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Introduction

Human papillomaviruses (HPVs) induce the carcinogenesis of several diseases including 5% of all car
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Viral structure and genome

HPVs are naamveloped, small DNA viruses with circular and

Roles of the HPV proteins
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Oropharyngeal cancer (OPC) epidemiology

Oropharynx (C01, C09-10) (from Globocan 2012, CI5)

Location (ICR0) Incidence/yea

Oral cavity (G@D6) 202,000
Oropharynx (C01, €D) 100,500
Nasopharynx (C11) 86,700 —
Hypopharynx (CC23) 60,800 2.3 to 12.3
- 1.3 to <23
Salivary glands (GI8) 40,100 0.9 to<1.3
: 0.4 to<0.9
Lip (CO0) 23,700 1 0.2to<0.4
Larynx (C32)* 156,900 <0.2
I No data
|| Not appicable

Each year, approximately 100,000 new cases of OPC are diagnosed worldwide.
Tobacco and alcohol consumption are the traditional risk factors

Shield Ket alThe Global Incidence of Lip, Oral Cavity, and Pharyngeal Cancers by SGBs@ant@0lZlin 2017;684® 2016 American Cancer Society, with permission of John Wiley and Sons.



Oropharyngeal cancer (OPC) epidemiology

The rise of OPC is driven by high HPVs
60 to 80% of OPCs are caused-b\°PMRin Northern America and Northern Europe. Rates vary widely in other cot
(30% in Frane<10% in Inéén)
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Invasive cancer

Squamous intraepithelial lesion
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Oropharyngeal HPV+ SCC

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

Certain sexual habits are statistically associated with an increased risk of HPV +
oropharyngeal carcinoma:

I an age less than or equal to 18 years for the first sexual intercourse,
I anumber of sexual partners> 6 for vaginal intercourse
I or>4 for oral-genital sex

Another sexually transmitted infection



Oropharyngeal squamous cell carcinoma
classification

A Non keratinazing carcinoma
I Mainly associated with HPV. 50% OCP
I Less than 10%

I high nuclear to cytoplasmic ratio, oval to spindled
nuclei, syncytial cytoplasm without intercellular
bridges

I lack significant cytoplasmic keratinization

I No histologic grading

A Keratinazing carcinoma (//HPV independant)
I Grading possible










HPV+ oropharyngeal cancers specificities

Mifferent histological subtypes:
Asquamous
Apapillary
Aadenosquamous
Aciliated adenosquamous
Alymphoepithelial
Asarcomatoid/spindle cells
Abasaloid
Asmall cells, composit



ORIGINAL ARTICLE

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

Ciliated HPV-related Carcinoma

A Well-differentiated Form of Head and Neck Carcinoma
That Can Be Mistaken for a Benign Cyst

Justin A. Bishop, MD*{ and William H. Westra, MD*{}

] ] outcomes.! These HPV-OPCs are widely perceived as
Abstract: Although human papillomavirus (HPV)-related or- hoorly or undifferentiated carcinomas on the basis of the
opharyngeal carcinomas (HPV-OPCs) are generally regarded as - immature appearance of a tumor cell that widely diverges
“poorly differentiated,” they actually maintain a close resem- from (he stratified squamous epithelium that lines the




AJCC 2018 Classificatmependingon HPV (pl6status: specificTNMfor
oropharyngeaHPV+ cancer

For HPMIriven OPC, substantial changes were adopted particularly for nodal
staging

NO No regional lymph node metastasis N CATEGORY N CRITERIA
N1 Metastasis in a single ipsilateral lymph node, <3 cm |n ‘ ,
greatest dimension NX Regional lymph nodes cannot be assessed
N2a Metastasis in a single ipsilateral lymph node >3 cm hu NO No regional lymph node metastasis
<6 cm in greatest dimension s
N2b Metastasis in a multiple ipsilateral lymph node <6 cnf NI One or more ipsilateral lymph nodes, none larger than 6 cm
in  greatest dimension N2 Contralat ~ .
L 2 ontralateral or bilateral lymph nodes, none larger than 6 an
N2c Metastasis in bilateral or contralateral lymph node < e o
cmin greatest dimension N3 Lymph node(s) larger than 6 cm
N3 Metastasidn I\Jlmph node >6 cmin greatest dimensio

