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Overview
______________________________________

• defining the problem: progression, relapse and metastases in HNSCC

• therapeutic options in advanced disease

• the knowledge “gap” in front line treatment

• cellular heterogeneity in HNSCC: cancer stem cells and CTC

• molecular heterogeneity in HNSCC: gene expression profiles



Advanced disease in HNSCC: epidemiology
______________________________________

• locally advanced disease at diagnosis (AJCC stage III, IVa, IVb): 60%

• metastatic disease at diagnosis (AJCC stage IVc): 5%

Gibson MK et al. Lancet Oncology 2006;7:565-574



Advanced disease in HNSCC: outcome
______________________________________

• limited stage disease at diagnosis (AJCC stage I, II): 35%

• locally advanced disease at diagnosis (AJCC stage III, IVa, IVb): 60%
– 50% locoregional control

– 35% locoregional progression

– 15% distant metastases

• metastatic disease at diagnosis (AJCC stage IVc): 5%
– treatment-sensitive: median survival 6-8 months
– treatment-refractory: median survival 3 months

Gibson MK et al. Lancet Oncology 2006;7:565-574



Advanced disease in HNSCC: outcome
______________________________________

Prince MEP et al. JCO 2009;26:2871-2879
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Advanced disease in HNSCC: to sum up
______________________________________

• advanced disease at diagnosis: >50%

• despite good locoregional control, relapse in >50%

• 5-year survival rate: 10-40%

• heterogeneous disease: oral cancer 3-yrs survival 47%

oropharyngeal cancer 3-yrs survival 67%

Kumar B et al. Int J Radiat Oncol Biol Phys  2007;69:109-111



Therapeutic options for recurrent disease
______________________________________

• salvage surgery +/- re-irradiation

• re-irradiation alone

• chemotherapy

Gibson MK et al. Lancet Oncology 2006;7:565-574



Therapeutic options for recurrent disease (I):
salvage surgery
______________________________________

• feasible in a limited number of patients (approx. 20%)

• high rate of locoregional failure (approx. 50%)

• high risk of distant M+ (approx. 15%)

Wong SJ et al. JCO 2008;26:5500-5501



Therapeutic options for recurrent disease (II):
re-irradiation +/- CT
______________________________________

• feasible and effective in selected cases

• useful at high doses (60 Gy)

• improvement in locoregional control and  DFS but not OS

• treatment-related toxicity (and toxic deaths) major concern

Wong SJ et al. JCO 2008;26:5500-5501



Therapeutic options for recurrent disease (II):
re-irradiation +/- CT
______________________________________

Janot F et al. JCO 2008;26:5518-5523



Therapeutic options for recurrent disease (III):
Chemotherapy
______________________________________

• in historical series, modest benefit over BSC

• Cisplatin alone: RR 15%

• Cisplatin+Fluorouracil: RR 30%

• CDDP+Taxanes: RR 33-67%

• CDDP+Cetuximab: RR 23%

• Paclitaxel+Cetuximab: RR 70%

• Cetuximab alone: RR 13%

No one of these schedules translates in OS benefit!

Licitra L et al. Ann Oncol 2008;19:200-203



Therapeutic options for recurrent disease (IV):
Chemotherapy+anti-EGFR (EXTREME trial)
______________________________________

• Phase III trial of CDDP/Fluorouracil +/- Cetuximab

• RR 36% vs 20%

• PFS and OS benefit

• but no benefit if PS<80 and age>70

First evidence of OS benefit offered by CT in the
recurrent/metastatic setting in the last 25 years !

Licitra L et al. Ann Oncol 2008;19:200-203



The “surrogacy”rationale of treatment
______________________________________

+ response + life without disease

+ life



The “surrogacy”rationale of treatment
______________________________________
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Repopulation of cancer cells as cause of
treatment failure
______________________________________

Kim JJ and Tannock IF Nat Rev Cancer 2005;5:516-525
Rich JN Cancer Res. 2007;67:8980-8984



Repopulation of cancer cells as cause of
treatment failure
______________________________________

Kim JJ and Tannock IF Nat Rev Cancer 2005;5:516-525
Rich JN Cancer Res. 2007;67:8980-8984



Repopulation of cancer stem cells as cause of
treatment failure
______________________________________

Baumann M et al. Nature Rev Cancer 2008;8:545-554



Identification of cancer stem cells in HNSCC
______________________________________

Prince ME et al. PNAS 2007;104:973-978

CSC in HNSCC: <10% of the cancer cells

Phenotype: CD44+, cytokeratin 5 and 14 (basal cell markers), BMI1+



Identification of cancer stem cells in HNSCC
______________________________________

Prince ME et al. JCO 2008;26:2871-2875

CD44+ (red) / BMI1 (green)

CSC in HNSCC are localized in microdomains associated with the tumor stroma

BMI-1 is a stem cell-related gene (others: Wnt, Notch, PTEN, Hedgehog)



Identification of cancer stem cells in HNSCC
______________________________________

Glinsky GV. JCO 2008;26:2846-2853



Importance of cancer stem cell niches in RT
treatment planning
______________________________________

Baumann M et al. Nature Rev Cancer 2008;8:545-554



Is this relevant in HNSCC?
______________________________________

• limited stage disease at diagnosis (AJCC stage I, II): 35%

• locally advanced disease at diagnosis (AJCC stage III, IVa, IVb): 60%
– 50% locoregional control

– 35% locoregional progression

– 15% distant metastases

• metastatic disease at diagnosis (AJCC stage IVc): 5%
– treatment-sensitive: median survival 6-8 months
– treatment-refractory: median survival 3 months

Gibson MK et al. Lancet Oncology 2006;7:565-574



Clinical implication of CSCs in HNSCC
______________________________________

Ajani JA et al. JCO 2008;19:162-163

“It would seem that every time we treat a noncurable cancer, we increase the
density of cancer stem cells and facilitate cancer to become more resistant”



Metastatic multistep process

Fidler IJ Nat. Rev. Cancer 2003



Circulating Tumor Cells:

background

• CTCs  in the blood of patients with solid tumors have been

described more than 100 years ago

• In cancer patients CTCs can reach the peripheral blood every

few hours and can remain for long periods

• They represent the first step of the (highly inefficient)

metastatic process



Circulating Tumor Cells:

open questions

• are CTCs responsible for metastases?

