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Use of primary chemoradiotherapy has increased
considerably.
— National cancer database 1985 - 2001 in US

— CRT increased from 15 to 30% head and neck
patients

Chen, Laryngoscope, 2007

Hence the emergence of salvage surgery after CRT
failure

Institute of Head and Neck Studies and www.inhanse.or
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Currently what Is the 3 year survival
rate of recurrent OPC treated
surgically?

« 10%
e 20%
e 35%
e 50%
e 65%

Institute of Head and Neck Studies and www.inhanse.or
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INHANSE Recurrence and Complex
Case clinic

Dedicated head and neck recurrence service

e Multi-disciplinary: surgeon, medical oncologist,
radiation oncologist, palliative care physician, SLT,
counsellor .

e Cutting edge treatments:
— Reconstruction - 3D bone reconstruction and pre-plating
— TOLS
— Cyberknife and tomotherapy
— Phase 1 and 2 clinical trials of new agents
— Best supportive care and psychological support

Institute of Head and Neck Studies and www.inhanse.or
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Hypotheses

Salvage surgery has a high complication rate

Salvage surgery after chemoradiotherapy failure is
feasible and effective.

Appropriate and adequate patient selection improves
outcomes

Interventions can be undertaken to improve outcomes
and decrease complications of surgery post CRT.

Institute of Head and Neck Studies and www.inhanse.or
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Complications of salvage surgery
post-CRT

Institute of Head and Neck Studies and www.inhanse.or
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?

70%

Complications of laryngeal salvage

RTOG 91-11: complication rates of salvage

laryngectomy

2008
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Weber, Arch Otolaryng HNS,

Fistula rates
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Complications of oropharyngeal salvage

MD Anderson

* Overall complications: 48%
* 71% >80% speech intelligibility

e 68% tolerate some oral intake, 87% de-cannulated
Zafaereo, Cancer, 2009

Vasso RICI: 21% fistula rate

www.inhanse.org
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Complications of laryngeal and
oropharyngeal salvage

Significant

www.inhanse.org
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|s salvage surgery feasible & effective?

Institute of Head and Neck Studies and www.inhanse.or
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Institute of Head and Neck Studies and
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|s salvage feasible?

% recurrences that could be salvaged

517/517

41/168
. 10/100
Larynx - Weber OPC - Zafareo OPC - Fallai

Weber, Arch Otolaryng HNS, 2008; Zafaereo, Cancer, 2009; Fallai, Tumori, 2006
www.inhanse.or
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Is laryngeal salvage effective?

RTOG 91-11
— LRC 2 years 74%.

— OS 2years /1%
Weber, Arch Otolaryng HNS, 2008

Institute of Head and Neck Studies and www.inhanse.or
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Outcomes of OPC salvage
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Meta-analysis; 1,015 patients

Study %
ID 0S (95% ClI) Weight

e Pooled 3

I
Surgical cohort :

_— Andrews —— 0.20 (0.02, 0.63) 1.06

year OS = Bussi — 0.24 (0.10, 0.45) 3.23
Gehanno —_— 0.24 (0.14,0.37) 7.47

26% Grant | 0.40 (0.28, 0.54) 5.85
Kostrzewa | —— 0.50 (0.34, 0.66) 3.86

Nichols | —— 0.43 (0.28, 0.63) 3.23

Reynolds Y 0.50 (0.17, 0.83) 0.91

Rodrigues - 0.16 (0.11, 0.22) 32.67

Viani — 0.31(0.20, 0.46) 5.85

¢ POOIed 5 Wilson | —— 0.54 (0.36, 0.71) 3.23

Zafereo

ear OS - Subtotal (I-squared = 76.1%, p = 0.000)
y

0.28 (0.15, 0.42) 5.42
0.26 (0.23, 0.30) 72.77

2 3 % Radiotherapy(reirradiation/brachytherapy)

Maulard 0.19 (0.07, 0.35) 5.04

Mazeron 0.14 (0.08, 0.24) 15.44

1%
——
Jayaram, Mehanna, Regueiro - 0.10 (0.03,0.33) 439
<
¢

Zafereo 0.32 (0.15, 0.56) 2.35
1 1 Subtotal (I- d =10.9%, p =0.338 0.16 (0.10, 0.22) 27.23
Head Neck, in print ubtotal (-square 6P =0.338) ( )

Heterogeneity between groups: p = 0.004

Overall (I-squared = 73.9%, p = 0.000) 0.23 (0.20, 0.27) 100.00

Institute of Head and Neck Studies : !
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|s salvage feasible and effective?

