le primaire 

HRP catalyse la transformation des 
tyramidesen radicaux libres rattachés 

aux fluorochromes
[Ŝǎ ǊŀŘƛŎŀǳȄ ǾƛŜƴƴŜƴǘ ǎŜ ŦƛȄŜǊ ǎǳǊ ƭΩ!Ǝ Ŝǘ ƭŜ ƳŀǊǉǳŜǊ

Ajout du fluorochrome associé à de 
la TSA (TyramideSignal 

Amplification)

Elimination des Acpar la chaleur (micro-onde) puis 
suite du cycleAjout Acsecondaire

35

Source : PerkinElmer



Tumor

STROMA



CD3 PD1 CD6

8

PD-

L1

CK
CD3 PD1 CD68 PD-L1 CK



HPV therapeutic vaccination

Therapeutic vaccines contain 

specific proteins that trigger an 

immune system (cytotoxic T 

lymphocyte) response to attack 

high-risk HPV types 

The E6 and E7 genes are ideal 

targets for vaccine therapy due to 

their role in the cell cycle and their 

constitutive expression in 

premalignant and malignant 

tissues

Different strategies have been tried 

for therapeutic vaccines

Reprinted from Clin Cancer Res, Copyright 2017, 24(3):505ï7, Laban S, et al., Human Papillomavirus Immunity in Oropharyngeal Cancer: Time to Change the Game? With permission from AACR.