• are CTCs tumorigenic (cancer stem cells)?

• are CTCs responsible for primary tumor repopulation?

       (Self seeding hypothesis of tumors – L. Norton)



Self seeding hypothesis

Norton L. Nature Medicine 2006



Is this relevant in HNSCC?
______________________________________

• limited stage disease at diagnosis (AJCC stage I, II): 35%

• locally advanced disease at diagnosis (AJCC stage III, IVa, IVb): 60%
– 50% locoregional control

– 35% locoregional progression

– 15% distant metastases

• metastatic disease at diagnosis (AJCC stage IVc): 5%
– treatment-sensitive: median survival 6-8 months
– treatment-refractory: median survival 3 months

Gibson MK et al. Lancet Oncology 2006;7:565-574



CellSearch Technology:
criteria to define a CTC
____________________________________
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CellSearch: Technology

CellSave Tube

CellSearchReagents

CellTracks AutoPrep System

Magnest

CellTracks Analyzer II

FDA Approval 2004

WBC        Control      CK     DAPI



CTCs are predictive of OS
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OS comparison in MBC, MCRC, MPC
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CTCs are dynamic predictors
 of OS in MBC



CTCs are dynamic predictors
 of OS in MCRC



CTCs are dynamic predictors
 of OS in MPC



CTCs in HNSCC: background (I)
____________________________________

Tong X et al. Cytometry Part B (Clinical Cytometry)2007;72B:310-323

• 3 HNSCC cell lines

• immunomagnetic cell sorter and RT-PCR



CTCs in HNSCC: background (II)
____________________________________

• 18 pts, stage I-IV

• immunocytochemistry and EpCAM positive-selection (ICC assay)

• CTCs documented in 8 pts (44%)

Wirtschafter A et al. Arch Otolaryngol Head Neck Surg 2002;128:40-43



CTCs in HNSCC: background (III)
____________________________________

• 40 pts, stage I-IV, blood and bone marrow

• immunocytochemistry for E48 antigen

• CTCs documented in 10/40 pts, predictive of distant M+ and poor OS

Partridge M et al. Clin Cancer Res 2003;9:5287-5294



CTCs in HNSCC:
preliminary results in Brescia
____________________________________
• 18 pts, stage III-IV

• immunocytochemistry and EpCAM, Cytokeratin 8, 18, 19, DAPI+, CD45-
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CTCs in HNSCC:
preliminary results in Brescia
____________________________________

• Pt #1 stage IVa oropharynx

• basal: aggregates

• after 1 cy TPF: 3 cells/7.5 mL cPR(50%)

• after 2 cy TPF: 0 cells/7.5 mL cCR

• Pt #2 stage IVc oropharynx (tonsil) with M+ (lung, liver and bone) in PD

• basal: 25 cells/7.5 mL dead after 1 mo



CTCs in HNSCC:
preliminary results in Brescia
____________________________________

• Pt #3 stage IVc oropharynx with M+ lymphnods (axilla + mediastinum)

• basal: 3 cells/7.5 mL on chemo

• after 4 cy MTX/FU: 9 cells/7.5 mL PD

• after 1 cy CTX/FU: 5 cells/7.5 mL SD



CTCs in HNSCC: are EGFR+?
Cell line SKBR EGFR+ in normal PB

____________________________________



CTCs in HNSCC: are EGFR+?
Peripheral blood from patient #3

____________________________________



Gene profiling of HNSCC
______________________________________

Chung CH et al. Cancer Cell 2004;5:489-500

At least 8 gene signatures in HNSCC for LN mets,
prognosis and recurrence score after CT-RT and after
surgery

None of these has direct clinical application



Prognostic value of invasiveness gene signature
_______________________________________

Liu R et al. NEJM 2007;356:217-226



  Prognostic value of different gene signatures
_______________________________________

Massaguè J et al. NEJM 2007;356:294-297



  Prognostic value of different gene signatures
_______________________________________

Hanahan and Weinberg. Cell 2000



Gene profiling of HNSCC:
the Agendia™ TargetPrint Discovery Gene Panel

______________________________________

Chung CH et al. Cancer Cell 2004;5:489-500



Conclusion I
____________________________________

• recurrent/metastatic disease is a heterogeneous disease

• cellular and molecular determinants of such heterogeneity
are largely unknown

• the clinical oncologist (surgeon, radiotherapist, med oncol)
needs to know either the rough marker for daily routine and
the sophisticated pathway that modifies the naural history of a
certain cancer



Aknowledgments
______________________________________

CTC team/SIMT
Mirella Marini

Camillo Almici

Rosanna Verardi

Andrea Bianchetti

Medical Oncology
Giovanni Marini

Vittorio D Ferrari

Francesca Consoli

Gianluca Fogazzi
Pathology Dept.

Radiotherapy Dept.

ENT Dept.