Yes,

but oropharyngeal much more difficult and
less successful

www.inhanse.org
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Evidence for improved outcomes

Monalisa after one week in USA

Before

Institute of Head and Neck Studies and

Ediicatinn
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Improving outcomes

Jayaram, Mehanna,
Head Neck, in print

Institute of Head and Neck !

Ediicatinn

Study
ID

Surgery

Pre 2000

Pre & Post 2000

Post 2000

Subtotal (I-squared =93.6%, p = 0.000)

RT

Pre 2000

Pre & Post 2000

Subtotal (I-squared = 64.5%, p = 0.093)

Overall

Pre 2000

Pre & Post 2000

Post 2000

Subtotal (I-squared =96.7%, p = 0.000)

0S (95% Cl)

0.20 (0.15, 0.24)
0.35 (0.27, 0.43)
0.51 (0.40, 0.62)
0.27 (0.23, 0.30)

0.14 (0.08, 0.21)
0.32 (0.12, 0.52)
0.16 (0.10, 0.22)

0.18 (0.14, 0.21)
0.40 (0.34, 0.46)
0.51 (0.40, 0.62)
0.26 (0.23, 0.28)

Pooled 5 yr OS

0

www.inhanse.or
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Why ?

HPV recurrence
2-year OS recurrence HPV+ 54.6% v HPV-ve 27.6%

100 {\.
LN
LY
80 Y.
b
- 1
E"n'- ..h"‘---l
= 60+ A\,
S
.E 'I'.,_h
S 40 L
m ) i ™
“hesssssns . T
20 - .
pl16 positive
== 16 negative
0 0.5 1.0 1.5 2.0
Time Since Progression (years)
Institute of Head and Neck Studies and FAKHRY ET AL, JCO,2015 www.inhanse.or
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Institute of Head and Neck Studies and
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Distant metastasis and HPV

Post-DM Survival Probability

1.0

0.8

0.6

0.4

0.2

0.0

== HPV-
1B. Survival after Distant Metastases: — HPV+
HPVi+) (n=534) vs. HPVIi-) (n=23):
| « At l-year: 28% (17-40) vs. 13% (3-29)
: = At 2-years: 11% (5-21) vs. 4% ((-18)
| « At 3-yesrs: 6% (1-14) vs. 0%
- P=().002
i
I
-ln.
L
1—
l‘l
okl
-—= |
1 2 3 4 " 6
Year after DM Huang et al,
Oral OnCOIOgy’ www.inhanse.or
2012 ' '
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Institute of Head and Neck Studies and
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Fakhry et al , JCO, 2015

www.inhanse.or
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Better surgical techniques

Complications
60

64 open vs 64 TORS 50
multi-centre case-controlled
recurrent OPC

40

30 w OPEN
W TORS
20
10 -
2yr Recurrence Free Survival i Trach Feeding Tube Hosp stay

80

70 .

60 _—

50 _

40 +— e —

30 +—— _

20— S White, JAMA Oto;HNS, 2013

10 e .

0

Institute of Head an8 PI\EI'(\%ck Studies and

Ediicatinn
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Better surgical outcomes and post-
operative care
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complications following salvage

surgery OPC
25
20 —
15 e
10 -
5 i . .
. mortality following salvage surgery
<2000 <>2000 >2000 OPC
5
4 [ I
3 i
2 -
Jayaram, Paleri, Mehanna, Head Neck, in print .
0 i T
<2000 <>2000 >2000
Institute of Head and Neck Studies and 27 www.inhanse.or
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Better selection and decision making

o HmnZPpP@mDH

% of patients discussed at MDT
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Institute of Head and Neck Studies and DAHNO 29
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Future

Birmingham Recurrence and
Complex Case Clinic

Institute of Head and Neck Stud

Ediicatinn

www.inhanse.or
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Evidence of improved outcomes In salvage

surgery?

