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Base of tongue                            S +/- RT vs            RT +/- 
ND: 

 

OS                                                      49 %                     52% 

Severe complications                         32%                     3.8% 

Fatal complications                             3.5%                    0.4%       

 



5 yr OS: 22.4% vs 15.8%  

(p=.05) 

5 yr LRC : 47.6% vs 24.7%  

(p=0.002) 

CRT 

pronounced 

standard of 

care 

NOT 

HPV+!! 

N=226 



The functional rationale 
Patient priorities after CRT 

Wilson JA et 

al. Otol Head 

Neck Surg 

2011 



N=594 

Prospective dataset 

Bilateral neck irradiation, accelerated 

radiotherapy and concomitant 

chemoradiation are independent prognostic 

factors of poor swallow 



Changing world and 
changing treatment 

modalities 



Surgery has moved on....... 

• New function preserving surgical 
approaches 
– Transoral Laser Microsurgery 
– Transoral Robotic Surgery 

 
• Greater expertise in free flap 

reconstruction 
 

• Reduced postoperative morbidity & 
mortality 
 
 



Da Vinci System 

• Superior 3-D 
image 

• Stereoscopic 
design with two 
3 chip cameras 

• 75% better 
resolution than 
any imaging 
system 
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N=314 
 
No adjuvant RT for close, but negative margins 
Adjuvant RT for N2b/N2c/N3, positive margins 
Adjuvant CRT for ECS 
3-year local control rate: 98% 

N=128 
 
Average margin distance: 1.98 mm 
Zero-tolerance for disease positive bed 
5 year local control rate: 99% 

TORS / TLM Outcomes 



Oncologic outcomes 



UW-QoL 

domain 

TORS 

+RT 

CRT P 

value 

Swallowing  91.5 72.1 0.01 

Chewing 88.7 82.3 NS 

Speech 91.5 93.6 NS 

Taste 64.5 62.4 NS 

Saliva 58.1 53.8 NS 



University of 

Washington QoL: 1, 6, 

12, and 24 months  

TORS only:  40 

TORS+RT: 15 

TORS + CRT: 37 

But that is not the complete picture….. 



Changing world and 
changing epidemiology 



Rapidly rising incidence 

NCIN, 2010 

UK 

Rate doubled 



Incidence of Oropharyngeal 
SCC USA 

SEER 

data 

1975- 

2006 



Human Papilloma Virus 

• Double stranded circular 
DNA 

• 72 L1 capsid proteins 

• Orogenital transmission 

• Many types 

• Cervical and oropharyngeal 
SCC type 16 most common 

 



HPV Carcinogensis –  

effects of E6 & E7 on cell signalling 

Munger et al., J Virol 2004; 78:11451011460 

Cell cycle control 

G1/S 

Replicative 

Senescence 

Cell cycle arrest 

DNA repair 

Apoptosis 

Telomere  

shortening 

Immortality Telomerase 

activation 
E6:c-myc 

Unchecked 

proliferation 
E6:E6AP 

E7 

pRB:E2F 

Inactivation pRB 

Uncontrolled 

proliferation 

Degradation p53 

p53 



HPV 

E6 

HPV 

E5 

EGF EGFR 

VEGF 

MEK/ERK1,2/P

I3k/AKT 

proliferation 

lymphovascular 

 invasion 

Mathur 2005, Kim 2006 

Rampias  2009 

EGFR – mediated 

 HPV carcinogenesis  



Incidence of HPV+ve  and HPV-ve tonsillar 

cancer squamous cell carcinoma cases 

(Stockholm, Sweden, 1970–2006)  

Näsman et al., IJC 2009; Ramqvist & Dalianis, Emert Inf Disease, 2010  



Meta-analysis : HPV oropharyngeal and oral carcinoma by time 

Global disease burden is 

increasing significantly 

Mehanna, Head Neck 2013 

HPV-related OPSCC increasing 

269 papers, 19,000 + patients  
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Epidemic? 



Risk factors 

Gillison, M et al. J Natl Cancer Inst 2008;100: 407- 420 

HPV 

+ 

HPV 

_ 



Risk factors – the ‘good time’ 
cancer 

• Smoking- tobacco, marijuana                    

 

• Alcohol 

 

•  Viruses: HPV – orogenital sex 

 

 



Leemans et al., Nature Reviews 2011 

HPV HNC – a distinct disease 
entity 



Good news ….. 
• Improved response to CRT 

 

Metanalysis: HPV +ve 28% reduced risk of dying      

49% reduced risk of local recurrence       
       Ragin, Int J Cancer, 2007 

Fakhry et al.  

