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DESECALADE	 THERAPEUTIQUE	en	ORL
Idée	ancienne

But : réduire le poids des traitements

• en chirurgie :
– curages	sélectifs	et	plus	récemment	la	technique	du	GS		:	limiter	l'étendue	des	curages.	
– chirurgie	laryngée	au	laser	par	voie	endoscopique	 :	volonté	conservatrice.	

• en	radiothérapie:
– RCMI		/	épargne	des	tissus	sains
– diminution	de	la	dose
– diminution	(et	adaptation	…)	des	volumes
– curiethérapie	interstitielle	

• en	chimiothérapie:
– protocoles	ambulatoires:	platine	fractionné
– soins	oncologiques	de	support

ð Adénopathies	primitives
– hier:	RT	étendue
– aujourd'hui,	après	bilan	exhaustif	(TEP,	IRM	et	biopsies):	RT	focalisée

ð Stratégie	de	préservation	laryngé

DEFLATION



Matériel	et	méthode:	
Sérums	de	900.000	sujets	prospectivement	collectés	 puis	conservés.	
292	pts	développent	un	cancer	des	VADS	(26	COP)	en	moyenne	9.4	ans	après	le	prlvt.	
Sérologies	comparées	à	1568	témoins	appariés.

Résultats:	
Séropositivité HPV-16 augmente le risque de cancer x 14.4 pour COP (95%CI 3.6-58.1)

x 2.7 pour base de langue (95%CI 2.7- 6.6)
x 2.2 pour VADS global (95%CI 1.4-3.4)

Aucun	risque	accru	observé	/	autres	types	de	HPV.

ADN	HPV-16	retrouvé	en	analyse	en	PCR	dans	: 50%	 des	COP	
14%		des	cancers	de	langue

Conclusion:	
L'infection	HPV-16 peut	être	un	facteur	de	risque	pour	les	carcinomes	épidermoïdes	des	VADS.

La nature séquentielle de cette étude (exposition survenue des années avant le diagnostic de cancer) a permis
d’établir un lien de causalité fort entre exposition à HPV16 et COP.

Mork NEJM	2001



Mork NEJM	2001



HPV		hors	Oropharynx

Prevalence	of	HPV	molecular	markers	and	95%	confidence	intervals	by	head	and	neck	cancer	site

Combes		Oral	Oncology	 	2014	



• Déflation	thérapeutique	dans	les	cancers	
oropharyngés HPV(+)

• Désescalade	thérapeutique	dans	les	
cancers	HPV

• Standards	thérapeutiques	dans	les	cancers	
oropharyngés HPV(+)?









Standards	actuels	en		Radio	Chimiothérapie
Radiothérapie	(IMRT	SIB):
Ø Volume	haut	risque	:	 70	Gy	 en	35f
Ø Volume	bas	risque	:	 54-56	Gy	 en	35f	

(équivalent	50	Gy)
Chimiothérapie	concomitante:
• Carboplatine&	5Fu S1			S4				S7																			
• Cisplatine 100	mg/m²	 J1		J22		J43
• Cetuximab 400	mg/m²	 en	dose	de	charge	J-7	

puis	250	mg/m²	 hebdomadaire
Calais	JNCI	1999
Denis	JCO	2004

Adelstein,	 JCO	2003
Bernier	NEJM	2005
Cooper	NEJM	2005
Bonner NEJM	2006

Bourhis Lancet	Oncol 2012

(GORTEC	94-01)
(GORTEC	99-02)



Age-adjusted incidence of head and
neck squamous cell cancers between
1973 and 2006, stratified by age at
diagnosis
The	annual	percent	change	in	incidence	
for	every	age	category	is	shown	next	to	
every	line.	*Slope	with	p<0·05.

HPV-related sites include base of
tongue, lingual tonsil, tonsil,
oropharynx, andWaldeyer ring.

HPV-unrelated sites include other and
unspecifi ed areas of the tongue, gum,
floor of mouth, palate, and other parts
of the mouth

Marur Lancet	Oncol 2010

HPV-associated	head	and	neck	cancer:
a	virus-related	cancer	epidemic



Augmentation	du	nombre	de	cancers	
ORO	HPV+	en	50	ans

The	increasing	number	of	patients	with	HPV(+)	OSCC,	1956	to	1969	versus	2007	to	2009.	
The	increase	is	statistically	significant	in	men	(OR,	4.2;	95%	CI,	1.65-10.79;	P	=	.004).

Chevenert Human Pathology 2012

x2	pour	♂
x4	pour	♀



HPV	(+)	:	Facteur	de	bon	pronostic

HPV and Survival of Patients with Oropharyngeal Cancer

n engl j med 363;1 nejm.org july 1, 2010 31

lower for patients with HPV-positive tumors than 
for those with HPV-negative tumors (13.6% vs. 
35.1%, P<0.001) (Table 3). In addition, the cumu-
lative incidence of second primary tumors was 
significantly lower among patients with HPV-posi-
tive tumors, largely because of lower rates of 
smoking-related cancer (Table 3).

Recursive-partitioning analysis showed that the 
HPV status of the tumor was the major determi-
nant of overall survival, followed by the number 
of pack-years of tobacco smoking (≤10 vs. >10) 
and then nodal stage (N0 to N2a vs. N2b to N3), 

for HPV-positive tumors, or tumor stage (T2 or T3 
vs. T4), for HPV-negative tumors (Fig. 2A). This 
analysis classified patients with oropharyngeal 
squamous-cell carcinoma into three categories 
with respect to the risk of death: low risk, with 
a 3-year rate of overall survival of 93.0%; interme-
diate risk, with a 3-year rate of 70.8% (hazard ratio 
for the comparison with low risk, 3.54; 95% CI, 
1.91 to 6.57); and high risk, with a 3-year rate of 
46.2% (hazard ratio for the comparison with low 
risk, 7.16; 95% CI, 3.97 to 12.93) (Fig. 2B). Patients 
with HPV-positive tumors were considered to be 

Table 2. Hazard Ratios for Overall and Progression-free Survival, According to Patient Group.