Yes

Better patient selection
Better techniques
Less complications
Better post-operative care

www.inhanse.org
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Patient selection...

Institute of Head and Neck Studies and

Ediicatinn

www.inhanse.or
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Predictors of good outcome

Tumour factors

* Second primary tumours

Weber, Arch Otolaryng HNS,
2008

« Small localised tumour
— Small T stage and overall stage

Kim, Laryngoscope. 2007; Agra et al, Laryngoscope. 2000, Zafaero,
Cancer. 2009

* No neck disease on recurrence Zafaero, Cancer. 2009

e Recurrence >12 months

— Patients recurring <6months have persistent disease -
WOrse prognosis

Agra et al, Laryngoscope. 2000; Zafaero,
Cancer. 2009

* No extracapsular spread

Institute of Head and Neck Studies and Zafaero, Cancer. M%hanse.or
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Predictors of good outcome

Patient factors

 Non-smoker or stopped smoking

Kim, Laryngoscope. 2007, Agra et al, Laryngoscope.
2000

 Good general health (ECOG state 0-1) and minimal co-
morbidities
Paleri, Oral Oncol. 2007

e (Good psychological state De Leeuw,
Psychooncology, 2000

e Good family support — married Agada, J Laryngol Otol. 2009

Institute of Head and Neck Studies and www.inhanse.or
cneatine o RENAIOLIS 1 <niritiial Howeenian RA Mearlii77i -



Predictors of good outcome
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Treatment factors

* No previous RT or chemo Paleri, Oral Oncol. 2007, Zafereo, Cancer
, 2009

* No toxicity from previous treatment

Puthawala. Int J Radiat Oncol Biol Phys
2001

* Resectable with no gross tumour and no surgical margins

Zafereo, Cancer , 2009

* No vital structures involved - the carotid arteries, brachial plexus
and pre-vertebral muscles.

Freeman, Curr Opin Otolaryngol Head Neck Surg,.
2005

Institute of Head and Neck Studies and www.inhanse.or
Ediicatinh e Imvzinhv7inAa natinnte 1Nn Aoacicinn MmAalzinAa anA fai1larad infAarm atinn
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ldeal patient profile

 IT1-T2 NO-N1 second primary, no ECS
e >12 months after treatment

« ECOG 0-1, minimal morbidities

e Good psychological and social support
 Non smoker or stopped smoking

 No previous RT or CRT

 Fully involved in the decision making

Institute of Head and Neck Studies and www.inhanse.or
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Best methods to identify patients recurrence
and metastases post CRT?

Institute of Head and Neck Studies and www.inhanse.or
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Best method for detection of recurrence

Clinical examination:
— Symptoms not specific.
— Indirect laryngoscopy: sens 87%, spec 14%.

— Exam under anaesthetic
« 207 scopes in 131 patients.
» 31% false negative biopsies with recurrence within 6mnth

Brouwer, Eur Arch ORL,2006

CT/MRI

« CT/MR unable to differentiate reliably between
cancer, oedema, interstitial radiation fibrosis and

necrosis
« CT did not have value over clinical exam in 46 pts
after RT Qjiri, Int J Radiat Oncol Biol Phys 2002

* Follow up CT after initial post treatment CT
detected 40% of recurrences earlier than clinical
examination

Institute of Head and Neck Studies and . www.inhanse.or
Hermans, Radiology,
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A systematic review and meta-analysis of the role of
positron emission tomography in the follow up of head and
neck squamous cell carcinoma following radiotherapy or
chemoradiotherapy

lsles, M.G.,* McConkey, C.! & Mehanna, H.M.*'

*Imstitute of Head and Neck Studies and Education, Department of Otorhinolaryngology Head Neck Surgery, Uni-
wversity Hospital, Cowentry, 1D£pﬂrrm£ﬂr of Otorhinolaryngology Head Neck Surgery, Heart of England Foundation
Trust, Birmingham, and "Warwick Medical School Climical Triak Unit, University of Warwick, Coventry, UK

REVIEW I

Accepted for publication 8 February 2008
Clin. Otolaryngoel. 2008, 33, 210-222

Institute of Head and Neck Studies and www.inhanse.or
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Detection of Recurrence — PET scan

