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Kapnivog nedpaing not toayniov SCC (Non
nasopharyngeal)
.
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Herrero et al. J Cancer Inst, 2003
Boudewijn et al. J Cancer Inst, 2004




HPV - 1otopia

1923 Ullmann: avoryvmELCeL TNV LOYEVT] CLLITLOAOYIC TWV
ROVOUAWUATWV EVIOVTAS TOV LO OTO AVTLPEAKLO TOV

1947 Strauss: 0QaTOS O LOC O€ NAEXTQOVLXO WHQOOHROTILO
a0 a.vOQOIMVO HOVOVALUOTO

1963 Crawford: avayvwolon tov vregeMxmuévouv DNA

70: CVOYETLON UE ROQKRIVO TOAYTAOV UNTEOC, OLVOLYV(DQOLOT)
OLOLPOQETLRDV 0QOTVTIWV

1983: aviyvevon Tov Lot ota OnAouato Tov Adouyya
1987: aviyvevon oe noQuIvOUATo ®RePOAAS & TEAYNAOU
1997: mpoomdBelec epPpolaopot Evavtl tov HPV

2006: vvrhodopia Tov gufoiiov




HPV ota noprivopato

HEDAANC 1Ol TOOYNAOV

o Aviyvevor Ttoug o€
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Adouyya., OTOUOTOG
%Ol OTOUATOGAQUYYOL
(8-64%)

o HPV 16, 18 ot
OVYVOTEQOL OYHOYOVOL
opotvmol (HR-HPV)




The Role of Human Papillomavirus in
Nongenital Cancers

Dan P. Zandberg, MD'; Ranjana Bhargava, MD?; Simon Badin, MD?; Kevin J. Cullen, MD*

CA CANCER ) CLIN 2013;63:57-81
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FIGURE 2. Three Different Classes of Tumors in Head and Neck Squamous Cell Carcinoma (HNSCC). p16, protein 16; p53, protein 53; HPV, human
papillomavirus; ETOH, alcohol. Reprinted with permission from Weinberger PM, Yu Z, Haffty BG, et al. Molecular classification identifies a subset of human
papillomavirus-associated oropharyngeal cancers with favorable prognosis. / Clin Oncol. 2006;24:736-747. 12499012 American Society of Clinical Oncology.



Koprivopato vedpaing rol tToayNAov
SCC

MUTNC TOQaOOLVIWV
Adouyyo vtodpauyya
2TOUOTOS OTOUATOPAQUYYO.

Kapzivoc puvodpdouyya
Adwapopomointo: EBV
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0 Avaotpodpo ONAwua oLvog
(Inverted papilloma):

o KahonOng oyroc

o Aviyvevon HPV og
10000TO £w¢ 40%
(opOTtVTOL 6, 11, 16, 18)

o ITBavohoyeltow cvoyétion
TOV LOU UE TNV
ortLoma.0oyeEveLa

0 EEalhayn émg 20% o€
SCC

0 AvEnuéva moooota
cSAOMNOVNICE O TOOONGLOL
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1 Koprivopo amd
AR WOES ETONALO
(SCCO): mapovoia HPV
16 oe mooootd 6-18%.

0 ITBavh eumhonrt) Tov
Lo ota SCC. ITeodio
OLEQEVVNOMG

0 Agv €yeL amooeLyOel
TOOYVWOTILOG QOAOC
TOV LOV

Katori H, et al. Clin Oncol, 2006
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Aviyvevon tov Lo HPV otov Adpuyya
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Aaltonen et al,
Laryngoscope, 2002




Oniopato Tov AaQUYYQ

EvBUvetar oyeddv
QTTORAELOTIXA O LOC HPV

KoaionOne oyxrot

EEwdputind poppouata
TOU AGLQUYYOL LOLL TOV
OVOITTVEVOTLIXOU — JIETTTLROV
OWANVO TO. OTTOLCL £XOVV TNV
TA.01 VO OLOLOTIEIQOVTOLL KO
VO VTTOTQOTLA. OV