Covariate Patients with Oropharyngeal Cancer
All Patients, with Data  

Imputed (N = 721)

Complete Data (N = 266) Data Imputed (N = 433)

hazard ratio 
(95% CI) P value

hazard ratio 
(95% CI) P value

hazard ratio 
(95% CI) P value

Overall survival

Treatment assignment (accelerated- vs. standard-
fractionation radiotherapy)

1.24 (0.81–1.89) 0.32 1.09 (0.78–1.52) 0.61 0.98 (0.78–1.23) 0.87

Age (>50 yr vs. ≤50 yr) 1.62 (0.96–2.74) 0.07 1.69 (1.12–2.56) 0.01 1.35 (1.02–1.80) 0.03

Race (nonwhite vs. white) 1.57 (0.89–2.75) 0.12 2.13 (1.39–3.25) <0.001 1.56 (1.18–2.05) 0.002

Tumor stage (T4 vs. T2–T3) 2.15 (1.40–3.29) <0.001 2.00 (1.43–2.80) <0.001 1.85 (1.46–2.34) <0.001

Nodal stage (N2b–N3 vs. N0–N2a) 1.99 (1.24–3.21) 0.005 1.91 (1.30–2.79) <0.001 1.68 (1.33–2.14) <0.001

Pack-years of smoking (per increase of 1 yr) 1.01 (1.00–1.02) 0.003 1.01 (1.01–1.02) <0.001 1.01 (1.00–1.01) 0.002

HPV status (positive vs. negative) 0.42 (0.27–0.66) <0.001 0.50 (0.33–0.76) 0.002 0.41 (0.29–0.57) <0.001

HPV status (negative vs. positive) 2.38 (1.51–3.74) <0.001 2.00 (1.31–3.06) 0.002 2.44 (1.75–3.41) <0.001

Progression-free survival

Treatment assignment (accelerated- vs. standard-
fractionation radiotherapy)

1.19 (0.81–1.73) 0.38 1.12 (0.83–1.50) 0.46 1.06 (0.86–1.31) 0.58

Age (>50 yr vs. ≤50 yr) 1.69 (1.05–2.72) 0.03 1.73 (1.20–2.50) 0.003 1.39 (1.08–1.80) 0.01

Race (nonwhite vs. white) 1.43 (0.85–2.39) 0.18 1.66 (1.13–2.44) 0.01 1.41 (1.09–1.82) 0.009

Zubrod’s performance status score (1 vs. 0) 1.42 (0.97–2.09) 0.07 1.44 (1.05–1.96) 0.02 1.51 (1.22–1.88) <0.001

Tumor stage (T4 vs. T2–T3) 1.48 (1.00–2.20) 0.05 1.32 (0.96–1.80) 0.08 1.43 (1.15–1.78) 0.001

Nodal stage (N2b–N3 vs. N0–N2a) 1.60 (1.06–2.42) 0.03 1.51 (1.09–2.10) 0.01 1.54 (1.24–1.91) <0.001

Pack-years of smoking (per increase of 1 yr) 1.01 (1.00–1.02) 0.002 1.01 (1.00–1.01) 0.002 1.01 (1.00–1.01) 0.002

HPV status (positive vs. negative) 0.49 (0.33–0.74) <0.001 0.53 (0.37–0.76) <0.001 0.48 (0.36–0.65) <0.001

HPV status (negative vs. positive) 2.02 (1.35–3.03) <0.001 1.88 (1.31–2.70) <0.001 2.06 (1.55–2.75) <0.001

* HPV denotes human papillomavirus. Estimates for each covariate have been adjusted for all other covariates listed. The data that were im-
puted (with the use of 20 imputations) were data on HPV status and number of pack-years. Missing HPV status was imputed for 110 pa-
tients with primary oropharyngeal cancer. Patients with a nonoropharyngeal primary site were assumed to have HPV-negative tumors. 
Missing number of pack-years was imputed for a total of 163 patients, 80 of whom had oropharyngeal cancer. Using the unadjusted hazard 
ratio for death among patients with HPV-negative (vs. HPV-positive) tumors of 2.62, we estimated that the covariates could account for 9% 
(100 × [1 – 2.38 ÷ 2.62]) of the different in survival between patients with HPV-positive tumors and those with HPV-negative tumors in the 
model with complete data and up to 25% (100 × [1–2.00 ÷ 2.62]) in the model with imputations. In a model with data from all patients, with 
HPV-positive oropharyngeal squamous-cell carcinoma as the reference group, HPV-negative oropharyngeal squamous-cell carcinoma and 
nonoropharyngeal squamous-cell carcinoma were associated with similar hazard ratios for death (2.29 and 2.55, respectively) and relapse or 
death (2.02 and 2.09, respectively).

The New England Journal of Medicine 
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Facteur pronostic
indépendant

Ang	NEJM	2010

Kaplan–Meier Estimates of Survival among the Study Patients with
Oropharyngeal Cancer, According to Tumor HPV Status or p16-
Expression Status.

Hazard	Ratios	for	Overall	Survival.