J. Natl Cancer Inst. 2008 

2 yr OS : 

95% vs 62% 



CRT and HPV 

 

• RCT: Cisplatin with standard fractionation vs 

accelerated fractionation 

• 323 patients 

• 78% Stage IV,  22% Stage III  

• 81% T3 and T4, no T1 



CRT and HPV 

HR= 0.38 

(0.26-0.55) 

3 yr OS:  HPV+  =  82.4% (95% CI, 77.2 to 87.6)         

               HPV-   =  57.1% (95% CI, 48.1- 66.1)  



Risk stratification in the new age 
3 risk categories: 

– Low risk: HPV+ / no or low smokers   (50% patients) 

       OS 3 yr   93% 

– Intermediate: HPV+ + smokers+N2b-N3  and 

 HPV-  + low-no smoker + T2-3   
      OS 3yr 70.8% 

– High: HPV- /high smokers or low smoker+T4 

       OS 3yr 46.3%  

Ang, NEJM, 2010 





Low 

 

 

Intermediate 

 

 

High 

3yr OS 

 

93% 

 

 

70.8% 

 

 

46.3% 



TNM 8th edition 



Changing world and 
changing treatment 

paradigms 



Excellent survival for low-risk OPC 

3 risk categories: 
– Low risk: HPV+ / no or low smokers   (50% patients) 

       OS 3 yr   93% 

– Intermediate: HPV+ + smokers+N2b-N3  and 

    HPV-  + low-no smoker + T2-3 

       OS 3yr 70.8% 

– High: HPV- /high smokers or low smoker+T4 

       OS 3yr 46.3%  

Ang, NEJM, 2010 



Bad news 



CRT - toxicity 

Higher survival rates in younger patients =  

living longer with morbidity 

 



CRT - toxicity 

Acute toxicity 

 

• Grade 3-5 toxicity 

– Severe, life–threatening 

 

• CRT:    202 events in 109 
living pts   =185% 

 

• Double those treated with 
RT alone 

  Calais, JNCI, 1999 

 

 

 

 

Late toxicity- 5 yrs 

 

• Grade 3-5 toxicity 

– Severe, life–threatening 

 

• 66 % of 27 living pts with 
CRT 

– 56% swallowing 
problems 

– 56% xerostomia 

 

 

 

 

 

Denis, JCO,   2004 

Higher survival rates in younger patients =  

living longer with morbidity 

 



Are we over-treating? 

Are there any alternative treatment regimens  

with similar survival but less toxicity? 



De-intensification 

 

• Remove chemotherapy agent 

 

• Do surgery 

 

• Do surgery and reduce RT 

 

• Less toxic chemotherapy agent 

 

 



De-intensification 

 

• Remove chemotherapy agent 

 

• Do surgery 

 

• Do surgery and reduce RT 

 

• Less toxic chemotherapy agent 

 

 



Increased radio-sensitivity 

• Some early studies suggest that 
HPV+ve patients are more 
radiosensitive than HPV-ve patients                           
(Mellin, Int J Cancer, 2000) 

 

3 yr  

cause specific 

rate 

 

= 65.3% vs 

31.5% 



Increased radio-sensitivity 

• Effect of HPV-related radiosensitivity only 
evident in stage II-IV      (Mellin, Int J Cancer, 2000) 

 



Increased radio-sensitivity 

3 yr  

cause specific 

rate 

 

65.3% vs 31.5% 82.4% vs 57.1% 





Increased radio-sensitivity 

3 yr  

cause specific 

rate 

 

78% vs 70% 82.4%  

RT 6Fx vs 5Fx  CRT 



CRT vs RT for HPV+ OPC 

Ang Mellin Lassen 

Treatment 

 

CRT RT Accelerated 

RT 

RT dose 

 

70G 64Gy 66-68Gy in 

6F/wk 

Stage III/IV 

 

100% 80% 60% 

3 yr 

survival 

82% 

 

66% 

 

78% 

Ang, 2010;  Mellin, 2000 



Risk of Distant Metastases in 
HPV+  



HPV(+) Low-risk: 

• RT-alone: 150 

• CRT: 136 

PMH 2001-2009:  