Neovirov TUITOU KoL TUITOU
eviro

HPV 6, 11 (98%)




OnAoudTwon Tov AaQuyyo

0 ALpaoLrt) nAXLOKT
rotavour): 2-4 €t. nou 20-40 €t

1 MoAvvon amo untéa, 0Tov
TOKETO, 1] LEYOTEQA OLTTO
oeEovalnég ovvnoeLeg

1 XELQOTEQET TOOYVWON: s
nixto, Tomog 11

0 EEalhdooeton oe SCC (10%)
0 TUITOC EVIALRAL, LOLALLTEQOL
£V VITALQYEL EMUOAVVON UE
HPV 16
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HPV now napnivoua Tou
S Vo Te VILVAVZS

0 ITooootd aviyvevong tov Lo
(opOTvmoL 16 %o 18) amd 8 €wg 54%

0 Meydho e0Q0og UeETENOEWY AVAAOYC.
™V WEB00o

0 ALOPOQETIXES ATTOVPELS YLD, TOV TLOAVO
oyroyovo gOAo tov HPV otov Adouyya.

0 Ymo0eon yio mOavi) avtdvoun
OVOYETLOT TOU LOU UE TNV AVAITTTUE)
roQrivov Tov Aduyya

0 Ymo0eon tng ouveQYLrNG 00A0NS TOU
LOU UE TO HATTVLOUO KL ALAROOA

Aaltonen et al, Laryngoscope 2002
Almadori et al, Head Neck 2002

Ha et al, Otolaryngol Clin N Am, 2002

Vlachtsis et al, Eur Arch Otolaryngol, 2006



HPV now napnitvoua Tou
AGLOAOL

[TBavN N Bewpia Tng ocvveEyrng 0pdoNg e GAAa eEmyevi
ROQULVOYOVO.

ITOavn xow 1 Bewpta TS cvTOVOoUNg 0QAoNg
ALYOTEQO GUYVI] 1] CLTOVOUY] 0YXOYOVOS 00001
Adpuyyag AMyotepo evdlwtog otov HPV Aoym Béong
Loyvp0TEQO0S TPOOLAOEGIXOS TOQAYMV TO XATVIOUO
HPV: 6y mpoyvwotixiy onuoota (€mg onueQa.)

Agv €yovv mpotabel OLopoQoToUEVA TTOWTOROAAOL
OVTLUETOITUONG

Vlachtsis et al, Eur Arch Otolaryngol, 2006
Applebaum K et al, J Natl Cancer Inst, 2007



HPV »ou noprivoupa tTov
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1 Epgvvnuind
mTEwTOROAAO 0€ 100
a00evelc

1 Tunuotinn 1 oAlun
AOLQUYYERTOUN

o Aviyvevon HPV 16, 18
o710 LoToO OYrov (PCR)

1 40% HPV (+)

1 OXI mpoyvwotixn
ONUOLOLOL TOV LOU

Vlachtsis K. et al, Eur Arch Otolaryngol, 2006



HPV »al napnivoc tov otopatopapuyya
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The Role of Human Papillomavirus in
Nongenital Cancers

Dan P. Zandberg, MD'; Ranjana Bhargava, MD?; Simon Badin, MD?; Kevin J. Cullen, MD* CA CANCER J CLIN 2013;63:57-81

‘I’ABLE 1. Cancers Attributable to High-Risk HPV Infection in the United States From 2004 to 2007

ANATOMIC AREA AVERAGE ANNUAL NO. OF CASES® HPV-ASSOCIATED® HPV-16/18-ASSOCIATED®
Cervix 11,845 11,370 9000
Vagina 714 460 400
Vulva 3062 1560 1350
Anus and rectum (women) 2977 2770 2590
- Oropharynx (women) 2306 1450 1380
Total (women) 20,903 17,610 14,720
Penis 1000 360 310
Anus and rectum (males) 1618 1500 1410
- Oropharynx (males) 8936 5630 5360
Total (males) 11,553 7490 7080

HPV indicates human papillomavirus.