Analyse rétrospective du	statut HPV	RTOG	0129

Survie	globale Survie	sans	récidive

HPVHPV

p16 p16



Loco-regional	and	T-site	control	by	EGFR-expression (A	and	D),	p16	status	(B	and	E)	and	
combined	EGFR	and	p16	status	(C	and	F).	N	=	336	oropharyngeal	 carcinoma.

Expression	of	EGFR	and	HPV-associated	p16	in	oropharyngeal	carcinoma:	
Correlation	and	influence	on	prognosis	after	radiotherapy	in	the	

randomized	DAHANCA	5	and	7	trials

Lassen Radiotherapy	and	Oncology	2013

EGFR-expression



Loco-regional	and	T-site	control	by	EGFR-expression	(A	and	D),	p16	status	(B	and	E)	and	
combined	EGFR	and	p16	status	(C	and	F).	N	=	336	oropharyngeal	 carcinoma.

Expression	of	EGFR	and	HPV-associated	p16	in	oropharyngeal	carcinoma:	
Correlation	and	influence	on	prognosis	after	radiotherapy	in	the	

randomized	DAHANCA	5	and	7	trials

Lassen Radiotherapy	and	Oncology	2013

16	status



Loco-regional	and	T-site	control	by	EGFR-expression	(A	and	D),	p16	status	(B	and	E)	and	
combined	EGFR	and	p16	status	(C	and	F).	N	=	336	oropharyngeal	 carcinoma.

Expression	of	EGFR	and	HPV-associated	p16	in	oropharyngeal	carcinoma:	
Correlation	and	influence	on	prognosis	after	radiotherapy	in	the	

randomized	DAHANCA	5	and	7	trials

Lassen Radiotherapy	and	Oncology	2013

combined	EGFR	and	p16	status



O’Rorke Oral	Oncology	2012

Meta	Analyse
Human	papillomavirus	related	head	and	neck	cancer	survival:	

A	systematic	review and	meta-analysis



O’Rorke Oral	Oncology	2012

Meta	Analyse

(A)	Forest	plot	comparing	HPV(+)	to	HPV(-)	HNSCCs	 and	overall	survival	 (adjusted	&	unadjusted	 studies).	
(B)	Forest	plot	comparing	HPV(+)	to	HPV(-)	HNSCCs	 and	disease-specific	 survival	 (all	studies	provided	 adjusted	 estimates).

overall	survival	

disease-specific	survival	



concomitant cisplatin-based chemotherapy [80]. The effi-
cacy of concomittant chemoradiotherapy has been
established in prospective, randomized trials and confirmed
in a meta-analysis of over 17,300 patients [80–82]. Meta-
analysis of 50 trials demonstrated that the addition of con-
comitant chemotherapy to radiation regimens in previously
untreated patients with HNC reduced the risk of death by
19% (hazard ratio 0.81, 95% CI 0.78–0.86), resulting in an
absolute benefit in overall survival of 6.5% over 5 years
[81]. Nonetheless, despite improved survival outcomes,
combination therapy is accompanied by cost of increased
long-term and life-altering toxicity [83]. Moreover, these
treatment paradigms were established prior to the wide-
spread recognition of HPV-positive tumor status as an in-
dependent prognostic factor in HNC [82, 84–86].

More recently, the establishment of HPV-positive tumor
status as a favorable prognostic factor has called into question
if current treatment therapies and their expected short- and
long-term toxicities exceed what is necessary to achieve dis-
ease control for HPV-positive OPC. There are several clinical
trials exploring the de-intensification ofmultimodality therapy
in HPV-positive OPC with hopes to mitigate therapeutic tox-
icities and to improve quality of life, while maintaining high
therapeutic efficacy [70]. Transoral robotic surgery (TORS)
and transoral laser microscropy (TLM) have emerged as po-
tential tools in the therapeutic armamentarium of HPV-
positive OPC with applications in the management of both
primary and recurrent disease [87, 88].

6 Role of HPV status in OPC response
to radiotherapy

Several mechanisms have been proposed to explain differ-
ences in HNC radiosensitivity with respect to HPV status.
One theory is that HPV can hijack DNA damage repair
(DDR) mechanisms to facilitate its own replication. HPV-
mediated reduction of responsive DDR proteins may com-
promise normal host DDR in response to therapeutic doses
of radiation [89]. The theorized role of HPV in DDR im-
pairment is supported by a study that demonstrated that
HPV-positive HNC cell lines are more sensitive to radiation
exposure in vitro in an G1-arrest-independent manner, sug-
gesting that cell cycle regulation was not directly responsi-
ble for the increased sensitivity [90]. Indeed, E6 expression
increases the radiosensitivity of OPC cell lines in a
concentration-dependent manner [91]. In addition, p16
has been shown to impair DDR through the disruption of
the recruitment of RAD51 [92].

The sensitivity of HPV-positive OPC to radiotherapy in
comparison to HPV-negative HNC can also be explained
by differences in the etiology of these diseases. Because
HPV-negative HNC is predominated by tumors with p53
mutations, most tumor cells are unable to elicit p53-
mediated apoptosis, which is normally enacted when cells
experience genomic damage by radiation [39, 93, 94]. For
HPV-positive OPC, the observed improved survival may be
attributed to low levels of wildtype p53 despite the effects

Fig. 1 Influence of HPV status on progression-free and overall survival.
The effect of HPV-positive tumor status on a risk of death by any cause
(overall survival) and b risk of tumor progression (progression-free
survival) relative to HPV-negative HNSCC. The central square of each
plot designates the hazard ratio with the upper and lower bounds of the

95% confidence interval represented as the outside bounds of each plot.
The vertical black dashed line represents the mean hazard ratio weighted
by the total number of patients in each study. HR hazard ratio, CI confi-
dence interval
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HPV	(+)	:	Facteur	de	bon	pronostic
Survie	globale Survie	sans	récidiveOPC	HPV(+)



O’Sullivan JCO	2013

Distant	control	(DC)	profile	by	STREE	analyses.	(A)	Distant	metastasis	(DM)	risk	stratification	based	on	STREE	analyses	
of	human	papillomavirus	 (HPV)	–positive	 and	HPV-negative cohorts separately.