ICOMN-5 stage . —
classification T1 T2 T3 T4
] I Il []]
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Time (years)
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8t edition of the TNM classification

Reprinted from The Lancet Oncol, 17(4), O'Sullivat 8, Development and validation of a staging system for {##&ted oropharyngeal cancer by the International Collaboration on Ongyiggeal
cancer Network for Staging (ICE&) a multicentre cohort study, 4¢91, Copyright 2016, with permission from Elsevier.



Comparison between HPV+ et HPV-
Oropharyngeal SCC

WHO Classification of

Head and Neck Tumours Median age 50-56 years 60-70years
Riskfactors Sexuabehaviour Smoking ancalcohol
Al K, D-Maggar, Jode KL Chan, Jeonsiwr R. G use
N+/lymph node Frequentlycystic Uncommonlycystic
metastasis
Postulatedorigin Reticulatedepithelium of Surfaceepithelium
invaginatedcrypts
Dysplasia Rare Often frequente
Morphology Commonlynon ConventionalSCC
keratinizingSCC
P16immunostaining + -

WHO Head and Neck, 2017



Detection
technique
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CAP HPV Testing Guidelines

1. Pathologists should perform HRV testing on all patients with newly diagnosed oropharyngeal squamous cell carcinoma (OPSEC),
including all histologic subtypes. This testing may be performed on the primary tumor or on a regional lymph nodehmaethstasis
clinical findings are consistent with an oropharyngeal primary.

2. For oropharyngeal tissue specimens (i.e scytwlogy), pathologists should performtR/ testing by surrogate marker p16 IHC.
Additional HP¢pecific testing may be done at the discretion of the pathologist and/or treating clinician, or in theacolim@sl afial.

3. Pathologists shouldotroutinely perform HRPV testing on patients with rFEIfuamous carcinomas of the oropharynx.

4, Pathologists shouldotroutinely perform HRPV testing on patients with ramepharyngeal primary tumors of the head and neck.

5. Pathologists should routinely performHiR/ testing on patients with metastatic SCC of unknown primary in a cervical ugper or
jugular chain lymph node. An explanatory note on the significance of a positive HPV result is recommended.

6. For tissue specimens (i.e., reytology) from patients presenting with metastatic SCC of unknown primary in a cervicahigbper or
jugular chain lymph node, pathologists should perform p16 IHC.

7. Pathologists should perform HRV testing on head and neck fine needle aspiration (FNA) SCC samples from all patienits with fnow

oropharyngeal SCC not previously tested fadPNR with suspected oropharyngeal SCC, or with metastatic SCC of unknown prirpary.
Note: No recommendation is made for or against any specific testing methodolobiPidtésiRng in FNA samples. If the re$iR
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-fiPVHR tissue specimens (i.e.,-ogtology) when there is laast 70%
nuclear and cytoplasmic expression with at least moderate to strong intensity

9. Pathologists should not routinely performimk HPV testing on patients with head and neck carcinomas.

10. Pathologists should not repeat HPV testing on patients with locally recurrent, regionally recurrent, or persistemanyrtomniiop HR

HPV status has already been established. If initldPNRtatus was never assessed or results are unknown, testing is redeHEN/|
testing may be performed on a chgease basis for diagnostic purposes if there is uncertainty regarding whether thequestioin is
a recurrence or a new primary SCC.

11. Pathologists should not routinely performHR/ testing on patients with distant metastases if primary turrib\H&atus haseen
established. HPV testing may be performed on dgasse basis for diagnostic purposes if there is uncertainty regardimgmthet
tumor in question is a metastasis or a new primary SCC.

12. Pathologists should report primary OPSCCs that test positivefoPNR or it s surro@atse tmarcBerangl®radpdHPV
positive. 6

13. Pathologists should not provide a tumor grade or differentiation status-fooditRé/p1éositive OPSCC.

14. Pathologists should not alter IRV 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.

10.

