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Rationale of radiation and chemotherapy 

association in head and neck cancer

• Temporal modulation enhances tumor response to 

fractionated RT through the 4 R’s of radiotherapy: 

repair, repopulation, reoxygenation, and 

redistribution 

• Biological cooperation using different mechanism of 

cell killing

• Cytotoxic enhancement by modulating the induction 

or processing of intracellular demage

Bernier J, 2009



HPV-associated head and neck cancer

Marur S et al, 2010
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Clinical results of chemo-radiation in locally 

advanced head and neck cancer



Inclusion of the randomised trials performed between 1994 and 2000



Pignon JP et al, 2009 

Platinum based chemotherapy



Hazard ratio of death by age

Pignon JP et al, 2009 



Altered fractionation RT and chemotherapy



RTOG 0129 phase III trial:accelerated (AFX) vs 
standard RT (SFX) in combination with cisplatin 100 

mg/mq for 2-3 cycles

Prescribed radiation (RT) were 72 Gy/42 F/6 W

and 70 Gy/35 F/7 W for AFX-C and SFX, and cisplatin doses were 100 

mg/m2 q3W for 2 and 3 cycles, respectively

Ang K et al, ASCO, 2010

AFX SFX Sign

OS 59% 56% 0.18

DFS 45% 44% 0.42

LRF 31% 28% 0.76

DM 18% 22% 0,06

G3-4 acute mucositis 33% 40%

Worst G3-4 late toxicity 26% 21%

Feeding tube pretreatment 22% 25%

Feeding tube at therapy 

end 

67% 69%

Feeding tube at 1 year 28% 29%



R

A. Conventional RT (70 Gy in 7 w) + concurrent 

Carbo-FU

B. Accelerated RT (70 Gy in 6 w; concomitant      

boost in the last 2  weeks) + concurrent 

Carbo-FU 

C. Very accelerated RT: 64.8 Gy in 3.5 weeks 

(1.8 Gy x 2 /d) without CT 



PFS

LRF

OS

DM



Analysis of 230 patients receving CRT in 3 studies

(RTOG 91-11, 97-03,99-14)

Macthay M et al, 2008



IJROBP, 2012



Targeted therapy and radiotherapy

EGFR (epidermal growth factor receptor) is overexpressed in 

90-100% of the HNSCC cases and is considered an 

unfavourable prognostic marker. EGFR costitutive activation 

is linked with HNSCC pathogenesis.

Cetuximab is a monoclonal anti-EGFR antibody blocking the 

activation of the receptor and signal transduction.



Bonner JA et al, 2010





RT+cisplatin vs RT+cetuximab

Until now no one phase III trial was 
published

Retrospective analysis showed 
inconsistent results  



Cetuximab Plus Radiotherapy Versus Cisplatin 

Plus Radiotherapy in Locally Advanced Head and 

Neck Cancer (CTXMAB+RT)

ClinicalTrials.gov Identifier:

NCT01216020

R

Arm A:  Radical radiotherapy (doses and volumes) concomitant with 

chemotherapy with Cisplatin (40 mg/mq/week)

Arm B: Radical radiotherapy (doses and volumes) concomitant with therapy 

with the monoclonal antibody Cetuximab (400 mg/m2 ["loading dose"] and 

subsequently 250 mg /m2/week)

PRIMARY OBJECTIVES:

Evaluation and comparison of the compliance of the two treatments;

SECONDARY OBJECTIVES:

Evaluation and comparison of the grade and incidence of acute toxicity; Evaluation 

and comparison of local control; Evaluation and comparison of event free survival 

(both local control and distant metastases); Evaluation and comparison of cause 

specific and overall survival.

Phase 2



Cetuximab Plus Radiotherapy Versus Cisplatin Plus 

Radiotherapy in Locally Advanced Head and Neck Cancer 

(CTXMAB+RT)

Partecipating Centers

• Brescia

• Siena

• Genova

• Firenze    Enrolled until now = 57 pts

• Arezzo

• Prato

• Pistoia

September, 2013

Estimated Enrollment: 140                               

Study Start Date: October 2010 

Estimated Study Completion Date: October 2016





Induction chemotherapy (IC) with TPF followed 

by radiotherapy (+/- concomitant CT)