T1-T3		N0-N2c T4		N0-N2c	;		N3



Multivariate	model	converted	to	a	graphic	nomogram	for	prediction	of	overall	survival.	

Externally validated HPV-based prognostic nomogram for	oropharyngeal carcinoma		
patients	yields	more	accurate	predictions	than	TNM	staging

Rios Velazquez Radiotherapy and	Oncology 2014



Development and	Validation	of	Nomograms Predictive of	Overall and	Progression-Free	
Survival in	Patients	With Oropharyngeal Cancer.

Nomogram	for	predicting	probability	of	OS	at	2	and	5	years.	

Fakhry JCO	2017



CE	OROPHARYNGE	HPV	(+)



STRATEGIES	de	DEFLATION

1. Modification	de	la	chimiothérapie
– substitution	du	CDDP
– fractionnement	du	CDDP

2. Réduction de	la	dose	de	radiothérapie

3. Intégrer une chirurgie mini	invasive



Tactique	1
Substitution	du	cisplatine par	du	cetuximab
• basée	sur	l’extrapolation	de	l’essai	de	Bonner en	2006:	

– patients	<	65	ans,	CE	oropharyngés ,	petit	T,	gros	N	:	meilleur	bénéfice	du	cetuximab
– pas	de	données	 initiales	sur	HPV	ou	p16,	mais	étude	secondaire…

• stratégie	principale		évaluée		dans		plusieurs	phase	3:

Start	June	2011	– Expected	June	2020	

Start	June	2013	– Expected	June	2019	

Start	November	2012	– Expected	February	2019	

• mais	….			quid	cetuximab /	HPV	?



EGFR	&	HPV	?

Mirghani EJC		2014	



EGFR	&	HPV	?

Mirghani EJC		2014	



EGFR	&	HPV	?
En	théorie,	tumeur	avec	un	haut	niveau	d'EGFR	devrait	profiter	plus	de	traitements	visant	l'EGFR…

CBNPC:		un	nombre	accru	de	copie	de	gène	de	l’EGFR	(FISH)		=	prédictif		de	meilleurs	résultats
avec	des	EGFR	TKI	 ou	 	cetuximab.

Tumeurs	ORL	HPV	(+)	,	intérêt	des	anti-EGFR	?	…		(/	moins	d’expression	d'EGFR…)

Aucune	étude	utilisant	des	inhibiteur	de	l’EGFR	dans	 les	tumeurs	des	VADS	n’a	montré	que	le	nombre	
de	copie	de	gène	EGFR	ou	le	niveau	d'expression	sont	prédictifs	de	réponse	tumorale.

Les	altérations	de	l’EGFR	(nombres	de	copie	de	gène	&	surexpression)	
sont	inversement	corrélées	au	statut	HPV	dans	OPSCC.

Le	rôle	de	la	voie	de	signalisation	de	l’EGFR		
est	moins	prépondérantes		dans	les	OPSCC	HPV(+)	/	HPV(-).	

Le	rationnel	pour	l’utilisation	des	traitement	anti	EGFR	dans	les	OPSCC	HPV(+)	est…

Mirghani EJC		2014	

faible.

Les	résultats	des	études	en	cours	nous	en	diront	plus…



Immunophenotypic, cytogenetic, molecular and biochemical alterations or RTK and downstream effectors in
HPV(+) and/or HPV (-) oropharyngeal squamous cell carcinomas (OSCCs). exp, expression; mut, mutation; RTK,
receptor tyrosine kinases.

Cortelazzi J	Oral	Pathology &	Medicine 2015



Hayes		JCO		2015	

HPV-negative	H&N	SCC	HPV-positive	H&N	SCC	



Tactique	2
Réduction de	la	dose	de	radiothérapie



Pourquoi	réduire	la	dose	de	RT	?

• Complications	tardives	impactant	la	qualité	de	vie
– xérostomie	
– dysphagie	

• Toxicités	tardives	liées	aux	doses	reçues

• Morbidités	liés	à	la	radiothérapie	en	général

• Déjà	fait…



Regional	control	is	preserved	after	dose	de-escalated	radiotherapy
to	involved	lymph	nodes	in	HPV	positive	oropharyngeal	cancer

Woody	 	Oral	Oncology	2016

HPV positive oropharyngeal cancer who
underwent concurrent cisplatin based
chemoradiotherapy to 70–76 Gy to the
primary tumor and dose reduced
radiotherapy to the involved nodes.

In this exploratory study, median D95 and
D99 of 55.3 Gy and 52.2 Gy to nodes
outside the primary boost portal did not
decrease regional control relative to full
dose radiotherapy.

No nodal failures were observed when
D99 exceeded 55 Gy.



Outcomes	of	HPV-related	oropharyngeal	cancer	patients	
treated	by	radiotherapy	alone using altered fractionation

O’Sullivan Radiotherapy	and	Oncology	2012

Outcomes	of	207	pts	treated	with	radiotherapy-alone:	HPV(+)	 (n	=	148)	vs.	HPV(-)	 (n	=	59)

Overall	survival Local	Control

Regional	Control	 Distant	Control.

60	Gy/25	f/5	weeks,	QD	:		86	pts	(42%)
64	Gy/40	f/4	weeks,	BID	 :	68	pts	(33%)
70	Gy/35	f/7	weeks,	QD	:		23	pts	(11%)



Pas	de	RT	adjuvante?