Accuracy

Sample Sens Spec PPV
Primary 453 91.8% 80.8% 76.4%
(45-100) | (53-100) | (40 —100)
Neck 70 93.4% 80.8% 63.7%
(86 —100) | (73-94) | (60-67)

84.9%
(50 — 100)

Institute of Head and Neck Studies and

Ediicatinn

82.1
(74 - 94)

www.inhanse.or

fal




Warwick
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e Medical School

Network
CLINICAL TRIALS UNIT

HunZpmd H

PET-NECK

A multi-centre randomised phase lll trial comparing PET-CT guided
watch and wait policy versus planned neck dissection for the
management of locally advanced (N2/N3) nodal metastases in patients
with head and neck squamous cancer

Chief investigator: Hisham Mehanna

=
'HTA Technciogy
v

Assessment
Institute of Head and Neck Studies and — www.inhanse.or
‘\h""'--.__
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PET Neck Trial schema

Eligible and consenting patient

y

PET CT guided Randomise Standard
‘active / \A treatment
surveillance’ ‘planned ND’
A 4 v
CRT CRT

y

A 4

PET-CT & Assessment NDf:)efCéI:TOF
9-13 wks after CRT completion atter
A 4
Y CT & Assessment
If CR primary: 9-13 wks after CRT completion
is neck +ve or equivocal on
PET-CT? Neck dissection
g >
Yes within 4 wks
No l
Clinical Follow up:
Yr 1- monthly; Yr 2-two monthly
Institute of Head and Neck Studies and www.inhanse.or
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100

Results — Overall survival

90 -
80 -
70 A
60 -
% 50 A
40 -
30 A
20 A
10 |

-
LT T 1Y

—— Neck dissection 62 deaths

----- PET-CT surveillance 60 deaths

Number at risk
Neck dissection 282
PET-CT surveillance 282

12 24 Months 36
243 204 118
259 224 110

Institute of Head and Neck Studies and

Ediicatinn

48

32
33

60

Control arm 2 year OS 81.5%, better than
expected (75%)

Treatment hazard ratio 0.92
in favour of surveillance
95% CI (0.65, 1.32)

HR 0.92 rules out an unfavourable
difference >4% in 2-year OS at the 5%
one-sided alpha level

www.inhanse.or
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90
80
70
60
9% 50
40
30
20

10

—— plé+ve, Neckdissection 23 deaths (n=171)
====pl6+ve, PET-CT surveillance 17 deaths (n=164)
——— pl6é-ve, Neck dissection 25 deaths (n=49)
====pl6-ve, PET-CT surveillance 33 deaths (n=62)

12 24 36 43

Two year overall survival:

P16 positive 92.1%, (95% Cl 89.1 to 95.0)
P16 negative 56.3%, (95% Cl 47.1 to 65.6)
Hazard ratio 5.9 (95% Cl 3.9 to 8.8)

Institute of Head and Neck Studies and www.inhanse.org 52

Ediicatinn

60

Overall survival by p16 status and treatment

www.inhanse.or

fal



Results — Cost effectiveness

Cost saving

HunZpmd H

per-person
1 """'OIinnooc
te0s000000000
09 - e AR Secondary care
08 £1,415
w 0.
S ($2,165)
€07 -
2
E 0.6
E 05 - = Planned ND Primary and
2 secondary care
S 04 1 e oo e PET-CTsurveillence
o £5,791
g% ($8,963)
202 -
3
£ 01 -
0
£0 £50,000 £100,000 £150,000
Willingness to pay per QALY threshold (£/QALY)
At a £20,000 per QALY threshold PET-CT guided management is
associated with a 99% probability of being cost-effective
compared to planned ND.
Institute of Head and Neck Studies and www.inhanse.or
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Detection of distant metastasis by PET
CT

« RCT comparing PET CT
vs Chest CT

e Distant metastasis in 21%
of 92 HNC patients.

 FDG-PET higher
sensitivity than CT (53%
vS. 37%)

e Higher positive predictive
Institute of\ﬁalauﬁ I\uaaﬂjiggl:d (80% VS.