11.

Pathologists should perform RV testing on all patients
newly diagnosed oropharyngeal squamous cell carcinom
(OPSCC), including all histologic subtypes. This testing
performed on the primary tumor or on a regional lymph ng

metastasis when the clinical findings are consistent with gn

oropharyngeal primary.

For oropharyngeal tissue specimens (i.e -cytmiogy), pathologists should performHtR/ testing by surrogate marker p1
IHC. Additional HPpecific testing may be done at the discretion of the pathologist and/or treating clinician, or ixtié
a clinical trial.

Pathologists shouldotroutinely perform HRPV testing on patients with rjuamous carcinomas of the oropharynx.
Pathologists shouldotroutinely perform HRPV testing on patients with amopharyngeal primary tumors of the head arf
neck.

Pathologists should routinely performHiRV/ testing on patients with metastatic SCC of unknown primary in a cervical
or mid jugular chain lymph node. An explanatory note on the significance of a positive HPV result is recommended.

For tissue specimens (i.e., raytology) from patients presenting with metastatic SCC of unknown primary in a cervical
mid jugular chain lymph node, pathologists should perform p16 IHC.

known oropharyngeal SCC not previously tested foifNRwith suspected oropharyngeal SCC, or with metastatic SCC
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Pathologists should perform HRV testing on head and neck fine needle aspiration (FNA) SCC samples from all pa'ilnts with

unknown primary. Note: No recommendation is made for or against any specific testing methodeldigy fieskiit) in FN
samples. If the result of HIRV testing on the FNA sample is negative, testing should be performed on tissue if it becg
available.

Pathologists should report p16 IHC positivity as a surrogate-fitiPVHR tissue specimens (i.e.,-aptology) when there is aj

least 70% nuclear and cytoplasmic expression with at least moderate to strong intensity
Pathologists should not routinely perform-tisk HPV testing on patients with head and neck carcinomas.

mes

Pathologists should not repeat HPV testing on patients with locally recurrent, regionally recurrent, or persisteimdanyndr if p

tumor HRHPV status has already been established. If initldPMRstatus was never assessed or results are unknown, te
is recommended. HPV testing may be performed on-layszesse basis for diagnostic purposes if there is uncertainty
regarding whether the tumor in question is a recurrence or a new primary SCC.

5ting

Pathologists should not routinely performHHR/ testing on patients with distant metastases if primary turhid\H&Ratus

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



CAP HPV Testing Guidelines

1.

2.

10.

11.

~ 12, Pamnologists should report primary OPSCCS that (€St pOSTIVERDPIR. 0T 1 1S s UTlTrogatse tmarcwerangli®dras

Pathologists should perform HRV testing on all patients with newly diagnosed oropharyngeal squamous cell carcin:'i'na
p

(OPSCCQ), including all histologic subtypes. This testing may be performed on the primary tumor or on a regional ly
metastasis when the clinical findings are consistent with an oropharyngeal primary.

For oropharyngeal tissue specimens (i.e-cytsiogy),
pathologists should perform HRV testing by surrogate

marker pl16 IHC. Additional Hp¥Ccific testing may be doneolat
rin

the discretion of the pathologist and/or treating clinician,
the context of a clinical trial.

Pathologists shouldotroutinely perform HRPV testing on patients with rgjuamous carcinomas of the oropharynx.

Pathologists shouldotroutinely perform HRPV testing on patients with ramopharyngeal primary tumors of the head arjd

neck.

h node

Pathologists should routinely performHiR/ testing on patients with metastatic SCC of unknown primary in a cervical ppper

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

For tissue specimens (i.e., raytology) from patients presenting with metastatic SCC of unknown primary in a cervicajupper or

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

Pathologists should perform HRV testing on head and neck fine needle aspiration (FNA) SCC samples from all pati
known oropharyngeal SCC not previously tested foifNRwith suspected oropharyngeal SCC, or with metastatic SCC;[
unknown primary. Note: No recommendation is made for or against any specific testing methodeldigy fiexstiit) in FN

nts with

of

samples. If the result of HRV testing on the FNA sample is negative, testing should be performed on tissue if it becgmes

available.