Kaplan–Meier	curve	depicting	overall	survival	stratified	by	refusal	of	PORT	for	patients	of	
all	stages	(a)	and	late	stage	disease	(b).	

Schwam Radiotherapy and		Oncology 2015	



Pas	de	RT	adjuvante?

Routman IJROBP		2017	

Patients treated with TORS or TLM for OPSCC between 1998 and 2013 with HPV(+) tumors
who had intermediate- or high-risk features and indications for adjuvant therapy but did
not receive further treatment.

53 patients with HPV(+) OPSCC who did not receive adjuvant therapy after TOS despite
indications for RT or CRT based on intermediate- or high-risk features.

25 from Mayo Clinic Rochester, 10 from Mayo Clinic Arizona, 10 from Mayo Clinic Florida,
and 8 patients from the University of Pennsylvania Health System



Pas	de	RT	adjuvante?

Routman IJROBP		2017	

Conclusions: Risk category was associated with clinically significant relapse rates after TOS
alone in HPV(+) oropharyngeal cancer, comparable to historical data and traditional
indications for adjuvant therapy for all oropharyngeal cancer.

Extracapsular extension had the highest association with relapse.

Like HPV(-) patients, HPV(+) patients with traditional intermediate- and high-risk features
should be offered adjuvant therapy.

However, given the potential for salvage therapy and relatively low risk for relapse in
intermediate-risk patients, de-escalation of adjuvant treatment remains an open
consideration best answered by a prospective, randomized trial.

18%

52%
[Retrospective analysis yielded
estimated 5-year relapse rates of 15%
for patients with ECE receiving adjuvant
therapy, with lower rates for
intermediate-risk patients]



Tactique	2
Réduction de	la	dose	de	radiothérapie
• morbidité	associée	à	la	dose	totale	de	radiothérapie

Start	October	2014	– Expected	May	2019	

Start	November	2011	– Results	August	2017	

Start	March	2010	– Results	October	2015	

Start	September	2012	– Expected	December	2021	

STR-DELPHI-2016 (NCT03396718) III 384 Surgical removal	OPSCC	HPV(+) De-escalation RT(CT)	 - L1:	54/	59,4	Gy
Lymph	node	dissection De-escalation RT(CT)	 – L2	:	48,8/	55	Gy

Standard	RT(CT):	 60/	66	Gy
Start	February	2018	– Expected	January	2026	



Phase	2	Trial	of	De-intensified	Chemoradiation Therapy for	Favorable-Risk Human
PapillomaviruseAssociated Oropharyngeal Squamous Cell Carcinoma

NCT01530997

Single-arm,	phase	2	study	in	a	favorable	risk	cohort	of	OPSCC,	45	patients
Inclusion	criteria	:	
Ø T0	to	T3,	N0	to	N2c,M0		 (T1-2:	80%	;	N2b :	48%	;	N2c	:	16%)	
Ø Human	PapillomaVirus or	p16	positive
Ø minimal/remote	 smoking	history		 (never smoker :	82%)

Treatment :		 IMRT limited	 to	60	Gy
with	concurrent	weekly	CDDP	(30	mg/m2)	preferably on	Mondays.

Primary	study	endpoint	:	pathologic	complete	response	(pCR)
• Surgical evaluation was performed for 43 patients (1 patient refused

surgery, 1 patient was taken off study due to cerebrovascular accident
during CTRT) at a mean of 9 weeks (range, 7-14 weeks).

Chera	IJROBP	2015



43	patients
pCR rate	:	86%	(37	of	43)

pCR rate	at	the	primary	site	:	 98% (40	of	41;	2	patients	were	T0)	
pCR rate	in	the	neck	:		 84% (33	of	39;	4	patients	were	N0)

Incidence	of	CTCAE	grade	3/4	toxicity	and	PRO-CTCAE	severe/very	severe	symptoms	
mucositis	:	 34%/45%,	 general	pain	:	 5%/48%,	
nausea	:	 18%/52%,	 vomiting	:	 5%/34%,	
dysphagia :	 39%/55%,	 xerostomia :	 2%/75%.	
Grade	3/4	hematologic toxicities : 11%.	

39%		of	patients	required	a	feeding	tube	for	a	median	of	15	weeks	[5-22	weeks].

No	differences	in	modified	barium	swallow	studies	before	and	after	CRT.

Chera	IJROBP	2015

Phase	2	Trial	of	De-intensified	Chemoradiation Therapy for	Favorable-Risk Human
PapillomaviruseAssociated Oropharyngeal Squamous Cell Carcinoma

NCT01530997



E1308:	Phase	II	Trial	of	Induction	Chemotherapy	Followed	by	Reduced-Dose	Radiation	and	
Weekly	Cetuximab in	Patients	With	HPV-Associated	Resectable Squamous	Cell	Carcinoma	

of	the	Oropharynx—ECOG-ACRIN	Cancer	Research	Group

Single-arm,	phase	2	study	in	OPSCC,		90	patients
Inclusion	criteria	:	
Ø resectable,	stage	III/IV	OPSCC
Ø positive	for	p16	 IHC	and/or	HPV16	in	situ	hybridization

Treatment :		
IC : cisplatin 75	mg/m²	on	day	1;	

paclitaxel 90	mg/m²	on	days	1,	8,	and	15;	
cetuximab 400	mg/m²	on	day	1	of	cycle	1,	followed	by	cetuximab 250	mg/m²	weekly.	

cycles	were	repeated	every	21	days	for	3	cycles.