Ediicatinn=rr—mn 7 \
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INHANSE RAC protocol for
Assessment

Detailed History

Examination

PET CT

EUA and biopsy
anaesthetic assessment
research biopsies

Speech and language and dietetics assessment

Additional imaging for surgical/RT planning if necessary— CT/MR

Institute of Head and Neck Studies and www.inhanse.or
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INHANSE RAC Decision Making Protocol

1. What were the previous disease and treatments?
including poor prognosis features and involved margins
details of RT fields and doses — any geographic misses
levels of neck dissection
time since treatment

2. Is there any evidence of distant metastases?

3. Is there recurrence at the primary site?
is it recurrence or a second primary tumour?
what is extent/size of the primary recurrence?

4. Is there recurrence in the neck?
what is extent/size of the neck recurrence?
Is there evidence of soft tissue extension or nodal extra-
capsular extension by physical examination and on imaging?

Institute of Head and Neck Studies and www.inhanse.or
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Assessment

5. Is there evidence of involvement of the carotid arteries,
brachial plexus and pre-vertebral muscles?

6. Can the recurrence be excised surgically with no gross tumour
left behind?

7. Are there complications and toxicity of previous treatment?
osteoradionecrosis
dysphagia

8. Is it possible to give more RT and /or chemotherapy?

9. What are the potential functional deficits of
excision/treatment of the recurrence?

10. What is the state of the patient’s reserve, psychological state,

general health, and family / social support, and what are the
Institute of Head and Neck Studies and patient’s wishes? www.inhanse.or

Ediicatinn N
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Head and Neck Cancer

Recurrence

Evidence-based, Multidisciplinary Management

Hisham Mehanna
K.Kian Ang

Institute of Head and Neck Studies and

Ediicatinn
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Reducing complications

THn rﬂ_’:

.
L

v,
§ET r-

"Nurse, get on the internet, go to SURGERY.COM,
scroll down and click on the 'Are you totally lost?'
icon.”

Institute of Head and Neck Studies and www.inhanse.or
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Evidence-based techniques to reduce
complications of salvage surgery

HhnZpomd H

Selection of appropriate surgical options.
laryngectomy is not the only option:

laser CO2 — TORS — open partial procedures
Paleri, Cancer, 2011 ; Marioni, Acta Oto, 2006; Steiner, Head Neck , 2004

Decreasing morbidity of the surgery.
Decreasing fistula rates:
interposition flaps - Patel, Otolaryngol Head Neck Surg, 2009
flap closure of pharynx-Withrow, Laryngoscope, 2007
salivary bypass t-tubes -Murray DJ, Head Neck, 2007
seconda ry puncture-emerick, Otolaryngol Head Neck Surg, 2009

Reducing strictures and improving wound healing:
horizontal linear pharyngeal closure
separate stoma site -Emerick, Otolaryngol Head Neck Surg, 2009

Decreasing post-neck dissection morbidity:

selective neck dissection-Robbins, Arch Otolaryngol Head Neck Surg,
2005

Institute of Head and Neck Studies and www.inhanse.or
E o imatinn horizontal skin incisions .
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Integrating research into multi-
disciplinary clinical practice

“Maybe a smaller dose next time!”

Institute of Head and Neck Studies and www.inhanse.or
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INHANSE Recurrence and Complex
Case clinic

Dedicated head and neck recurrence service

e Multi-disciplinary: surgeon, medical oncologist,
radiation oncologist, palliative care physician, SLT,
counsellor .

e Cutting edge treatments:
— Reconstruction - 3D bone reconstruction and pre-plating
— TOLS
— Cyberknife and tomotherapy
— Phase 1 and 2 clinical trials of new agents
— Best supportive care and psychological support

Institute of Head and Neck Studies and www.inhanse.or
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Integrating research into clinical practice

INHANSE Aim:

offer every HNC and complex patient coming to
our service the opportunity to participate in a
research trial.

