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Background

• Concurrent RT with cisplatin (40 

mg/m2 weekly or 100 mg/m2 tri-

weekly) is standard of care for 

locoregionally advanced HNSCC

• However, many HNSCC patients 

have a contraindication to cisplatin, 

due to advanced age or comorbidities

– Poor Performance Status

– Renal Insufficiency

– Hearing Loss / Neuropathy

Juarez et al. 2017



Poor Outcomes for Older Patients

• Many studies have documented poor 

outcomes for older or medically unfit 

patients (2Y PFS ~40%) 

• Poorer fitness for intensive therapy 

worse disease control

• Poorer underlying health  increased 

competing mortality

Kish et al. J Geriatr Oncol 2021

RTOG Trial Data

Age ≥ 70

Age < 70



Increasing Prevalence of HNSCC in Older Patients

• Approximately 1/3 of the HNSCC population is > 65

• Incidence of HNSCC rising among older patients

• People living longer with comorbid illnesses (~10-

15% of HNSCC patients with severe comorbidity)

• More than 50% of patients > 70 will not receive 

cisplatin even if otherwise indicated

Zumsteg et al. 2016



Challenges with Conducting Trials 

in This Population 

• Older patients / patients with comorbidities under-

represented in most trials

• No universally agreed upon standard of care

• Lack of uniform definition of cisplatin ineligibility



Treatment Options in Cisplatin 

Ineligible Patients



Alternatives to Cisplatin

• #1 Cetuximab 

– Most common regimen in U.S./Europe, 

used in ~2/3 of cases

– FDA-approved / standard dosing

• #2 Carboplatin and/or Taxane-

based Chemotherapy

– Favored by some institutions

– Lack of head-to-head data

• #3 RT alone

– Used primarily in frail populations

– Likely inferior to RT + radiosensitizer

Baxi et al. 2016

U.S. Medicare / SEER



RT+Cetuximab (Bonner et al.)

 Conducted in cisplatin-eligible population

 Did not include patients with medical comorbidities 

 Median age was 56

 Trend toward worse outcomes in older patients



GORTEC 99-02

(Bourhis et al. Lancet Oncol 2012)

Superior Results with 

Carboplatin (350 mg/m2) + 

5FU (3000 mg/m2) x two 5-

day cycles over RT with 

Altered Fractionation



DHANUSH (Tata) Trial 

Patil et al. JCO 2023

• 356 cisplatin-ineligible patients

• >90% HPV negative

• 2 year DFS 42% for 

RT/Docetaxel, 30% for RT Alone

• 2 year OS 51% for 

RT/Docetaxel, 42% for RT Alone

• Grade 3+ toxicities in 82% vs. 

58% for RT Alone



Comparative Effectiveness Studies

Xiang et al. 2019Sun et al. 2022

Selection Bias is a Major Problem in CE Studies



What Makes Someone 

“Ineligible” for Cisplatin?

• Absolute Contraindications

– Renal impairment (CCR < 50)

– Hearing loss / grade ≥ 2 tinnitus

– Grade ≥ 2 Neuropathy

– ECOG ≥ 3

– Pregnancy, Hypersensitivity

• Relative Contraindications

– ECOG = 2

– Significant / Multiple Comorbidities

– Weight Loss / Low BMI

– Advanced Age (> 70)

– Frailty Scores

Tata (DHANUSH) Trial Criteria



Cetuximab arm had worse OS, PFS, LRF

RTOG 1016 & De-Escalate Trials



Benefit of Chemotherapy Does Not Vary with Recurrence Risk

• MACH-NC Meta-Analysis (Zakeri et al.)

