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Review Article

Exploring Biomarkers in Head and Neck
Cancer

" Corey J. Langer, MD

Table 1. Most Réievant Biological Alferations in Head ahd

: ‘ Neck Cancer by Frequency? ‘ :
Alteration Rate
= FGFR3 19% _
i .~ CDKN2A 18% o
* | H-RAS 10% .
£ L PIK3CA 10%
. : K-RAS 1%-4% .

er markers
ERCC1 high levels
HPV-positive

71%-73%
18%-38%

Abbreviation: HPV, human papillomavirus.

. . . . . .

Cancer, 2012



Implications

Expression may be relevant for response to platinum therapy, needs further validation.
May be relevant to outcomes after radiotherapy treatment, needs further validation.

ERCC1 expression

. ERCCA
polymorphisms

REM1

Expression may be relevant to response to gemcitabine. It may also correlate with

ERCCA expression, and other DNA repair-related markers, unclear relevance.

pression of certain isotypes may influence response to taxanes, needs further validation.
trong prognostic factor, warrants dedicated trial designs. No specific treatments for

the HPV-positive population yet.

w prevalence, no predictive value documented.

Expression is universal in SCCHN; overexpression is a negative prognostic factor after RT.

f=Tubulin
HPV

K-RAS mutations
' EGFR

May affect sensitivity to cetuximab, not yet validated in the clinic.
Low prevalence, unclear relevance.

EGFRvIll
EGFAR kinase
domain mutati

Gene copy amplification (by FISH) is not predictive of outcomes after cetuximab treatment.

Abbreviatiors: FISH, fluorescent in situ hybridization; HPV, human papillomavirus; RT, radiotherapy; SCCHN, squamous

cell carcinoma of the head and neck.
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mo,) New promising molecular targets in head and neck
squamous cell carcinoma

Julie E. Bauman®. Loren S. Michel®, and Christine H. Chung®

KEY POINTS

e HNSCC is a genetically heterogeneous group of tumors
caused in large part by mutagenic exposure to tobacco

and alcohol, and human papillomavirus.

e The biologic heterogeneity poses a significant barrier fo
the development of molecularly targeted therapies for
these tumors.

e Improved treatment will require the simultaneous
development of novel therapeutics and corresponding
biomarkers to guide their application.

Curr Opin Oncol, 2012



Table 1. Promising molecular targets and novel

agents in development

Panitumumab
Nimotuzumab

Zalutumumab

Erlotinib

Gefitinib
Afatinib
Lapatinib
Dacomitinib
Vendetanib

E&ei Targeted agent Class

HPV Chalcone-derivates Proteasome inhibitors
Bortezomib

EGFR Cetuximab Monoclonal antibodies

Tyrosine kinase inhibitors

(TKI)

Multi-TKI

MET

PI3K/AKT/mTOR

TP53

NOTCHI

DNA damage
repair

Hypoxia

E7050
Forefinib
BEZ235
MK-2206
Everolimus
Rapamycin
Temsirolimus
PRIMA-1

CP-31398
RITA

Nutlin-3
PF-03084014
Olaparib

ABT-888
Nimorazole
Pimonidazole

Tirapazamine

SN30000

Muli-TKI

Multikinase inhibitors

Protein interaction and
ubiquitination modulators

Gamma secretase inhibitor
PARP inhibitors

Hypoxia modulators

Curr Opin Oncol, 2012
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- Human Papilloma Virus (HPV).

~ Curr Opin Oncol, 2012



Epidermal growth factor receptor
(EGFR)

« Famiglia ErbB/HER recettori glicoproteina trans-
membrana tirosina chinasi (RTK)

o Attivazione EGFR determina proliferazione
cellulare, invasione, angiogenesi e metastasi

« EGFR over-expression e presente nella maggior
parte di HNSSC ed e associata a stadio avanzato,
ridotto relapse-free e OS.

e Cetuximab anticorpo monoclonale chimerico contro
EGFR (prima target therapy approvata)

e Aumenta OS in LAD se associata a RT

« Aumenta OS nelle forme ricorrenti e metastatiche se
associato a CT (CDDP-FU)