Pathologists should report p16 IHC positivity as a surrogate-ffi?VHR tissue specimens (i.e.,-agtology) when there is aj
least 70% nuclear and cytoplasmic expression with at least moderate to strong intensity

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

Pathologists should not repeat HPV testing on patients with locally recurrent, regionally recurrent, or persisteimdanyndr if p
tumor HRHPV status has already been established. If initldPNRtatus was never assessed or results are unknown, tefting

is recommended. HPV testing may be performed on-layszesse basis for diagnostic purposes if there is uncertainty
regarding whether the tumor in question is a recurrence or a new primary SCC.

Pathologists should not routinely performHHR/ testing on patients with distant metastases if primary turid\HRatus
has been established. HPV testing may be performed onbg-case basis for diagnostic purposes if there is uncertainty
regarding whether the tumor in question is a metastasis or a new primary SCC.

oOonbeBdsitive 0o

OHPYV



Oropharygeal HPV+ SCC metastasis

A80% oropharyngeal HPV+ SCC are diagnosed with node metastasis
ACystic metastasis in level I|

ACAUTION 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
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CAP HPV Testing Guidelines

Pathologists should perform HRV testing on all patients with newly diagnosed oropharyngeal squamous cell carcin’:i'na
p

(OPSCCQ), including all histologic subtypes. This testing may be performed on the primary tumor or on a regional ly
metastasis when the clinical findings are consistent with an oropharyngeal primary.

For oropharyngeal tissue specimens (i.e scytwlogy), pathologists should performtRV/ testing by surrogate marker pl
IHC. Additional HPpecific testing may be done at the discretion of the pathologist and/or treating clinician, or ixtloé
a clinical trial.

Pathologists shouldotroutinely perform HRPV testing on patients with FEIfuamous carcinomas of the oropharynx.

Pathologists shouldotroutinely perform HRPV testing on patients with rmepharyngeal primary tumors of the head an
neck.

Pathologists should routinely performHiRV/ testing on

patients with metastatic SCC of unknown primary in a cer
upper or mid jugular chain lymph node. An explanatory ng
the significance of a positive HPV result is recommended,|

For tissue specimens (i.e., Arytology) from patients

presenting with metastatic SCC of unknown primary in a
cervical upper or mid jugular chain lymph node, pathologis
should perform p16 IHC.
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Pathologists should perform HRV testing on head and neck fine needle aspiration (FNA) SCC samples from all patig¢nts with

known oropharyngeal SCC not previously tested feff¥Rwith suspected oropharyngeal SCC, or with metastatic SCC
unknown primary. Note: No recommendation is made for or against any specific testing methodelbgy faskii) in FNA
samples. If the result of HRV testing on the FNA sample is negative, testing should be performed on tissue if it beca
available.

Pathologists should report p16 IHC positivity as a surrogate-ftiPVHR tissue specimens (i.e.,-apiology) when there is aj
least 70% nuclear and cytoplasmic expression with at least moderate to strong intensity

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

Pathologists should not repeat HPV testing on patients with locally recurrent, regionally recurrent, or persisteimanym
tumor HRHPV status has aIready been established. If mmt&PHI%tatus was never assessed or results are unknown te

regardmg whether the tumor in quest|0n is a recurrence or a new primary SCC.
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CAP HPV Testing Guidelines

10.

11.

Pathologists should perform HRV testing on all patients with newly diagnosed oropharyngeal squamous cell carcin:'i'na
ph node

(OPSCCQ), including all histologic subtypes. This testing may be performed on the primary tumor or on a regional ly
metastasis when the clinical findings are consistent with an oropharyngeal primary.

For oropharyngeal tissue specimens (i.e -cytwiogy), pathologists should performtR/ testing by surrogate marker p1p

IHC. Additional HPpecific testing may be done at the discretion of the pathologist and/or treating clinician, or ixttoé ¢onte

a clinical trial.

