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IARC 2009

Group 1 agent Cancers forwhich there is sufficient evidence in humans  Other sites with limited evidence in humans Established mechanistic events
Epstein-Barr virus (EEV) Masopharyngeal carinoma, Burkitt’s kmphorma, immune-  Gastric carcinoma, * kmpho-epithelioma-liks Cdl proliferation, inhibition of apoptosis, genomic
suppression-related non-Hodgkin kmphoma, extrancdal  cardinoma® instability, cell migration
ME T-cel| kmiphioma (nasal type), Hodgkins lymphoma
Hepatitis Bvirus i HEV) Hepatoce lular carcinoma Chdangiccardinema,” non-Hodgkin lvmphoma®  Inflammation, liver dirrhosis, chronic hepatitis
Hepatitis C virus (HCW) Hepatocd lular arcinoma, non-Hodgkin kmphoma Chdangiccardnoma® Inflammation, liver cirrhasis, [iver fibrosis
Kaposi's sarcoma herpes Kaposis saoma,” primary effusion krmphoma® multicentric Castleman’s disease Cdl proliferation, inhibition of apoptosis, genomic
wirus (KSHV instability, cell migration

Human immunodehdency
wirus, type 1 i HIW-1)

Human papillomavirus
type 16 (HPV-161+

Humian T-cell yrmphotrophic
vins, type-1 (HTIV-1)

Helioobacter pylod

Chonorchis sinensis
i st b his wiverrini

Schistosoma haematobivm

Kaposis saoma, non-Hodgkin brmphoma, Hodglins
lymphoma,* cancer ofthe cervix,® anus * conjunctiva®

Carcinoma ofthe cerviz, vubva, vagine, penis, anus, oral
cavity, and oropharyns and tansil

Adult T-cell leukaemia and krmphoma

Mor-cardia gastric carcinoma, low-grade B-cell muccsa-
associated kymiphoid tissue (MALT) gastric kmphoma®

Cholangiccarcinama®
Cholangiocarcimama

Urinary hladder carcer

* Mewly identified link beteseen virus and cancer. tForother types, seetable 2.

Cancerof the vuba, * vagina,® penis® non-
melanoma skincancer® hepatocellular
carcinoma®

Cancer of the larynx

Immuncsuppression (indiectaction)

Immaortalisation, genomicinstakility, inhibition of
DMA damage response anti-apoptotic activity

Immartalisation and tarsformation of T cells

Inflarmrmation, cxidative stress, altered cellular turm-
crver and gene expression, methylation, mutation

Inflarmrmation, cxidative stress, cell proliferation

Inflarmrmation, cxidative stress

Talle 1: Biological agents assessed by the IARC MonographWerking Group
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HPV-induced OSCCs

Tobacco/alcohol-induced OSCCs

RASSFIA + @n CDK 4-6
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Gillison ML. Seminars in Oncology, 2004
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HPYV positive 61 37 18 10
HPV negative 191 116 75 48

Gillison, JNCI 2000
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The NEW ENGLAND JOURNAL a_f MEDICINE

‘ ORIGINAL ARTICLE

Human Papillomavirus and Survival
of Patients with Oropharyngeal Cancer

K. Kian Ang, M.D., Ph.D., Jonathan Harris, M.S., Richard Wheeler, M.D.,
Randal Weber, M.D., David |. Rosenthal, M.D., Phuc Felix Nguyen-Tan, M.D.,
William H. Westra, M.D., Christine H. Chung, M.D.,

Richard C. Jordan, D.D.S., Ph.D., Charles Lu, M.D., Harold Kim, M.D.,
Rita Axelrod, M.D., C. Craig Silverman, M.D., Kevin P. Redmond, M.D.,
and Maura L. Gillison, M.D., Ph.D.

72 Gy in 42 fractions over 6 weeks + 2 cycles CDDP
VS
70 Gy in 35 fractions over 7 weeks + 3 cycles CDDP
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Human Papillomavirus and survival of
patients with oropharyngeal carcer
K.Ang et al.; N Eng J Med, Jun 2010

265 Patients with oropharyngeal cancer, known tumor
HPY status, and known number of pack-years of smoking

!

178 Had HPV-
positive tumors

!

|

88 Had =10
pack-years

20 Had =10
pack-years

]

l

'

88 Had HPV-
negative tumors

'

'

23 Had =10
pack-years

55 Had =10
pack-years

l

J.