Curr Opin Oncol, 2012
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+ DNA Damage Repair - ERCC1
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~ Curr Opin Oncol, 2012



Clin Transl Oncol (2009) 11:340-348
DOI 10.1007/512094-009-0367-1

EDUCATIONAL SERIES Blue Series

Cervical lymph node metastases of squamous cell carcinoma
from an unknown primary site: a favourable prognosis
subset of patients with CUP

Nicholas Pavlidis - George Pentheroudakis - George Plataniotis



Table 1 Location of neck nodes and possible site of primary tumour

Level Neck nodes involved Possible primaries

| Submandibular nodes Mouth floor, lips, anterior tongue

Il Jugulodigastric/upper jugular nodes Epipharynx, base of tongue, tonsils, nasopharynx, larynx

I Middle jugular nodes Supraglottic larynx, iferior pyriform sinus, post-cricoid region
IV Inferior jugular nodes Hypopharynx, subglottic larynx, thyroid, oesophagus

v Supraclavicular Lungs, thyroid, breast, gastrointestinal system

Table 2 Nodal staging in patients with SQ-CUP

Nodal disease

Nodal characteristics

N1
N2a
N2b
N2c
N3

Single ipsilateral node <3 cm

Single ipsilateral node 3—6 cm
Multiple ipsilateral nodes <6 cm
Bilateral or contralateral nodes <6 cm
Lymph node =6 cm

Pavlidis N et al, Clin Transl Oncol, 2009
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SQCCUP B1olog1a Molecolare
(datl su popolazmm non selezmnate)
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Table 4 Outcome of SQCCUP patients managed with combinations of surgery, irradiation and chemotherapy

[nvestigators Number of patients Therapy N2/N3 status (%) S-year survival
Jesse 1973 134 S 45138 All patients, 33%
RT 15/36
S+RT 53131
Colletier 1988 136 S +RT 18113 60%
De Braud 1989 41 S and/or RT, CRT in 16 pts 39/56 Median OS 24 months
Marcial-Vega 1990 1 RT or S+RT 54/20 45%
Harper 1990 RT or S+RT NR 66%
Maulard 1992 S+RT 4019 38%
Reddy 1997 RT or S+RT 11129 51%
Grau 2000 S and/or RT 49/34 36%
Fricsland 200! RT or S+RT 53/30 4%
Argiris 2003 CRT or S+CRT 16/24 15%
Shc\hadeEOOO' S+CRT 58/22 [-year OS 95%

Pavlidis N et al, Clin Transl Oncol, 2009



SQCCUP

Shehadeh NJ et al Head & Neck 2006
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~ SQCCUP - identificazione del primitivo
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Shehadeh NJ et al, Head & Neck, 2006
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+ SQCCUP - profilo molecolare

Shehadeh NJ et al, Head & Neck, 2006



SQCCUP - profilo molecolare

 La speranza e che la classificazione
molecolare di un SQCCUP seguito da un
trattamento specifico per sede di T
possa migliorare |’outcome

e Validazione in studi prospettici: pts con
SQCCUP a prognosi sfavorevole
randomizzati a trattamento empirico o
in base al profilo molecolare

Shehadeh NJ et al, Head & Neck, 2006



Table 6 Primary tumour identiication and CUP patient outcome in time

Decade Patient number No. of studies Mean 3-year survival (range) Appearance of primary
960-09 Al j 6.3 (16-34) -

O70-19 1084 ) 29% (9-54) 8%

980-89 4 a 40% (21-60) 16.5%

990-%9 1235 ) 49% (21-60) 10.5%

2000-08 1113 ! 0% (36-19) 1%

Pavlidis N et al, Clin Transl Oncol, 2009
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Targeted therapy in head and neck cancer

S. K. Kundu - M. Nestor



Table 1 Current treatment nptin‘ns and targeted hinlngica‘l treatment options undcr‘dcvclnpmcnt

Different treatment options for HNSCC

Current clinical treatment options A. Surgical treatment
for HNSCC Total surgery
Partial surgery
B. Non-surgical treatment
Radiotherapy alone
Chemotherapy alone