Tailored	IMRT	with cetuximab /	evaluation	of	response
primary-site	cCR :		 54	Gy in	27	fractions	to	the	primary	site,	

less	than	cCR :		 69.3	Gy in	33	fractions	to	the	primary	site.
involved	nodes	with	cCR : 54	Gy in	27	fractions	to	nodes,

less	than	cCR : 69.3	Gy in	33	fractions	to	nodes.
uninvolved	cervical	 nodes	: 51.3	Gy in	27	fractions	(1.9	Gy per	fraction)	bilaterally

Primary	study	endpoint	:		2-year	PFS	rate		after	primary-site	cCR after	IC	and		
reduced-dose	radiation.

Marur JCO	2017



E1308:	Phase	II	Trial	of	Induction	Chemotherapy	Followed	by	Reduced-Dose	Radiation	and	
Weekly	Cetuximab in	Patients	With	HPV-Associated	Resectable Squamous	Cell	Carcinoma	

of	the	Oropharynx—ECOG-ACRIN	Cancer	Research	Group

Marur JCO	2017

After	three	cycles	of	IC	(cddp,	 paclitaxel,	cetuximab)	:	excellent	cCR of	70%
IC	response	would	identify	patients	suitable	for	radiation	dose	 reduction.
Among	 the	51	pts	with	primary	site	cCR treated	with	54	Gy of	radiation,	

the	2-year	PFS	estimate	was	80%
the	95%	CI	of	65%	to	89%	encompasses	the	target	2-year	PFS	of	85%.

All	treatment	failures	were	among	patients	with	a	>	10	pack-year	smoking	history,	
and	all	occurred	within	the	first	20	months	of	 registration.
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Reduced-dose radiotherapy for human 
papillomavirus-associated squamous-cell carcinoma of 
the oropharynx: a single-arm, phase 2 study
Allen M Chen, Carol Felix, Pin-Chieh Wang, Sophia Hsu, Vincent Basehart, Jordan Garst, Phillip Beron, Deborah Wong, Michael H Rosove, 
Shyam Rao, Heather Melanson, Edward Kim, Daphne Palmer, Lihong Qi, Karen Kelly, Michael L Steinberg, Patrick A Kupelian, Megan E Daly

Summary
Background Head and neck cancers positive for human papillomavirus (HPV) are exquisitely radiosensitive. We 
investigated whether chemoradiotherapy with reduced-dose radiation would maintain survival outcomes while 
improving tolerability for patients with HPV-positive oropharyngeal carcinoma.

Methods We did a single-arm, phase 2 trial at two academic hospitals in the USA, enrolling patients with newly 
diagnosed, biopsy-proven stage III or IV squamous-cell carcinoma of the oropharynx, positive for HPV by p16 testing, 
and with Zubrod performance status scores of 0 or 1. Patients received two cycles of induction chemotherapy with 
175 mg/m² paclitaxel and carboplatin (target area under the curve of 6) given 21 days apart, followed by intensity-
modulated radiotherapy with daily image guidance plus 30 mg/m² paclitaxel per week concomitantly. Complete or 
partial responders to induction chemotherapy received 54 Gy in 27 fractions, and those with less than partial or no 
responses received 60 Gy in 30 fractions. The primary endpoint was progression-free survival at 2 years, assessed in 
all eligible patients who completed protocol treatment. This study is registered with ClinicalTrials.gov, numbers 
NCT02048020 and NCT01716195.

Findings Between Oct 4, 2012, and March 3, 2015, 45 patients were enrolled with a median age of 60 years (IQR 54–67). 
One patient did not receive treatment and 44 were included in the analysis. 24 (55%) patients with complete or partial 
responses to induction chemotherapy received 54 Gy radiation, and 20 (45%) with less than partial responses received 
60 Gy. Median follow-up was 30 months (IQR 26–37). Three (7%) patients had locoregional recurrence and one (2%) 
had distant metastasis; 2-year progression-free survival was 92% (95% CI 77–97). 26 (39%) of 44 patients had grade 3 
adverse events, but no grade 4 events were reported. The most common grade 3 events during induction chemotherapy 
were leucopenia (17 [39%]) and neutropenia (five [11%]), and during chemoradiotherapy were dysphagia (four [9%]) 
and mucositis (four [9%]). One (2%) of 44 patients was dependent on a gastrostomy tube at 3 months and none was 
dependent 6 months after treatment.

Interpretation Chemoradiotherapy with radiation doses reduced by 15–20% was associated with high progression-
free survival and an improved toxicity profile compared with historical regimens using standard doses. Radiotherapy 
de-escalation has the potential to improve the therapeutic ratio and long-term function for these patients.

Funding University of California. 

Introduction
The identification of human papillomavirus (HPV) as a 
causative agent for oropharyngeal carcinoma has 
suggested that some head and neck squamous-cell 
carcinomas behave differently from others. HPV-positive 
head and neck cancers have distinct clinical and molecular 
characteristics1–3 that notably affect prognosis and 
treatment response compared with HPV-negative cancers, 
with the risk of death being at least halved.4–6 Many 
theories have been proposed to explain this difference, 
including differential sensitivity to therapeutic radiation.7–9

The recognition that HPV-positive head and neck 
squamous cell carcinoma responds particularly favourably 
to radiotherapy has prompted the suggestion that use of 
standard doses might expose patients to overtreatment 
and unnecessary toxic effects. For example, late dysphagia 
and xerostomia have been reported in a substantial 

proportion of survivors of head and neck cancer treated by 
radiotherapy.10 We investigated whether a chemoradio-
therapy regimen with reduced radiation dose would 
maintain survival outcomes while improving tolerability in 
patients with HPV-positive oropharyngeal carcinoma.

