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Oropharynx Cancer 
Management Options

• Primary Radiation Therapy

• When to add Concomitant 
chemotherapy to RT?

• Primary Surgery

• When to add RT and CT to S?

• Minimize therapeutic 
modalities

• Minimize toxicity and cost
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Oropharynx Cancer 
Management Options

• RT alone or Surgery alone for 
early stage disease

• Surgery can help avoid RT or 
chemotherapy in some cases

• RT can help avoid surgery in 
some case

• Chemotherapy may not always 
be needed with RT

• Current focus is de-intensification 
and personalization of care
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2 Year OS 2 Year FFS

HPV (+ve) 94% 86%

HPV (─ve) 77% 75%

P16 (+ve) 92% 87%

P16 (─ve) 75% 72%

Rischin et:  Prognostic significance of 

HPV and p16 – oropharynx cancer

JCO 27:15s, 2009 (ASCO) abstract
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Radio-curability of HPV+ H&N 
Ca

Author & 

Cooperative Grp 
N XRT Induction Concurrent

Media

n F/U
HPV+

Outcom
e Time

HPV+ HPV-
p-

value

Hazard Ratio 
HPV+ vs. 

HPV-

Fakhry ECOG 96 70 Gy

2 cycles paclitaxel 

175mg/m2 + carbo 

AUC 6 

weekly 

paclitaxel 

30mg/m2 x 7

39 mo 40% 2-year 95% 62% 0.005 0.36

Rischin TROG 195 70 Gy none
cisplatin +/-

tirapazamine
27 mo 28% 2-year 94% 77% 0.007 0.29

Gillison RTOG 

0129 
323

70-72 

Gy
none

cisplatin 

100mg/m2 

x2-3

4.8 yrs 64% 3-year 79% 46% 0.002 0.44

Settle TAX324 119
70-74 

Gy

3 cycles taxotere 

75mg/m2 +cisplatin 

100mg/m2 + 5FU 

1000mg/m2/day x 4

weekly 

carboplatin 

AUC 1.5 x 7

67 mo 50% 5-year 93% 35% <0.001 0.2

Lassen DHA 

NCA5 
156

62-68 

Gy
none

nimorazole 

1200mg/m2/d

ay x 30

>60 

mo
22% 5-year 62% 26% 0.003 0.44

Trotti et al. RTOG 1016 Protocol. www.rtog.org

 HPV+ outcomes among prospective H&N trials:7
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Refining American Joint Committee on Cancer/Union for International 
Cancer Control TNM stage and prognostic groups for human 

papillomavirus-related oropharyngeal carcinomas.
Huang SH, et al. J Clin Oncol. 2015 Mar 10;33(8):836-45. doi: 

10.1200/JCO.2014.58.6412. Epub 2015 Feb 9.

STAGE WHY?

Stage I -No difference
• T1-3, N0-N2b

Stage II -Bilateral Neck

• T1-3, N2C nodes is worse

Stage III T4a=T4b

• T4 or N3 N3 worse

Stage IV 

• M1
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New Ideas To Personalize and 
Optimize Radiation Therapy

• Mathematical Modeling

• Adaptive Therapy

• Genomics and Dose 
personalization

• Radiomics and Cancer 
Specific Imaging



2017 forecasting
cancer

Mathematical models of treatment 
response
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Framework for patient-specific 
adaptive radiation fractionation

1
6

t0 t0+∆t

t0 t0+∆t

Diagnosis Treatment simulation
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Framework for patient-specific 
adaptive radiation fractionation

1
9

t0 t0+∆t

t0 t0+∆t

Prediction of response to 

fractionation adaptation.

Patient-specific treatment 

recommendation.

Diagnosis Treatment simulation
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B C

Planning Scan CBCT day 10

CBCT day 20 CBCT day 35
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Use of Cone Beam CT to Assess Mid Treatment Nodal 
Response to Chemoradiation Therapy in Oropharyngeal 
Squamous Cell Carcinomas: Implications for Adaptive 

Radiation Therapy
Stewart R et al ASTRO 2015

Nodal Decrease Day 
20

> 40 % < 40% and p value

Regional Control 100% 78.4%   p=0.03

2 year DFS 95.5% 72.7%  p=0.06

Local Control 100% 85%     p=0.08

Overall Survival 100% 100%   p=0.11
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Use of Cone Beam CT to Assess Mid Treatment 
Nodal Response to Chemoradiation Therapy in 
Oropharyngeal Squamous Cell Carcinomas: 
Implications for Adaptive Radiation Therapy