Pathologists should not routinely perfbtRMHBSting on
patients with neguamous carcinomas of the oropharynx.

Pathologists should not routinely perfbtRMHBSting on

patients with noropharyngeal primary tumors of the head and

neck.

Pathologists should routinely performHiR/ testing on patients with metastatic SCC of unknown primary in a cervical ppper

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

For tissue specimens (i.e., raytology) from patients presenting with metastatic SCC of unknown primary in a cervicajupper or

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

known oropharyngeal SCC not previously tested toffNRwith suspected oropharyngeal SCC, or with metastatic SCCJof
unknown primary. Note: No recommendation is made for or against any specific testing methodeldigy fiestiit) in FN

Pathologists should perform HRV testing on head and neck fine needle aspiration (FNA) SCC samples from all pa’ilnts with

samples. If the result of HRV testing on the FNA sample is negative, testing should be performed on tissue if it becgmes

available.

Pathologists should report p16 IHC positivity as a surrogate-ftfi?VHR tissue specimens (i.e.,-agtology) when there is aj
least 70% nuclear and cytoplasmic expression with at least moderate to strong intensity

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

Pathologists should not repeat HPV testing on patients with locally recurrent, regionally recurrent, or persisteimdanyndr if p
tumor HRHPV status has already been established. If initldPNRtatus was never assessed or results are unknown, tefting

is recommended. HPV testing may be performed on-layszesse basis for diagnostic purposes if there is uncertainty
regarding whether the tumor in question is a recurrence or a new primary SCC.

Pathologists should not routinely performHHR/ testing on patients with distant metastases if primary turid\HRatus
has been established. HPV testing may be performed onbg-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 positivefbPNR or it s surr ogatse tmarelderanglI ®ras
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2. Combinations of positive HPV testings in
oropharyngeal carcinomas (n=65)

+

P16(+), CISH(+), PCR(+), RNAscope (+) ; 55% (n=36)
P16(+), CISH(+), PCR(+), RNAscope (-) ; 3% (n=2)
P16(+), CISH(+), PCR(-), RNAscope (+) ; 0% (n=0)
P16(+), CISH(-), PCR(+), RNAscope (+) ; 9% (n=6)
), (
),

+

P16(-), CISH(+), PCR(+), RNAscope (+) ; 3% (n=2)
P16(-), CISH(+), PCR(+
P16(-), CISH(+), PCR(-), RNAscope (+
P16(+), CISH(+), PCR(-), RNAscope (-

RNAscope (-) ; (

); 0% (n=

) ; 3% (

P16(+), CISH(-), PCR(+), RNAscope (-) ; 3% (n
) ; 0% (

) ; 8% (

2% (n=1)

P16(+), CISH(-), PCR(-), RNAscope (+

P16(-), CISH(-), PCR(+), RNAscope (+

P16(+), CISH(-), PCR(-), RNAscope (-) ; 8% (n=5)

P16(-), CISH(-), PCR(+), RNAscope (-) ; 3% (n=2)
) ; )
);

Total=65

P16(-), CISH(+), PCR(-), RNAscope (-) ; 0% (n=0
P16(-), CISH(-), PCR(-), RNAscope (+) ; 3% (n=2)