*Data adapted from Watson M, Saraiya M, Ahmed F, et al. Using population-based cancer registry data to assess the burden of human papillomavirus-
associated cancers in the United States: overview of methods. Cancer. 2008;113(suppl 10):2841-2854.

®Data adapted from Gillison ML, Chaturvedi AK, Lowy DR. HPV prophylactic vaccines and the potential prevention of noncervical cancers in both men and
women. Cancer. 2008;113(suppl 10):3036-3046.

Table reprinted from: Hariri S, Dunne E, Saraiya M, Unger E, Markowitz L. Human papillomavirus. In: Manual for the Surveillance of Vaccine-Preventable Dis-
eases. 5th ed. Atlanta, GA: Centers for Disease Control and Prevention; 2011:8.
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Fig 1. Prevalence of human papillomavirus (HPV) infection in oropharyngeal cancers across four calendar periods (1984 to 1989, 1990 to 1994, 1995 to 1999, and 2000
to 2004) is shown for any HPV infection as determined by (A) the Inno-LiPA assay, (B) HPV16 viral load, (C) HPV16 E6/E7 oncogene expression, and (D) HPV16 in situ
hybridization. Solid lines and circles represent observed prevalence estimates. Dotted lines and squares represent prevalence estimates corrected for potential loss
in assay sensitivity because of the age of the specimens. The number of specimens evaluable for each assay is shown below the x-axis.
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HPV »au nopnivog Tov

OTOLOTODAQVYYO
Changing demographics
HPYV positive: oLodpoeTint) fLohoyiun
OV WITEQLPOQ A
HAikia ®0Mo | Kamvioua | AAkoOA | ZT1adio vooou
HPV + | MikpdTtepeg | A=l +/- +/- TTpoxwphuévo
Hapixoudva
HPV - | MeyaAUtepeg | Avdpeg +++ +++ TTpwipéTepo

Gillison et al, J Clin Oncol, 2006
Na et al, Eur J Cancer, 2007

Koch et al, Laryngoscope, 1999




HPV %o »a.pnivog Tov otopuatodpaguyyo.
Changing demographics

7
o HPV +

= Good performance status

0 ZeEovalréc ovvinOeLeg Oy ETLLOUEVES UE
OTOUOTOYEVVITLXT] TTEQLOYT

o Zraotomoinon: <T, >N

0 Well-differentiated tumors (HPV -)

= Meiwon éudpdvions (33% to 16%)
= Five-year survival rates improved by 15.5%

o Poorly-differentiated tumors (HPV +)

= AVENom epdpavions (23% to 34%)
= Five-year survival rates improved by 57%

§Gillison et al, J Clin Oncol, 2006
§Na et al, Eur J Cancer, 2007
§Mehta et al, 2010
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Human papillomavirus-associated oropharyngeal cancer:
a hew clinical entity Q J Med 2010; 103:229-236

N.P. NGUYEN', A. CHI', LM. NGUYEN?, B.H. LY?, U. KARLSSON* and V. VINH-HUNG"

Table 3  Survival difference between HPV 16-positive
and -negative oropharyngeal cancers

Survival
Study Patient  Treatment HPV+  HPV-—
No type (%) (%)
(years)  (years)
Chung et al*® 46 CRT 86 (5) 35 (5)
Hafkamp et al.*® 77 NS 69 (5) 31 (5)
Kumar et al.>? 50 CRT 80 (5) 40 (5)
Weinberger et al>* 107 RT 79 (5) 20 (5)
PostopRT
Nichols et al>® 44 CRT 89 (3) 69 (3)
Lassen et al>” 156 RT 62 (5) 26 (5)
Reimers et al.*® 97 S 73 (5) 63 (5)
RT
CRT
Fakry et al.”! 62 CRT 78 (5) 50 (5)

CRT, chemoradiation; NS, not specified; RT, radiotherapy;
S, surgery; postopRT, postoperative radiation.
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Survival probability

Human Papillomavirus Positive Squamous Cell
Carcinoma of the Oropharynx
A Radiosensitive Subgroup of Head and Neck Carcinoma

Survival probability

Katja Lindel, mo.'