Methods
Study design and patients
We did a single-arm, phase 2 trial at the University of 
California, Davis, Sacramento, CA, USA, and the 
University of California, Los Angeles, Los Angeles, CA, 
USA (appendix p 1). Eligible participants were aged 
18 years or older, had histologically confirmed newly 
diagnosed stage III or IV HPV-positive squamous-cell 
oropharyngeal carcinoma arising from the oropharynx, 
and had a Zubrod performance status score of 0 or 1. 
HPV positivity was defined as tumours that were positive 

See Online for appendix

Chen		LancetOncol 2017	



Réponse	complète	à	3	mois	:	84%

SSP	à	2	ans	:	 92%	
(IC95	:	77-97)

Contrôle	LR	à	2	ans	: 95%	
(80-99)

Toxicité	tardives	:
– 5%	dysphagie	G3	à	3	mois
– aucun	patient	avec	NE	à	6	mois
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reduced-dose radiotherapy was associated with a much 
lower frequency of late adverse events than in historical 
controls. The closest comparison is with the ECOG 2399 
study,6 in which the same chemoradiotherapy regimen 
was used except that radiation was given to a dose of 
70 Gy. 2-year overall survival and 2-year progression-free 
survival were 95% and 86%, respectively, which are 
similar to our findings of 98% and 92% with 15–20% less 
radiation. Moreover, in ECOG 2399, the incidence of 
grade 3 or worse dysphagia was 54% and of mucositis 
was 53%, compared with 9% for both in this study. 
Additionally, the proportion of patients needing 
gastrostomy-tube placement during treatment was much 
lower in our study (7% vs 26%). In a subset analysis of 
two prospective trials of chemoradiotherapy for locally 
advanced oropharyngeal cancer, with radiation doses of 
70 Gy, the incidence of grade 3 or worse mucositis 
was 56%.24 In that analysis, gastrostomy-tube dependence 
at 6 months was 17%, whereas in our study no patients 
had gastrostomy tubes at 6 months.

The mechanism of HPV-mediated response to 
radiotherapy is unclear. The most direct explanation is 
that HPV infection and the subsequent degradation of 
the p53 and retinoblastoma proteins by the viral 
products E6 and E7 somehow increase radiosensitivity 
of the host tumour, perhaps by interfering with 
mechanisms such as DNA repair, repopulation 
signalling, and cell-cycle redistribution.25 Increasing 
evidence indicates the importance of the micro-
environment in HPV-mediated radiation response. For 
example, radiotherapy increases the host immune 
response to viral antigens, which are expressed on 
tumours.7,8 Elevated numbers of tumour-infiltrating 
lymphocytes and circulating white blood cells in patients 
with HPV-positive head and neck cancer are associated 
with improved prognosis, which suggests that the 
adaptive immune system contributes to the suppression 
of tumour progression.26,27

The optimum reduced-dose treatment regimens for 
patients with HPV-positive head and neck cancers are 
being investigated by various groups. The ECOG has 
completed a single-arm study of induction chemotherapy 
followed by chemoradiotherapy with reduced-dose 
radiation and cetuximab in patients with HPV-positive 
oropharyngeal cancer who achieved complete response.28 
We chose our seemingly aggressive dose-reduction 
approach on the basis of data that suggested exquisite 
radiosensitivity and robust and rapid responses to 
treatment in patients with HPV-positive oropharyngeal 
carcinoma.28–30 Chera and colleagues31 found in a phase 2 
study of patients with HPV-positive oropharyngeal 
carcinoma that chemoradiotherapy with doses of 60 Gy 
radiation and weekly cisplatin was associated with 
pathological response in 86% of patients, based on biopsy 
and neck dissection after treatment. Data even suggest that 
radiotherapy without chemotherapy might be appropriate 
to treat HPV-positive oropharyngeal carcinoma.32,33

Our trial had some limitations. First, we acknowledge 
that this single-arm trial was small, which leads to 
inherent challenges in drawing definitive conclusions 
and doing subset analyses. The heterogeneity of our 
study population in terms of eligibility criteria might also 
be a confounding factor. Variables such as smoking 
history, response to induction chemotherapy, and 
advanced T and N stages are proposed to be important 
for prognosis.4,16,34 Finally, this study was not designed to 
assess the acceptability of induction chemotherapy for 
oropharyngeal cancer but to investigate the use of this 
approach as a means of selecting patients who might 
benefit from reduced-dose radiotherapy.

An additional limitation was that central review was 
not compulsory for assessment of p16 status. Pathologists 
generally score tumours as positive for HPV on the basis 
of strong and diffuse nuclear and cytoplasmic staining in 
more than 70% of the sample, but false-positive results 
have been reported in 2–7% of tests.35,36 Although p16 
expression is a reliable surrogate for tumour HPV status 
(concordance 96%),37 it is not 100% accurate. Thus, it is 
possible that we included patients with HPV-negative 

Induction chemotherapy 
(n=44)

Chemoradiotherapy 
(n=44)

Grades 1–2 Grade 3 Grades 1–2 Grade 3

Anaemia 39 (87%) 1 (2%) 27 (61%) 1 (2%)

Anorexia 4 (9%) 1 (2%) 9 (20%) 2 (4%)

Anxiety 7 (16%) 0 4 (9%) 1 (2%)

Arthralgia 9 (20%) 1 (2%) 4 (9%) 0

Bone pain 6 (14%) 0 2 (5%) 0

Constipation 3 (7%) 0 17 (39%) 0

Cough 2 (5%) 0 16 (36%) 0

Dehydration 4 (9%) 1 (2%) 9 (20%) 1 (2%)