OOOONNNRENCONEREN

J Augustin, Human Path 2018



3. Combinations of positive HPV testings in
non-oropharyngeal carcinomas (n=65)

Bl P16(+), CISH(+), PCR(+), RNAscope (+) ; 14% (n=9)
Bl P16(+), CISH(+), PCR(+), RNAscope (-) ; 2% (n=1)
B P16(+), CISH(+), PCR(-), RNAscope (+) ; 0% (n=0)
Bl P16(+), CISH(-), PCR(+), RNAscope (+) ; 6% (n=4)
3 P16(-), CISH(+), PCR(+), RNAscope (+) ; 0% (n=0)
Bl P16(-), CISH(+), PCR(+), RNAscope (-) ; 0% (n=0)
Bl P16(-), CISH(+), PCR(-), RNAscope (+) ; 0% (n=0)
Bl P16(+), CISH(+), PCR(-), RNAscope (-) ; 3% (n=2)
Bl P16(+), CISH(-), PCR(+), RNAscope (-) ; 3% (n=2)
Bl P16(+), CISH(-), PCR(-), RNAscope (+) ; 0% (n=0)
Bl P16(-), CISH(-), PCR(+), RNAscope (+) ; 3% (n=2)
1 P16(+), CISH(-), PCR(-), RNAscope (-) ; 35% (n=23)
Total=65 0 P16(-), CISH(-), PCR(+), RNAscope (-) : 29% (n=19)
1 P16(-), CISH(+), PCR(-), RNAscope (-) ; 5% (n=3)
1 P16(-), CISH(-), PCR(-), RNAscope (+) ; 0% (n=0)

J Augustin, Human Path 2018



MODERN PATHOLOGY

p16+ oropharynx carcinoma population, by HPY RNA CISH Score

Scom ~+ Lew + High

Article | Published: 20 June 2018 10 47 i + 3
HPV RNA CISH score identifies two “aj_%
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prognostic groups in a pl6 positive
oropharyngeal squamous cell carcinoma
population A

Survival probability

B
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Fig. 2 a, b RNA CISH “low”
score stainings in oropharyngeal
squamous cell carcinomas. a
Low magnification and b high
magnification: staining is
observed in less than 50% of
tumor cells and covers less than
80% of cell surface. ¢, d RNA
CISH “high" score stainings in
oropharyngeal squamous cell
carcinomas. ¢ Low
magnification and d high
magnification: staining is
observed in more than 50% of
tumor cells and it this case,
staining surface exceeds 80% in
more than 30% of tumor cells
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Sinonasal tract carcinoma :
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HPV active transcription

Mainly non keratinizing
SCC but adenosquamous,
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Abstract While high risk human papillomavirus (HPV)
is well established as causative and clinically important for
squamous cell carcinoma (SCC) of the oropharynx, its role
in non-oropharyngeal head and neck SCC is much less

current literature on HPV in sinonasal ca
to more clearly demonstrate what tumo
this relates to possible precursor lesio
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small cells, basaloid,
papillairy variants can be
found
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HPV-related Multiphenotypic Sinonasal Carcinoma

Multiphenotypic =.
Epithelial and
myoepithelial
differenciation

Solid, tubular and/or
cribriform growth.
adenoid cystic
carcinoma-like features.
P16 and myoepithelial
cell markers (S100, actin,
calponin, p63, and/or
p40)

HPV33 >HPV16
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Sinonasal papilloma and HPV

A Low-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

A Even if high risk HPV are
present no transcription

A Low-risk HPVs may play a role
In the transformation of these
lesions.
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PTEN
[ (+)
*Growth

*Protein synthesis

PD-L1
PD-L2

Co-stimulatory signals

* OX40/ 0X40L

» CD28/CD80, CD86,
B7-1,B7-2

* ICOS/ICOSL

* CD70/CD27...

Co-inhibitory signals

* CTLA4 /CD80, CD86

* TIM3/HMBG1,
CEACAM1, GALS

* LAG3/ MHC I
e PD-1/PD-L1, PD-L2...

*Proliferation

*Cell cycle entry

*Survival

*Effector function
*Memory function
*Metabolic changes
*Cytokine production

T lymphocyte
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INTRINSIC MECHANISM

Tumor cell
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Anti-Tumour Treatment

Immunotherapy in head and neck cancers: A new challenge for )
immunologists, pathologists and clinicians Gkt
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ADAPTATIVE MECHANISM

Tumor cell




Multiparametric immunofluorescence

Standard detection

\ TSA detection
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HPV therapeutic vaccination

Therapeutic vaccines contain
specific proteins that trigger an
Immune system (cytotoxic T
lymphocyte) response to attack
highrisk 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 therapeutraccines
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