Karl T. Beer, mo.!

Jean Laissue, mo.?
Richard H. Greiner, mo."
Daniel M. Aebersold, m.o0.'

CANCER August 15, 2001 / Volume 92 / Number 4
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In conclusion, our results indicate that HPV pos-

itivity designates a specific subgroup of oropharyngeal
squamous cell carcinomas of the oropharynx that
arise preferentially among individuals with no con-
sumption of tobacco and alcohol and that have a
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favorable outcome attributable to an increased sensi-
tivity toward radiotherapy. This may have an impact
on future developments of individualized treatment

strategies.




Effect of HPV-Associated p16™*** Expression on Response
to Radiotherapy and Survival in Squamous Cell Carcinoma
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Expression of p16™** has a major impact on treatment response and survival in patients with
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EGFR, p16, HPV Titer, Bcl-xL and p53, Sex, and Smoking
As Indicators of Response to Therapy and Survival in

Oropharyngeal Cancer voLume 26 -

Bhavna Kwmar, Kitnina G. Cordell, Julia S. Lee, Francis P. Worden, Mark E. Prince, Huong H. Tran,

NUMSBER 19 « JULY 1 2008

Gregory T. Wolf, S G. Urba, Dougles B. Chepeha, Theodoros N. Teknos, Avraham Eisbruch,
QﬁﬁuLTﬁ.;‘:wyMG. Taylor, NﬂaLDWmm;:mwugmlmnA Bawer, JOURNAI' OP CI'MCAL ONmm

Carol R. Bradford, and Thomas E. Carcy

Low EGFR and high p16 (or higher HPV titer) expression are markers of good response t0
organ-sparing therapy and outcome, whereas high EGFR expression, combined low p53/igh
BekxL expression, female sex, and smoking are associated with a poor outcome. Smoking
cessation and strategies 1o target EGFR and BclxL are important adjuncts to the treatment of
oropharyngeal cancer.

Treatment with Chemo Radiotherapy
Organ-sparing
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Improved Survival of Patients With Human
Papillomavirus-Positive Head and Neck Squamous
Cell Carcinoma in a Prospective Clinical Trial

Carole Fakhry, William H. Westra, Sigui Li, Anthony Cmelak, John A. Ridge, Harlan Pinto, J Natl Cancer Inst 2008;100:261-269
Arlene Forastiere, Maura L. Gillison
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Treatment with Chemotherapy + radiotherapy

We prospectively evaluated the association of tumor HPV status with therapeutic response and survival
among 96 patients with stage Ill or IV HNSCC of the oropharynx or larynx who participated in an Eastern
Cooperative Oncology Group (ECOG) phase Il trial and who received two cycles of induction chemother-
apy with intravenous paclitaxel and carboplatin followed by concomitant weekly intravenous paclitaxel
and standard fractionation radiation therapy. The presence or absence of HPV oncogenic types in tumors
was determined by multiplex polymerase chain reaction (PCR) and in situ hybridization. Two-year overall

For patients with HNSCC of the oropharynx, tumor HPV status is strongly associated with therapeutic
response and survival.



Survival and human papillomavirus in oropharynx cancer
in TAX 324: a subset analysis from an international
phase Il trial

Annals of Oncology 22: 1071-1077, 2011
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Treatment with Chemotherapy and
radiotherapy

We retrospectively evaluated tumor HPV16 status, survival
and demographics in subjects with OPC treated in TAX 324,
a large international randomized phase III clinical trial. TAX
324 compared survival between ST with docetaxel, cisplatin,
and 5-fluorouracil (TPF) and ST with cisplatin and 5-
fluorouracil (PF) in patients with locally advanced HNC [15].