¥

26 Had 4 Had
PO 2a MZb—H 3
CanCer CAnCeEr

15 Had 3 Had
T2-T3 T4
tUMors TUMors

'

|

!

l

Y

114 of 266 (42.9%5) were
at low risk

79 of 266 (29.796) were

at intermediate risk

73 of 266 (27.4%6) were
at high risk
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High risk
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102 95 46
54 44 24
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tumor HPV detection

B Traditional HPV-DNA PCR too sensitive

B Quantitative viral DNA or mRNA PCR more precise
B ISH not completely sensitive (nhon HPV16 HRHPVs)
B p16 is a surrogate marker
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ORIGINAL ARTICLE

Validation of Methods for Oropharyngeal Cancer HPV
Status Determination in US Cooperative Group Trials

Richard C. Jordan, DDS, PhD* Mark W. Lingen, DDS, PhD,T Bayardo Perez-Ordonez, MD,}
Xin He, PhD,§ Robert Pickard, PhD,| Michael Koluder, PhD,| Bo Jiang, PhD,|
Paul Wakely, MDY Weihong Xiao, MD,|| and Maura L. Gillison, MD, PhD |

Am J Surg Pathol 2012
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Clinical Cancer A
Research

Detection of Human Papillomavirus-16 in Fine-Needle
Aspirates to Determine Tumor Origin in Patients with
Metastatic Squamous Cell Carcinoma of the Head and Neck

Shahnaz Begum, Maura L. Gillison, Theresa L. Nicol, et al.

Clin Cancer Res 2007;13:1186-1191.



GOOD SCIENCE
BETTER MEDICINE
BEST PRACTICE

European Society for Medical Oncology

CLINICAL REVIEW David W. Eisele, MD, Section Editor

Prevalence of human papillomavirus in oropharyngeal and nonoropharyngeal head and
neck cancer—systematic review and meta-analysis of trends by time and region

Hisham Mehanna, PhD,'* Tom Beech, MSc,' Tom Nicholson, MBChB," Iman El-Hariry, MD, PhD,? Christopher McConkey, MSc,’
Vinidh Paleri, MS FRCS(ORL-HNS),* Sally Roberts, DPhil®

"Institute of Head and Neck Studies and Education, Coventry, United Kingdom, 25ynta Pharmaceuticals, Lexington, MA, USA, Warwick Clinical Trials Unit, Warwick Medical
School, Coventry, United Kingdom, *Consultant Head & Neck, Department of Otolaryngology-Head and Neck Surgery, Newcastle upon Tyne Hospitals, National Health Serniice
Foundation Trust, Newcastle upon Tyne, United Kingdom and Honorary Clinical Senior Lecturer, Northern Institute for Cancer Research, Newcastle University, United Kingdom,
“Schoal of Cancer Sciences, Birmingham Cancer Research UK Cancer Cenire, College of Medical and Dental Sciences, University of Birmingham, Vincent Drive, Birmingham,
United Kingdom.

Accepted 12 October 2011
Published online 20 January 2012 in Wiley Online Library (wileyonlinelibrary.com). DO! 10.1002/hed.22015
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Table 2. Accuracy of FDG-PET/CT by Risk Stratification

Primary

Parameter HR LR HR LR
sensitivity, %

PET/CT 1.4 0.0 75.0 66.7

CT 83.3 7.0 100.0 80.0
NPV, 9%

PET/CT 92.0 97.8 947 96.3

CT 9b.7 88.0 100.0 96.7
Specificity, %

PET/CT 100.0 g2.7 84.2 0/.9

CT o91.7 891 75.0 61.7
PPV, 9%

PET/CT 100.0 16.7 75.0 14.3

CT 71.4 33.3 37.5 18.2

MOTE. Accuracy parameters are tabulated for FDG-PET/CT and CT alone,

divided by primary and nodal sites, for both HR and LR patients.

Abbreviations: FDG, ['®F]fluocrodeoxyglucose; PET, positron emission to-
mography; CT, computed tomography; HR, high risk; LR, low risk; NPV,
negative predictive value; PPV, positive predictive value.

Moeller B JCO 2009
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Take home

Cytology
Neck SCC: seek for the primary!
PET/CT

Panendoscopy + biopsies