• HPV(+): 

n=382 

• HPV(-): n=123 

O’Sullivan et. al. Submitted 

Result – VII: DM Risk Stratification 



– Patients treated with RT alone had higher distant 
mets than those treated with CRT if  
• N3 

• N2c 

• N2b smokers >10 pack 

HPV(+) Higher Risk of DM Subgroup 

CRTRT 

----- 
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n=35)  

CRT vs. RT-alone 

3-year DC: 92% vs. 51%  

O’Sullivan 2013 



• Beware de-intensifying treatment by 
removing chemotherapy in HPV+ 
patients with: 
– T4 disease,  

– N2c-N3 disease, and  

– N2b heavy smokers 

 

• Can we decrease RT dose but keep 
Chemo? 
– Need to be cautious since no evidence 

 



De-intensification 

 

• Remove chemotherapy agent 

 

• Do surgery 

 

• Do surgery and reduce RT 

 

• Less toxic chemotherapy agent 

 

 



University of 

Washington QoL: 1, 6, 

12, and 24 months  

TORS only:  40 

TORS+RT: 15 

TORS + CRT: 37 

Best outcome for surgery is when done alone.. 



However 
Adjuvant  
therapy 
is  
Highly  
Effective 



50 patients  74% HPV+ 

 

83% of HPV+ pts had nodes, 44%  had ECS  

 

27% received post op RT 

 

57% received post op CRT 



Selection of patients suitable 
for TOLS/TORS 





Pre-treatment selection of cases 

• Proportion of patients upstaged 
Nodal stage to N2b+ on surgery  

need RT or CRT  

 Clinical stage Upstaged Upstaged to 
N2b+ 

N0 6%  0 

N1 50%  30% 

N2a 25%  25% 

N0  most likely to avoid RT or CRT 



Pre-treatment selection of cases 

• Proportion of patients with nodal disease 
who have ECS need RT or CRT  

 

Clinical stage % ECS 

N0 0%  

N1 29%  

N2 55%  

N3 60% 

N0  most likely to avoid RT or CRT 

           Sinha, Cancer, 2012 



Pre-treatment selection of cases 

• Patients with positive margins or >1 node 
likely to have RT/ CRT 

 Stage % pos 

margins 

%  

>1 

node 

% ECS % soft 

tiss 

mets 

% RT 

only 

% CRT 

Overall 7 56 80 52 43 40 

      T1 4 52 77 58 48 31 

      T2 7 58 76 55 47 42 

      T3 12 58 96 65 31 46 

      T4 14 64 92 67 29 64 

T1 and T2 are most likely to avoid RT or CRT 



Selection of cases most eligible 
for TORS/TOLS 

Stage % of total cohort 

T1N0 2% 

T2N0 4% 

T1N1 8% 

T2N1 5% 

Proportion of eligible patients who underwent surgery 

 in hands of an enthusiast 

Those most likely to avoid RT or CRT –  

T1N0, T2N0, ?T1N1  



TOLS/TORS for low-risk HPV+ OPC 

• Distant mets higher if treated with RT alone compared 
to CRT in  N2b smokers, N2c and N3 disease  

 

• Adjuvant treatment (RT/CRT) improves OS, DFS in 
TORS  (Haughey 2012) 

– Removal of RT/CRT may be dangerous 

                                                
• 40% get triple therapy (surgery+RT+chemo) 

 

• Only 17% are spared adjuvant treatment 

– Need to identify them eg T1NO, T2N0 



De-intensification 

 

• Remove chemotherapy agent 

 

• Do surgery 

 

• Do surgery and reduce RT 

 

• Less toxic chemotherapy agent 

 

 



INTERMEDIATE: 

Clear margins  

≤ 1 mm ECS 

2–3 metastatic LN 

PNI 

LVI 

HIGH RISK: 

Positive Margins 

> 1 mm ECS or  

≥ 4 metastatic LN 

Radiation Therapy 

IMRT 60 Gy/30 Fx  

Evaluate for  2-yr 

PFS 

Local-Regional 

Recurrence, 

Functional 

Outcomes/QOL 

Transoral 

Resection 

With Neck 

Dissection 

Radiation Therapy 

IMRT 50Gy/25 

Proposed ECOG 3311 P16+ Trial – Low Risk OPSCC: 

Personalized Adjuvant Therapy Based on Pathologic  

Staging of Surgically Excised HPV+ Oropharynx Cancer 

Assess 

Eligibility: 

HPV (p16)+ 

SCC 

oropharynx 

 

Stage III-IV: 

cT1-3, N1-2b 

(no T1N1) 