• >11,000 HN patients on RCTs



Effect of Cisplatin on PFS 
by Standard Risk Group

Cisplatin effectiveness

HR 0.42 (0.25-0.70) HR 0.59 (0.36-0.97) HR 0.76 (0.47-1.22)

Intermediate	
(RTOG 0129)

Cetuximab, 2-yr PFS 80.9%

Cisplatin, 2-yr PFS 79.0%

Cetuximab, 2-yr PFS 75.3%Cetuximab, 2-yr PFS 69.1%

1-sided	interaction	p=0.94

Very	Low	
(HN005	Eligible)

Low	
(RTOG	0129)

Cisplatin,	2-yr	PFS	92.3%
Cisplatin,	2-yr	PFS	

81.0%

Morse	et	al.	ASTRO	2023



Same PFS, Different Prognosis

Same PFS Different Relative Risk

Cancer Event

Competing Event

p = 0.74 p = 0.015

Data courtesy of RTOG (NRG Oncology)



Vitzthum et al. 2020

Plotting Relative Risk: Alligator Plots

HIGHER 

RELATIVE 

RISK FOR 

CANCER 

EVENTS



Relative Risk Better for Treatment Prediction

Zakeri et al. Cancer 2020

ω Score < 0.80 ω Score ≥ 0.80



Effect of Cisplatin on PFS by Omega Score (RTOG 1016)

Cisplatin effectiveness

HR 0.75 (0.49-1.15) HR 0.51 (0.29-0.90) HR 0.44 (0.25-0.76)

High

1-sided	interaction	p=0.055

Low Medium

Same Information, Advanced Model

Morse	et	al.	ASTRO	2023



Chemotherapy Effective in Patients > 70 

with Higher Relative Risk

ω Score < 0.80 ω Score ≥ 0.80

Zakeri et al. Cancer 2020



Durvalumab 1500mg at -2 

weeks then Q4 weeks for 7 

total cycles + 70 Gy IMRT

Cetuximab 400mg/m2 at -1 

week then 250 mg/m2

weekly for 8 total cycles + 

70 Gy IMRT

NRG HN004 Phase II/III Trial Schema
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PFS by Treatment & P16 (post-hoc analysis)

NRG-HN004

P16+

P16-

Cetux

Durva



PembroRad Trial

(Tao et al Ann Oncol 2023)

GORTEC-REACH

(Bourhis et al. Ann Oncol 2021)

Other Negative Immunotherapy Trials



Randomized Trials 

Testing Cisplatin Alternatives

NRG HN005 KEYCHAIN



Novel Therapeutics: DNA-PK Inhibition 

(Peposertib) - NRG HN008 Trial



Second mitochondria-derived activator of caspase 

(SMAC) Mimetics in Head/Neck Cancer
IAPs regulate apoptosis and modulate NF-κB signaling 

driving expression of genes involved in 

immune/inflammatory responses. Radiosensitizing effect 

of xevinapant is mediated by caspases and TNF-α. 

(Gomez-Roca et al. 2021)

Matzinger et al. Radiother Oncol 2015



 Oral xevinapant 200 mg per day on days 

1–14 of 21-day cycles, x 3 cycles was well 

tolerated with CRT

 Similar overall Grade 3+ toxicity
 85% Xevinapant arm

 87% Placebo arm

 Grade 3+ Dysphagia (with bolus cisplatin)
 50% Xevinapant arm

 21% Placebo arm

 Xevinapant improved PFS/OS when added 

to RT/cisplatin, in contrast to cetuximab 

(RTOG 0522) and immunotherapy (Javelin, 

KEYNOTE-412)

Phase 2 Efficacy & Safety of Xevinapant with CRT



NRG HN012 (X-CELSIOR) 

Trial Schema
Randomized Phase II/III Trial of Radiotherapy with Concurrent Xevinapant  

vs. Radiotherapy with Concurrent Cetuximab in Patients with Stage III-IVB  

Head and Neck Cancer with a Contraindication to Cisplatin
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Conclusions

• Standard of Care when Cisplatin Contraindicated Remains Controversial

– RT + Cetuximab

– RT + Carbo/Taxol

– RT + Docetaxel

• Radioimmunotherapy Essentially a Bust

• Relative risk is a critical predictor of treatment effects

• Novel therapeutic strategies under investigation (SMAC mimetics, etc.)
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