1.00
o
0.80 |
S 060
c
=3
@
0.40
—— PEHPV+
020{ —— PEHPV-
- TPF HPV+
——  TPF HPV-
0.00

0 12 24 36 48 60 72 84 96 108 120
Survival Time



EGFR mutations and human papillomavirus in squamous
cell carcinoma of tongue and tonsil *

Im 1l Na®*, Hye Jin Kang®, Soo Youn Cho®, Jae Soo Koh®, Jin Kyung Lee,
Byeong Cheol Lee?, Guk Haeng Lee?, Yong Sik Lee?, Hyung Jun Yoo®, EUROPEAN JOURNAL OF CANCER 43 (2007) 520-526
Baek-Yeol Ryoo®, Sung Hyun Yang®, Yoon Sang Shim?
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High-Risk Human Papillomavirus Affects Prognosis VOLUME 24 - NUMBER 36 - DECEMBER 20 2008
in Patients With Surgically Treated Oropharyngeal

Squamous Cell Carcinoma

Lisa Licitra, Federica Perrone, Paolo Bossi, Simona Suardi, Luigi Mariani, Raffaella Artusi, Maria Oggionni,
Chiara Rossini, Giulio Canti, Massimo Squadrelli, Pasquale Quattrone, Laura D. Locati, Cristiana Bergarmuni,
Patrizia Olmi, Marco A. Pierotti, and Silvana Pilotti

JOURNAL OF CLINICAL ONCOLOGY
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Ang KK, et al. Human papillomavirus and survival of patients with oropharyngeal cancer. NEJM
2010; 363:24-35

Ihloff AS, et al. Human papilloma virus in locally advanced stage III/IV squamous cell cancer of
the oropharynx and impact on choice of therapy. Oral Oncol 2010; 46:705-11.
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Human papillomavirus modifies the prognostic
significance of T stage and possibly N stage Annals of Oncology 24: 215-219, 2013
in tonsillar cancer

A. M. Hong'-2*, A. Martin3, B. K. Armstrong?, C. S. Lee®, D. Jones®7, M. D. ChatfieldS,

M. Zhang'-2, G. Harnett8, J. Clark”, M. Elliott'-7, C. Milross'-2, R. Smee®, J. Corry'°©

C. Liu'9, S. Porceddu'?, K. Vaska'2, M. Veness'3, G. Morgan'3, G. Fogarty'4, D. Veivers'-15,
G. Rees'® & B. Rose®:”
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results suggest that the conventional TNM staging approach
may not be optimal in tonsillar cancer for prognostication
given the different prognostic relevance of N stage and T stage
for HPV positive versus negative cancers. For patients with
HPV-negative tonsillar cancer, nodal stage at diagnosis rather
than T stage remains a strong prognostic factor. The relative
lack of influence of N stage on outcome in HPV-positive
tonsillar cancer suggests that, once treated, an individual’s
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Survival and human papillomavirus in oropharynx cancer
in TAX 324: a subset analysis from an international

phase Il trial

Annals of Oncology 22: 1071-1077, 2011
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M. R. Posner', J. H. Lorch?, O. Goloubeva®, M. Tan®, L. M. Schumaker®, N. J. Sarlis?,
R. . Haddad? & K. J. Cullen®

We can conclude from this study that HPVOPC has
a different biology, demographics and OS compared with
EROPC and represents a different disease. The OS, PFS, and
local-regional control obtained with ST at 5 years and CRT at 2
and 3 years in HPVOPC are unprecedented. The excellent 3-
year PFS predicts durable long-term OS in HPVOPC treated
with ST. These data support the notion of developing
different therapeutic approaches for HPV+ and HPV— OPC.
The survival results in HPVOPC achieved in TAX 324
strongly suggest that it might be possible to reduce long-term
morbidity in HPVOPC and preserve survival perhaps
by better selection and by reducing RT intensity in the
context of ST for more advanced cases. We might best
approach HPV— disease with novel therapies and more
aggressive ST or CRT.