 

Baseline 

Functional/ 

QOL 

Assessment 

Observation 

R

A

N

D

O

M

I

Z

E 

Radiation Therapy 

IMRT 66 Gy/33 Fx + 

CDDP 40 mg/m2 wkly 

LOW RISK: 

T1-T2N0-N1 

negative margins 

Ferris, Personal Communication 2012 



Post-operative adjuvant treatment 
for HPV-positive tumours  

PATHOS 
 

Mererid Evans, Terry Jones, Max Robinson, Chris Hurt 

Joanne Patterson, Kate Hutcheson 

H&N CSG 1st March 2013 



PATHOS trial  

 

 

 
 

 

 

 
 

 

 

 

Endpoints: phase II – swallowing function; phase III – 
survival 

 
 

 

No RT. 
HPV positive 

OPC 

T1-3 

N1-N2 

Low risk 

Pathology risk 

 assessment 

Intermediate 

 risk 

 

High 

 risk 

 

50Gy in 25# ° 

60Gy in 30# #  

60Gy in 30# ° 

60Gy in 30# + cisplatin # 

Laser surgery  

(TOLS) 

+neck  

dissection  

ECS, +ve margin 

>1 LN, LN>3cm, T3, PNI  

Randomized, multicentre, phase II/III  ° Test arm, #comparator  

10% 

~45% 

~45% 



De-intensification 

 

• Remove chemotherapy agent 

 

• Do surgery 

 

• Do surgery and reduce RT 

 

• Less toxic chemotherapy agent 

 

 



 
 
 
 

Determination of EGFR-inhibitor versus 
Standard CRT early And Late Toxicity Events 

in HPV – positive Oropharyngeal SCC    
 
 

De-ESCALaTE HPV 
 
 

De-ESCALaTE HPV 

CI: Hisham Mehanna 



TEAM 

• Chief Investigator: Hisham 
Mehanna 

• CTU Lead: Janet Dunn 

• CTU Trial Coordinator: Tessa 
Fulton-Lieuw 

• Trial Statistician: Chris 
McConkey 

• Nursing Advisor: Annie 
Young 

• Pharmacy Advisor: Mojid 
Khan 

• Translational Science 
Advisor: Catharine West 

• Health Economics Advisor: 
Alastair Gray 

 

 2 

• RT QA Lead: Chris Nutting 

• RT Advisors: Mererid Evans & 
Andrew Hartley 

• RT QA Physics Advisor: 
Margaret Bidmead 

• HPV Diagnostics Advisor: Max 
Robinson 

• Medical Oncology Lead: 
Martin Forster 

• Oncology Advisor: Chris 
Boshoff 

• RTTQA Co-ordinator: Liz 
Miles 

 

 

 



Screen 910 biopsies from T3-T4NO, T1-4,N1-2 
oropharynx SCC 

HPV+ on PCR AND   

p16+ on immunohistochemistry 

(Central MHRA-approved Laboratory)  

  

Randomise 304 patients 
1:1 Control 

Concomitant            
Cisplatin  

+ Radiotherapy    
(70 Gy in 35 F) 

 

Study 

Concomitant 
Cetuximab  

+ Radiotherapy     
(70 Gy in 35 F) 

Stratified by Centre, 
Tumour site, T & N 

stage, Smoking status 

10% Lost to follow up 
(n=17) 

10% Lost to follow-up 
(n=17) 

Analysed (n= 148) Analysed (n= 148) 

Follow-up: 2 years 

Primary outcomes: 

Severe Toxicity (Acute and Late) : using CTCAE grading, including skin rashes, mucositis 

Secondary outcomes: 

Health economics using EQ-5D, Early toxicity, Quality of life: using EORTC general and head 
neck specific modules, Swallowing: using MDADI questionnaire and gastrostomy - 

dependency rates, Mortality (cause of death), disease free survival, recurrence, metastases. 



RTOG 1016: A Randomized Phase III Trial of 
Chemoradiotherapy With Cisplatinum or 

Cetuximab in p16 Positive Oropharynx Cancer 

R

A

N

D

O

M

I

Z

E 

XRT   

XRT 

C225 400/250 

mg 

P - 100 mg/M2 

Stratify: HPV, Smoking,    

Stage  

70 Gy in 35 Fxs 

ELIGIBILIT

Y 

Stage  

III, IVA, B  

Resectable 

P16+ 

Oropharyn

x 

Cancer 

CI: Trotti, Gillison 
LOW and INT RISK 

OPC 



Low 

 

 

3yr OS 

 

93% 

 

 



 

 

Intermediate 

 

 

High 

3yr OS 

 

 

 

 

70.8% 

 

 

46.3% 

60% 

 

 

20% 



Failure mainly locoregional 

• Data from RTOG 0129. 