Stewart R et al ASTRO 2015

2 year Distant Metastasis Rate

>10 vs < 10 pack year 
smoking

30% vs 0%    p=0.01

p16 (-) vs p16 (+) 29% vs 4 %    p=0.01
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Use of Cone Beam CT to Assess Mid Treatment 
Nodal Response to Chemoradiation Therapy in 
Oropharyngeal Squamous Cell Carcinomas: 
Implications for Adaptive Radiation Therapy

Stewart R et al ASTRO 2015
Importance of Response in Smokers and p16 

(+) Patients- Power of Adaptive Therapy

Smoker >10pyh or 
p16 (+) status

Nodal Decrease 
Day 20 > 40 %

Nodal Decease Day 
20 < 40% and p 
value

2 year Regional 
Control- >10pyh

100% 49%   p=0.04

2 year Regional 
Control p16 (+)

100% 78%     p=0.05
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Calibrate Expected Success of RT:
RSI Score Distribution

Torres-Roca JF et al (2014) ASTRO
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Phase II Protocol to Test Proliferation 
Saturation Index to Personalize Radiation 
Therapy Fractionation for Patients with 
Squamous Cancer of the Head and Neck
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log-rank p = 0.013

Hypothesis: By personalizing fractionation, we can improve the 
percentage of patients achieving a 32% or greater tumor 
reduction by week 4 from ~50% to ~70%

Radiation 
Oncology
Jimmy Caudell, 
MD, PhD

Heiko Endegling, 
PhD
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Biologically Adaptive Radiation Therapy for Head and Neck 
Cancer – A Personalized Approach Based Upon Genomics 

and Response

PRE-Tx

PET-CT
MRI
RSI-GARD

PRESCRIBE

Data Collection
PSI Modeling
Radiomics

60 Gy
70 Gy

Simulation

CT WK 1
Daily
CBCT

√

WK 2
Daily
CBCT

√

WK 3
Daily
CBCT

√

WK 4
Daily
CBCT

√

WK 5
Daily
CBCT

√

WK 6
Daily
CBCT

√

WK 7
Daily
CBCT

√

GARD ≤ STD GARD > STD

≥ 40 RR
Reduce dose to GARD
Floor 54 or 60 Gy

STANDARD

< 40 RR STANDARD
ACCEL

Go to GARD
up to 80 Gy
ACCELNON

INFERIORITY
70%

Eval MR
@ 20 Tx
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65 y/o man S/P S+RT for a R 

parotid cancer. In 2004 he 

presented with a L 

BOT/pharyngoepiglottic fold 

cancer. 

Case: Re-irradiation for 

recurrent disease/second 

primary cancer
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Oropharynx Cancer Schema

T1-2 N0

Primary 
RT

Primary 
Surgery

Clinical 
Trial
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Oropharynx Cancer Schema

T1-4, N1

Chemo -
RT

RT Alone

Surgery 
plus 

RT+/-
Chemo

Clinical 
Trial
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Oropharynx Cancer Schema

Any T, N2+

Chemo-
RT

Clinical Trial
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Follow Up Care

• Overwhelming percentage of events 
occur in the first 3-6 months and 
definitely by 12 months

• De-Intensify follow up beyond 12 
months.

Chemo-RT
OR

RT Alone

PET-CT
FOR
Re-Evaluation

3 MONTHS

Frakes, J et al.  Cancer Volume 122, Issue 4, pp 634-641 13 Nov 2015 
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Prognostic Implication of Pathologic 
Residual Disease on Neck Dissection after 

Chemoradiation

Author # pts

% path 

residual 

disease

Survival

(pLN+ vs pCR)

Distant 

metastasis

(pLN+ vs 

pCR)

Regional 

Failure

(pLN+ vs 

pCR)

Local 

Recurrence

(pLN+ vs pCR)

Sewall

[130]
107 28% 13% vs 1%

Hu [145] 82 29%
DFS 47% vs 85%

p=0.013

41% vs 11% 

p=0.011

14% vs 4%, 

p=0.376

McHam

[131]
76 33%

20% vs 0% 

p<0.001

Stenson

[132]
73 21%

3 yr OS: 36% vs 

72% p=0.008

Argiris

[133]
61 31%

5yr PFS:62% vs 

80% p=0.11

Lavertu

[136]
35 34%

50% vs 83% 

(p=0.03)

Newkirk 

[120]

33 (39% 

CT)
45% 33% vs 0%
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Oropharynx- Conclusions

• Oropharynx cancer treatment is 
evolving

• New principles beyond TNM are 
guiding the next generation of 
therapeutics

• Model for both multidisciplinary 
care as well as the development of 
personalized oncology
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H. Lee Moffitt Cancer Center and 

Research Institute; Tampa, Florida

Thank You