Genomewide Gene Expression Protfiles
of HPV-Positive and HPV-Negative
Oropharyngeal Cancer

Potential Implications for Treatment Choices

Pawadee Lohavanichbutr, MD; John Houck, BS; Wenhong Fan, PhD; Bevan Yueh, MD;
Eduardo Mendez, MD; Neal Futran, MD; David R. Doody, MS; Melissa P. Upton, MD;
D. Gregory Farwell, MD; Stephen M. Schwartz, PhD; Lue Ping Zhao, PhD; Chu Chen, PhD

ARCH OTOLARYNGOL HEAD NECK SURG/VOL 135 (NO. 2), FEB 2009
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In conclusion, we found differences in gene expres-
sion in HPV-positive and HPV-negative oropharyngeal can-
cer specimens. These differences suggest that (1) HPV-
positive oropharyngeal cancer may be more resistant to
5-fluorouracil and paclitaxel than HPV-negative oropha-
ryngeal cancer; (2) cisplatin may be a better choice for treat-
ment of HPV-positive oropharyngeal cancer; and
(3) HPV-positive oropharyngeal cancer may also be more
sensitive to irradiation. Further study in cell lines and clini-



Current Treatment Regiments for
HPV (+) Oropharyngeal SCCA

o Standard Therapy is generally once daily
XRT in fractions of 2 Gy/tx for a total dose
of 70-74 Gy (6 weeks)

o Single agent high dose Cisplatin of 100
mg/m2 in 3 doses

o Salvage Neck Dissections reserved for
PET(+) lymph nodes 3 months s/p
treatment or clinically concerning neck
masses

Bledsoe et Al Radiation Oncology 2013, 8:174
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Salvage neck dissection
Transoral robotic surgery + adjuvant XRT or

Almeida J et al. Curr Oncol Rep 2012, 14:148-157

eiml tolaryngol Head Neck Surg. 2012;138(7):628-634
St -Arch Otolarnygol Head Neck Surg. 2010, 11: 1079-1085



Transoral Robotic Surgery

Single-center retrospective series from 2005-2007 «cohen 2011)

50 patients with stage III or IV oropharyngeal SCCA
Transoral robotic surgery with ND

Adjuvant XRT/CXRT for large nodal disease or extracapsular spread,

lymphovascular invasion, or positive margins

Two-year results

HPYV status: 37 positive, 13 negative
No difference in local, locoregional,

HPYV Positive 97.2%

HPV Negative 90.9%

HPV Positive 24.3% 89.2% HPV Positive 97.2%
HPV Negative 15.4% 76.9% HPV Negative 100%

Cohen MA, et al. Transoral robotic surgery and human papillomavirus status: oncologic results. Head Neck 2011; 33:573-80.
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Human papillomavirus-associated oropharyngeal cancer:
a new clinical entity

N.P. NGUYEN', A. CHI', LLM. NGUYEN?, B.H. LY?, U. KARLSSON* and V. VINH-HUNG’ Q J Med 2010; 103:229-236

Table 2 Characteristic differences between HPV 16-positive and -negative oropharyngeal cancers

Positive Negative
Age Younger (30-50s) Older (60-70s)
Life style Oral sex Smoking, drinking
Field cancerization No Yes
Predilection Tonsils No
Histology Poorly differentiated Basaloid Well differentiated
Biomarkers P16 EGFR, p53, cyclin D, survivin
Chromosomal alterations Less frequent Frequent
Prognosis Excellent Poor
Distant metastases Rare Frequent

Second malignancies Rare Frequent
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[TOavH) ovoyétion HPV e avdotpodo ONAwua
OLVOC ROl XOEXIVOUOL OLTTO TTAAKRMOES ETLONALO
Aviyvevon o HPV oe naionBelg nol noanonoels
mo.ONoELS TOV AALQLYYO.

2voyétion HPV 6 & 11 pe OnAopato Tovu
AapLYYOL

Aviyvevon HPV 16 & 18 otov #aQ®ivo tov
AQQUYYOL, OAAO QYVODOTN 1) QUTOVOUN 1)
OVVEQYLKT] OQOOT) TOU

HPV ywpic mpoyvmwoTtint onuaoic. 0Tov ®oQxivo
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