 

• Differences in survival between the low, 
intermediate and high-risk groups: 

–  mainly due to differences in 3 years LRC 

 

– Low risk: 90.4%,  

– Intermediate risk: 80.9% 

–  High risk: 57.3% 



Options for improving 
locoregional control 

 

• Add induction chemotherapy 

 

• Add more RT – intensification of RT? 

 

• Add surgery 

 

• Other regimens? 



 

Comparing Alternative treatment Regimens for 
intermediate and high risk oropharyngeal cancer 

CompARe 

CI: Prof. Hisham Mehanna 

 

University of Birmingham 



Chief investigator: 

Hisham Mehanna 

 

National leads: 

Arm 1: Mehmet Sen 

Arm2:  John Chester 

Arm 3: Paul Sanghera 

Arm 4: Vin Paleri 

Arm 5: Martin Forster 

 

RT QA: 

Andrew Hartley (lead) 

Hoda Booz 

Andrew Chan 

Tom Roques 

 

CTU: 

Claire Gaunt 

Charlotte Firth 

 

RTQA group: Liz Miles 

Huiqi Yang      Rada Zotova 

 

 

 

 

Path: Max Robinson 

 

Surgery QA: Jim McCaul 

 

SAEs: 

Bernie Foran – RT 

Hoda Booz- RT 

Anthony Kong - Chemo 

Kevin Harrington - chemo 

Statistics: 

Cindy Billingham 

Piers Gaunt 

 

Deescalate liaison: 

Janet Dunn 

 

Health economics: 

Andrew Sutton 

 
Qualitative study: 

Jenny Donovan 

Marcus Jepson 

 



CompARE 

NB  All RT is IMRT 

Arm	1	(Control)	
Concomitant	

Cispla n	+	IMRT	

Arm	3:Cispla n	+	
Dose-escalated	

IMRT	

	
Arm	4:	

Transoral	Surgery
+	selec ve	ND

+Arm1	

	

	
Arm	2:Induc on	
TPF	+	Arm	1	

	

Interim	
stages	(1yr	

DFS)	

Efficacy	stage	
(2yr	OS)	

Primary	Outcome	
Overall	survival	(2	years)	
Secondary	Outcomes	

Disease	free	survival,	Acute	and	Late	severe	toxicity	using	CTCAE,	
	QoL	using	EORTC	QLQ-C30	&	HN35,	&	MDADI	(for	Swallowing),	

	Cost-effec veness	using	EQ-5D,	Surgical	complica ons,	Molecular	markers	

Popula on	
Intermediate	or	high	risk	OPC,	>18yrs,	ECOG	PS	0-1,	Fit	for	surgery	and	chemotherapy.	

RANDOMISE	to	ARMS	1-4	or	ARMS	1-3	only	
Stra fy	Intermediate	vs	High	risk	&	Centre.		

Adjust	for	Site	(Tonsil	vs	Base	of	Tongue)	and	size	(T1-3	vs	T4)	of	tumour	and	nodes	(N0-2A	vs	N2B-3)			

CompARE	



Individualised treatment 
selection 



Risk factors in the new age 
3 risk categories: 

Ang, NEJM, 2010 



Biomarkers with prognostic 
effect 



 

Biomarker classifiers to predict prognosis 
following treatment of oropharyngeal 

carcinoma  
 

PredicTr-OPC 
 

CI: Prof Hisham Mehanna 
Institute of Head and Neck Studies and Education  



Conclusions 

 
• HPV+OPSCC different disease entity with good 

prognosis 

– Need to study alternative treatments with less 
toxicity 

– Need to improve patients selection using treatment 
response classifiers 

 



Conclusions 

 
• Low risk HPV+OPSCC different disease entity with 

very good prognosis 

– Need to study alternative treatments with less toxicity 

 

• Intermediate and high risk HPV+ OPSCC   

     poor prognosis 

– Need better treatments 

 

• Need to further  improve patients selection 
using treatment response classifiers 

 



Do not change management of 
OPSCC patients without 

evidence 

Enroll your patients into  

appropriate clinical trials 
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