Institute of Head and Neck Studies and www.inhanse.or
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Current trials activity at InHANSE

Phase IlI/IV

Pet NECK*
De-ESCALaTE HPV*
ElaTION*
Co-STAR*
ARTDECO*
LIHNCS*
OroMouth HPV
HN5000

CRES

Quality of Life
DeTEQT*
QUIT*

*
Institute of He(;é'l a%{jVIGeIEL Studies and

Ediicatinn

Phase I/Il & feasibility
ARCHIMEDES
Cyber-recurrence

PACIFIC

ASPOD*

Diffusion Thyroid

TiTAN*

BAHA infection

*=RCT
blue=led by INHANSE

Biomarker

Immugen
PrediCTR oropharynx

www.inhanse.or
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Recruitment in ENT Head Neck at
UHB

/
350 ~
300 -/
250 —/
200 1V _
/ B Portfolio
150 - B Non portfolio
100 -/
50 —/
D | T T
April 2011- April 2012 - April 13 -
March 2012 March 2013 March 14
Institute of Head and Neck Studies and www.inhanse.or
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NHS |

National Institute for
Health Research

Clinical Research Network
Cancer

Wee-1 inhibitor in addition to standard of care

Co-investigators

Hisham Mehanna, Birmingham
James Good, Birmingham
Kevin Harrington, RMH
Martin Forster, UCL
John Chester, Cardiff
Joe Sacco, Liverpool
Anthony Kong, Birmingham
Christina Yap, CRCTU
Rachel Watkins, INnHANSE
Jo Parish, Birmingham

Institute of Head and Neck Studies and 69 www.inhanse.or
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Future — CIRCA project

' O EHunZpms H

e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812

MARCH 8, 2012

VOL. 366 NO. 10

Intratumor Heterogeneity and Branched Evolution Revealed
by Multiregion Sequencing

Marco Gerlinger, M.D., Andrew ). Rowan, B.Sc., Stuart Horswell, M.Math., James Larkin, M.D., Ph.D.,
David Endesfelder, Dip.Math., Eva Gronroos, Ph.D., Pierre Martinez, Ph.D., Nicholas Matthews, B.Sc.,

Aengus Stewart, M.Sc., Patrick Tarpey, Ph.D., Ignacio Varela, Ph.D., Benjamin Phillimore, B.Sc., Sharmin Begum, M.5c,,
Meil Q. McDonald, Ph.D., Adam Butler, B.5c., David Jones, M.5c., Keiran Raine, M.5c., Calli Latimer, B.Sc.,
Claudio R. Santos, Ph.D., Mahrokh Nohadani, H.N.C., Aron C. Eklund, Ph.D., Bradley Spencer-Dene, Ph.D.,

Graham Clark, B.Sc., Lisa Pickering, M.D., Ph.D., Gordon Stamp, M.D., Martin Gore, M.D., Ph.D., Zoltan Szallasi, M.D.,

R1 (G3)

R3 (G4)
R4 (G1)

RS [G4)

Hilurm

RE (G1)

RS (G4)

Shared primary
B Shared metastasis
M Private

Julian Downward, Ph.D., P. Andrew Futreal, Ph.D., and Charles Swanton, M.D., Ph.D.
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KDMSC (missense and frameshift) Pref
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Volume of recruitment in head neck trials
correlated with improved overall survival

100 ==

=
e High recruiters

E 80 4 R‘_‘L
™
= B0- .
= Low recruiters
=
o
= 40
o
| -
k]
=

207 —huac

HLAC
0 1 2 3 4 5

Time Since Random Assignment (years)
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Risk of death

at Low Recruiter
Centres

within same RCTs

91% higher
(HR 1.91,
95% Cl, 1.37 to 2.65)

and

72% higher

(HR, 1.72;

95% ClI, 1.23 to 2.40)
If adjust for

RT deviations
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Conclusions

Salvage of recurrences is feasible and effective.

Assess patient comprehensively - PET CT is most effective
method of detection of recurrence.

‘Ideal’ profile for patient selection

Integrating research into multi-disciplinary clinical practice is an
Important aim.

Institute of Head and Neck Studies and www.inhanse.or
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Currently what Is the 3 year survival
rate of recurrent OPC treated
surgically?

« 10%
e 20%
e 35%
e 50%
e 65%

Institute of Head and Neck Studies and www.inhanse.or
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For salvage surgery, make sure you
assess and plan well...

Institute of Head and Neck Studies and www.inhanse.or
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