Docetaxel/Cisplatin/5-FU vs Cisplatin/5-FU Sequential Therapy in 

Advanced SCCHN: Randomized Phase III trials

TRIAL INCLUSION 
CRITERIA

N°°°° CYCLES OF 
ICT

RADIOTHERAPY

EORTC 
24971/TAX 323*

Unresectable 
stage III-IV

4 RT alone (CFRT 
or AFRT)

TAX 324** Resectable or 
unresectable 
stage III-IV

3 CFRT + 
Carboplatin AUC 

1.5 weekly

* Vermorken JB et al, 2007; ** Posner MR et al, 2007 , 



Vermorken JB et al, NEJM, 2007

ASCO 2011

PFS

OS



Posner MR et al., NEJM, 2007

OS

PFS



Ext OS at 5 y 52% vs 42%





Salama JK et al, 2009



IC with TPF followed by RT/CRT vs 

RT/CRT only



Argiris, 2013





Endpoint IC arm

(%)

CRT arm

(%)

P value

OS 75 73 0.7

DFS 69 64 0.39

RFS 67 59 0.18

DF 10 19 0.025

LRF 9 12 0.55

Cohen EEW et al., ASCO 2012





The PARADIGM trial: A phase III study comparing 
sequential therapy (ST) to concurrent chemoradiotherapy 

(CRT) in locally advanced head and neck cancer (LANHC). 

Haddad RI et al., ASCO 2012

Arm A (70 pts): IC (TPFx3) followed by CRT

Arm B (75pts): RT + Cisplatin x2

A B P

3y OS 73% 78% 0.77

3y PFS 67% 73% 0.55

Similar toxicity profiles. Febrile neutropenia more frequent 
in arm A 







How do we integrate targeted therapies 

into chemoradiotherapy programs?   



Efficacy and feasibility of induction chemotherapy and radiotherapy 
plus cetuximab in head and neck cancer. 

Rampino M, Bacigalupo A, Russi E, Schena M, Lastrucci L, Iotti C, Reali A, Musu A, Balcet 

V, Piva C, Bustreo S, Munoz F, Ragona R, Corvò R, Ricardi U

RT  (70 Gy) +

Cetuximab
(400 mg/m2 ["loading dose"] and 

subsequently 250 mg /m2/week)

TPF x 2

Rampino et  al, Anticancer Res 2012

RESULTS:

Eighty-one percent of patients had stage IV disease and 42% had hypopharyngeal 

and oral cavity primaries. The overall response rate was 81.8%, with 60.6%

complete response and 33.3% partial response. Severe toxicities were febrile 

neutropenia (6%) during induction chemotherapy and dermatitis (48%), mucositis 

(33%) and dysphagia (12%) during the concurrent phase.

Primary endpoint

• ORR at the end of treatment



RTOG phase III 0522 trial

Stage III-IV SCC of:

• Oropharynx

• Hypopharynx

• Larynx

Statify:

• Larynx vs others

• N0-N1, 2a,2b vs 

N2c-3

• 3-D vs IMRT

• Pre-Rx PET (yes vs 

no)

Accelerated Fx + CDDP 100 

mg/m2 , q3wx2

Accelerated Fx + CDDP 100 

mg/m2, q3wx2

Cetuximab 400mg/m2 pre-RT; 

then 250 mg/m2/wx7



From 2005 to 2009 enrolled 940 patients.
Of 895 evaluable patients, 447 were randomized in arm A (Cetuximab), 

and 448 in arm B (Cisplatin)
Median follow up = 2.4 years

A B Sign

PFS 63% 64% P=0.66

OS 83% 80% P=0.17

Death within 30 

days 

2% 1.8% P=0.81

g.3-5 adverse 

effects

92% 90% P=0.30

g.3-4 mucositis 45% 35% P=0.003

g.3.4 skin 

reaction

40% 17% P<0.0001

g.3-4 dysphagia 63% 66% P=0.27

Ang K et al, 2011



Larynx preservation



VA Laryngeal Cancer Study Group (NEJM,1991)

• 132 patients with stage III-IV laryngeal cancer

Cisplatin/5-FU         RT

Cisplatin/5-FU x2

Surgery           PORT

Total laryngectomy             PORT

R

CR-PR

NR

Response to induction CT= 85% (31% CR)

Estimated 2-year larynx preservation rate = 66%

No significant difference in OS after 10 years

Significant more local failure but decreased distant failure in CT arm



A. Induction Cisplatin/5-FU

B. RT (70 Gy) + concomitant Cisplatin (100 

mg/m2 gg 1,22,43)

C. RT (70 Gy) only

INT 91-11 trial to preserve the larynx
(Forastiere AA et al, NEJM, 2003) 

Cisplatin/5FU         RT

Surgery       PORT

R

547 patients with locally advanced laryngeal cancer

T3 =78%, N0-1= 70%

Planned neck dissection for N2N3 stage



5 years A 

(ind CT)

B

(conc)

C

(RT alone)

LPR 75% 88% 70%

LRC 61% 78% 56%

High Grade

Tox
81% 82% 61%



Long term results of RTOG 91-11

Forastiere AA et al, 2013



Induction chemotherapy followed by either 

chemoradiotherapy or bioradiotherapy for 

larynx preservation: the TREMPLIN randomized 

phase II study.