Chemoradiotherapy alone or following surgery

Biological targeting agents:

Drug name Clinical teyelopment phase
1FR inhibitors, MAbs Cetuximab, Panitumumab, Phase Il (cetuximaMFD A
Zalutumumab approved)
Targeted biological treatment EGFR tyrosine kinase Gefitinib, Erlotinib Phase Il1
options under development inhibitors
VEGFR inhibitors Bevacizumab, Vandetanib Phase II1, Phase II
Multiple kinase inhibitors Sorafenib, Sunitinib, Phase Il
Lapatinib
Src kinase inhibitor Dasatinib Phase Il
PARP inhibitors Iniparib, Olaparib Preclinical phase in
HNSCC
Proteasome inhibitor Bortezomib Phase Il
Histone acetylation Vorinostat, Romidepsin Phase Il
inhibitors
mTOR inhibitors Everolimus, Temsirolimus Phase Il
inhibitor Celecoxib Phase |
sghibitors Seliciclib, Flavopiridol
Heat shoc i Tanespimycin Phase

Tumor Biol, 2012
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~ Molecular Classification of Cancers of
Unknown Primary Site
o % . o /%
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L~ Table I. Summary of selected gene expression studies in human cancers of known primary sites
~ ' Original study No. of samples Gene expression Tissue No. ofcancers  Accuracy Commercial entity
~ platform compatibilty  classified (%)
5 _ . Tothiletall*d Training set: 229 tumors; Microarray Frozen 14 By None . L5
3 - validation setthe same butusing (10500 cDNASs) -
-~ leave-one-out cross-validation »
y -L . . " Talantoveta™™  Training set: 260 tumors; Real-time RT-PCR  FFPE 6plus ‘other’ 76 www.veridex.com w 4 b
% = € validation set: 48 tumors (10 genes) cancers c
3 W Rosenfeld et a.l'8]  Training set: 253 tumors; Real-time RT-PCR  FFPE 2 8 www.rosettagenomics.com W
7" validation set: 83 tumors (48 micro-RNAs)
_— Monzon et al.!'?] Validation set: 477 tumors Microarrays Frozen 15 89 www.pathworkdx.com
7 (1550 genes) 7
- . . Plaeal= Validation set: 352 tumors Microarrays FFPE 15 89 wwiw.pathworkdx.com & /%
23 ’ (1550 genes)
& :.L » . MaetalP! Training set: 481 tumors; Real-time RT-PCR  FFPE 39 87 in www.blotheranostics.com v ,
& o validation set: 119 tumors (92 genes) 2 tumor o
| types

> ’ cDNA=complementary DNA; FFPE =formalin-fixed, paraffin-embedded; RT =reverse transcriptase. s
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clinical recommendations Siiadiias b oo Likembeski

~ Cancers of unknown primary site: ESMO Clinical
Recommendations for diagnosis, treatment and
follow-up

- E. Briasoulis', N. Pavlidis' & E. Felip®
— On behalf of the ESMO Guidelines Working Group*

'Department of Medical Oncology, University of loannina, loannina Ipiros, Greece; “Medical Oncology Service, Vall d'Hebron University Hospital, Barcelona, Spain

Table 2. Therapy of cancer of unkown primary site

- Poorly differentiated carcinoma, predominantly nodal disease Platinum-based combination chemotherapy
Poorly differentiated neuroendocrine carcinomas Platinum plus etoposide combination chemotherapy
Peritoneal carcinomatosis of a serous histologic type Similar to FIGO 11l ovarian cancer: optimal surgical debulking followed by
adenocarcinoma in female platinum chemotherapy
Isolated axillary nodal metastases in female Identical to patients with breast cancer and similar nodal mvolvement
Squamous carcinoma involving cervical lymph nodes Irradiation for N1-2 disease. For advanced stages induction chemotherapy

with platinum-based combination or chemoradiation is indicated

" . Adenocarcinoma with bone metastases and elevated Hormonal therapy as for prostate cancer

prostate-specific antigen in males
Liver, bone or multiple-site metastases of adenocarcinoma Low toxicity chemotherapy of palliative orientation or best supportive care
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