Dysphagia 20 (23%) 0 19 (43%) 4 (9%)

Hypokalaemia 8 (18%) 1 (2%) 4 (9%) 0

Hypomagnesaemia 5 (11%) 0 5 (11%) 0

Hyponatraemia 20 (23%) 2 (5%) 6 (14%) 2 (5%)

Increased creatinine 18 (41%) 0 4 (9%) 0

Leucopenia 23 (52%) 17 (39%) 37 (84%) 3 (7%)

Mucositis 16 (36%) 1 (2%) 34 (77%) 4 (9%)

Nausea 8 (18%) 1 (2%) 18 (41%) 1 (2%)

Neuropathy 9 (20%) 0 3 (7%) 0

Neutropenia 18 (41%) 5 (11%) 9 (20%) 0

Pneumonia 0 0 1 (2%) 1 (2%)

Dermatitis 0 0 33 (75%) 3 (7%)

Thrombocytopenia 20 (23%) 0 0 0

Voice alteration 0 0 6 (14%) 0

Vomiting 5 (11%) 0 0 0

Xerostomia 1 (2%) 0 42 (95%) 1 (2%)

Grade 1–2 events that occurred in ≥10% of patients and all grade 3 events are 
shown. Some patients had more than one event. No grade 4 events were 
reported. No patients died from adverse events.

Table 2: Treatment-emergent adverse events 

Résultats

Toxicité	aigues					



Tactique	2
Réduction de	la	dose	de	radiothérapie
• 3 phases	II	à	suivre

NRG-HN002 (NCT02254278) II 295 Stage III - IV OPSCC IMRT, cisplatin weekly 60 Gy in 6 wks
HPV (+), Non-Smoking IMRT, cisplatin weekly 60 Gy in 5 wks

Adapative (NCT03215719) II 53 T1-T2,	N1-N2b	or	T3,	N1-N2b, An	interval	scan	at	4	weeks	 to	assess	 R
Adaptive	Treatment De-escalation in	Favorable	Risk HPV+	OPSCC HPV (+), >40%	shrinkage	:	deescalated	RTCT

≤40%	shrinkage:	standard	RTCT

MSCC (NCT03323463) II 76 HPV (+) and hypoxia (-) F-FMISO PET/CT Scan
Major Radiation Reduction for HPV+ Oropharyngeal Carcinoma T1-2 N1-2b OPSCC IMRT: 30 Gy over 3 weeks

Surgical resection CT cisplatinum x2 cyclesStart	October	2017	– Expected	October	2020	

Start	October	2014	– Expected	May	2019	

Start	July	2017	– Expected	July	2020	



Tactique	3
Intégrer une chirurgie mini	invasive

Start	August	2013	– Expected	February	2020	

Start	December	2014	– Expected	December	2019

Start	January	2013	– Expected	May	2018

Start	September	2013	– Expected	October	2018

ORATOR2		(NCT03210103) Open	 120 T1	or	T2,	N0-2 Active	Comparator:	Arm	1,	RT+/- CT
HPV (+), Experimental:	Arm	2,	TOS	+	Neck	SurgStart	August	2017	– Expected	August	2028	



PATHOS	trial



• La	déflation	thérapeutique	est-elle	vraiment	légitime ?	
– /	tolérance	aiguë
– /	réduction	des	effets	secondaires
– /	politique	de	santé

• Pour	quels	patients	?	
– Jeune	 (risque	de	seconde	localisation)
– Fragile
– Systématique
– Hyper	sélectionné	 (T1-2	;	<N2b;	non	fumeur)	

• Quel	niveau	de	risque est	acceptable	?	
– Risque	acceptable	d’échec	du	traitement	/	information	patient

• Les	test	diagnostiques	sont	ils	fiables ?	
– HPV
– p16

KEY	QUESTION



KEY	QUESTION
« Quelle	réduction	de	taux	de	survie	les	patients	sont-ils	prêts	à	accepter	

pour	réduire	la	morbidité	associée	au	traitement	standard	? »

« S'il	n'y	a	pas	de	prix	à	payer,	c'est	que	cela	ne	vaut	rien.»



Le	Pour/Contre	de	la	déflation	HPV(+)

Kimple Oral	Oncology	2014	

Pour Contre

Survies	identiques? Perte	de	chance	de	guérison	?
Diminution	du	profil	de	toxicité Différence	en	toxicité	minime	(ou	déplacée)
Diminution	des	couts	individuel Economie	de	soins	

au	détriment	des	patients
Moins	d’arrêt	de	travail Barrière	psychologique	pour	délivrer	un	

traitement	moindre
Couts	collectifs	en	augmentation
Absence	de	vaccination	préventive Vaccination	efficace	!



Conclusions
• La déflation est toujours à l’étude, pour le traitement des carcinome

épidermoïdes de l’oropharynxHPV induit.
• Emergence d’un groupe de pronostic très favorable:

HPV(+) , non fumeur (< 10 PA) , < T4 N2c
• Aucune modification de prise en charge de ces patients ne devrait être

faite en dehors d’essais cliniques.
• Idéalement, tous les patients avec un cancer oropharyngé HPV induit

devraientêtre inscrits dans des essais cliniques.
• Pour ceux qui ne participent pas à un essai:

– se rappeler que la prise en charge initiale, chirurgicale ou basée sur la
radiothérapie, reste très efficace pour la grandemajorité des cas.

– aujourd’hui, ce sont surtout leurs préférences personnelles qui vont guider
la thérapeutique plus que les résultats acquis des études évaluant la
déflation.

• Des (nouvelles) données arrivent bientôt…
… mais leur interprétationsera (très) complexe !



Conclusion