Lefebvre JR et al, JCO, 2013

Stage III-IV larynx/hypopharynx SCC received 3 cycles of TPF

Poor responders (<50%)              salvage surgery

Arm A : RT (70Gy) + conc. cisplatin 100 mg/mq 1,22,43

Responders (>=50%)               R
Arm B: RT (70 Gy) + conc. Cetuximab  400 mg/mq 

loading  dose and 250 mg/mq per week

Primary end point:  larynx preservation  (LP) at 3 months

Secondary end points: larynx function preservation (LFP) and overall survival (OS) at 18 

months



Induction chemotherapy followed by either 

chemoradiotherapy or bioradiotherapy for 

larynx preservation: the TREMPLIN 

randomized phase II study.

LP at 3 mo LFP at 18 mo OS at 18 mo

Arm A 95% 87% 92%

Arm B 93% 82% 89%

Treatment compliance was higher in arm B

Lefebvre JL et al, 2013 

1
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III-IV stage laryngeal cancer 

patients

One cycle of chemotherapy (Cisplatin 100 

mg/mq + 5FU 1000 mg/mq gg 1-5) 

PR < 50% 

laryngectomy

CR or PR>50%

Radiation therapy with 

concomitant Cisplatin 100 

mg/mq days 1,22,43



University of Michigan Study - Results

(Urba S et al, JCO, 2006) 



LARYNX PRESERVATION CLINICAL TRIAL DESIGN:
KEY ISSUES AND RECOMMENDATIONS - A 
CONSENSUS PANEL SUMMARY

Lefebvre JL, Ang KK on behalf of the Larynx Preservation 
Consensus Panel

IJROBP, 2009



Main reccomendations

• The trial population should include patients

with T2 or T3 laryngeal or hypopharyngeal carcinoma not 

considered for partial laryngectomy and exclude those with 

laryngo-esophageal dysfunction or age over 70 years. 

• The panel favored a new composite endpoint:

"laryngo-esophageal dysfunction-free survival"
• Desired secondary endpoints are: OS, PFS, LRC, time to 

tracheotomy, time to laryngectomy, time to discontinuation 

of feeding tube, QoL

• Correlative biomarker studies for near-term trials should 

include: EGFR, ERCC-1,  etc

Lefebvre JL, Ang KK  on behalf of the 

Larynx Preservation Consensus Panel, 

2009



Locally advanced H&N Cancer- Conclusions 1

• Concomitant cisplatin-based chemotherapy improves the 

probability of survival in comparison with radiotherapy 

alone with a significant increase in severe late toxicity.  

AFRT does’nt improve the clinical results in comparison 

with SFRT in chemoradiation (CTRT) setting

• Radiotherapy and cetuximab increases the probability of 

survival in comparison with radiotherapy alone. Phase II 

and phase III clinical trials comparing CTRT and RT+ 

Cetuximab are now ongoing 

• IC with TPF increases OS in comparison with IC with PF



Locally advanced H&N Cancer- Conclusions 2

• No one clinical phase III trial until now showed the 

superiority of IC followed by CTRT, in comparison with CTRT 

alone

• RTOG 0522 trial failed to show better results adding 

cetuximab to the standard ciplatin based CTRT 

• In larynx preservation trials, RT associated  with CT (IC 

and/or concomitant) obtained the same OS than 

laryngectomy, with an high proportion of laryngectomy free 

survival, but with significant toxicity.  The primary endpoint  

of these trials must be not only the laryngectomy free 

survival but the “laryngo-esophageal dysphunction-free 

survival”



Locally advanced H&N Cancer- Conclusions 3

• Our porpose must be to optimize the multi-modal therapeutic 

integration by improving the RT technique (e.g. IMRT) and by 

reducing the toxicity of the drugs (targeted therapy and/or 

chemotherapy) 

Brizel & Vokes,  2009




