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Clinical trials on PORT: 
Early OSCC and dose 
fractionation, Node negative, 
OCAT, 
deintensification strategies: 
HPV +, MSKCC protocol: RO 30 



Adjuvant Therapy in Early Oral Cancers
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• Considerations of disease control: Site, extent, stage

• Anticipated functional and cosmetic outcomes

• Availability of resources and expertise

Choice of Treatment
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Early-Stage Oral Cavity: Need for Adjuvant Therapy 

• Majority of  early Stage I-II tumours  have 5 year OS  75 – 85 % 

• 15-25 % are aggressive tumours and require Adjuvant therapy 

• Various High- risk factors have been shown to guide adjuvant  
therapy  

• Recurrence is seen even in the absence of these high- risk 
factors: presence of histological parameters that have a bearing 
on DFS  and OS 
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What information do we need …..

Pre-operative: 
Ability to achieve an R0 resection

Cosmetic and functional excision

Extent of resection: Primary & Neck

Intra-operative:
Ability to achieve the above

Any surprises

Anticipated morbidity

Type of reconstruction

Post-operative:
Anticipated morbidity

Course & Stay in Hospital

Anticipated need for adjuvant therapy



What information do we need from: The Pathologist
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Summary report Final detailed report
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Rationale for Adjuvant Therapy

• Sterilise subclinical/ microscopic disease

• Improve locoregional control

• Improve overall survival



Head & Neck Cancers

Adjuvant Radiotherapy

• Why?- Rationale and evidence

• Who? – Indications and evidence

• What dose?- Rationale and evidence

• When?- Rationale and evidence
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Risk Factors for 
Adjuvant therapy 

Major Factors Other Adverse Factors 

Stage III-IV 
Positive Margin 
Nodal metastasis 
Extracapsular Spread 

Perineural Invasion 
Depth of Invasion
Lymphovascular Invasion 
Worse Pattern of Invasion
Tumour Budding 

Histological Risk Factors to Aid in Adjuvant Therapy 
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The issue of “Adequate Margins”

• What constitutes adequate margins? 5 mm vs 2.2. mm

• Specimen driven vs Defect driven approach

• Utility of use of frozen section

• Evidence to suggest better performance with increasing volumes

• Need to revise positive margins & clinical implications

• Role of adjuvant RT: Especially in Early stage cancer
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Pooled LRFS data from 8 studies: 
 Patients in the R1 to R0 group had worse LRFS compared  to the R0 group (hazard ratio [HR] = 2.897, P \ .001).
 Patients in the R1 group were also found to have worse LRFS compared to the R0 group (HR = 3.795, P \.001).
 Compared to final R1 group, the initially R1 to final R0 only showed a trend toward better LRFS.

Margin revision of initially positive margins to ‘‘clear’’ based on FS guidance does not equate to an initially negative margin 
This does not significantly improve local control.
Calls into question the effectiveness of the current methodology of intraoperative FS in OCC resections

Mustafa G. Bulbul, Osama Tarabichi, Rosh K. Sethi, et al. 
Otolaryngology– Head and Neck Surgery 1–10 DOI:  10.1177/0194599819839006 



Perineural Invasion 

• 88 patients  of Oral cancer , with pN0 status  

• All patients had undergone a minimum neck dissection of levels I-III

• 23 % were PNI + 

• Of these 70 % underwent Adj RT 

• Significant difference in local failure and not distant or regional failures in 
PNI+ vs PNI-

• PNI  was seen to be associated with worse DFI and locoregional control & 
LVE with worse DFS 

• Those PNI + patients who underwent Adj RT had  significantly improved DFI 
(mean 6.5yrs v. 1.7yrs; p=0.014) and LRC (mean 6.7yrs v. 1.9yrs; p=0.047), 
not OS.  

• PNI seen to be an independent indicator for Adj RT in the absence of 
positive nodal disease 
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• Retrospective cohort of 1524 treatment naïve patients 
of oral cancer 

• Incidence of PNI was 20.3% , more in tongue cancers 

• PNI seen to be an independent predictor of DFS and 
OS 

• Node negative patients with PNI  had better outcome 
when given Adj RT (p=0.022) 

Head & Neck. 2018;1–8.

Take home message:

Presence of PNI: 
•  Higher T stage, Regional recurrence

•  In the absence of other adverse features:
‒  Size of nerve involved
‒  Intra-tumoral, peripheral or extratumoral
‒  Number of foci 

• Discretion in the use as the sole adverse feature
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What is DoI?
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• Retrospective analysis of 3149 patients with oral squamous cell carcinoma 
• Treated with curative intent at 11 comprehensive cancer centers (1990 -2011)
• Median follow-up of 40 months.

• Assessed the impact of DOI on disease-specific and overall survival

• Mean and median DOI were 12.9mm and 10.0 mm, respectively. 

• On multivariable analysis:  
 DOI was significantly associated with disease-specific survival (P < .001), 
 Demonstrated no institutional prognostic heterogeneity (I2 = 6.3%; P = .38), and
 Resulted in improved model fit compared with T category alone (lower AIC, p < .001).

JAMA Otolaryngol Head Neck Surg. 2014;140(12):1138-1148.
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• No definite cut-off established

• Only evidence as adverse prognostic factor

• Impact of DoI in the presence of complete, adequate surgery & adequate neck dissection?



Lymphovascular Space Invasion

• 180 patients, 2003 to 2013
• LVSI (OR, 0.06; P < .01): Worse LRC. 
• Adj RT (OR, 7.74; P < .01) Improved LRC. 
• 3-year LRC rates lower for patients with LVSI 

(38.8%) than those without
• LVSI (81.9%). 
• 3 year OS significantly lower in patients with 

LVSI (71.3 %) than those without LVSI (90.3%)
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Lympho vascular Invasion

• Significant associations between lymphatic and vascular invasion 
and overall stage tumor stage, nodal metastasis, extracapsular 
spread, perineural invasion, bone invasion, depth of invasion and 
pathologic differentiation. 

• Statistically not associated with local recurrence, neck recurrence, 
and distant metastasis.

• BUT not an independent prognostic factor

Mohamed Adel, et al. Medicine Volume 94, Number 43, October 2015
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• Developed a novel histological risk 
assessment system based on :

     - PNI 
     - WPOI
     - Lymphocytic infiltrate 

• Margin status was seen not to have 
an impact on survival in their cohort
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233 cases of T1/T2 N0 tongue cancers – following histological 
parameters assessed 

1.Tumour budding 
2.Depth of Invasion 
3.Histological Risk Assessment (WPOI/ Lymphocytic Response /PNI )
4.Cancer associated Fibroblasts 

On Multivariate analysis:
Depth > 4 mm , Tumour budding > 5 cells at the invasive front  along 
with WPOI: significant predictors of  Disease Specific Survival: need 
Treatment Intensification 

Head Neck 36: 811– 818, 2014
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Equivocal

Unequivocal

Unequivocal
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Importance of POI

WPOI: defined by the presence of satellite nodules, extratumoural 
perineural invasion (PNI) and/or extratumoural lymphovascular space 
invasion (LVI) in low-stage, node negative OCSCC.

Prognostic implication of WPOI5
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160 patients with T1/T2N0 tumours staged using TNM7 treated surgically. 
Histology of the primary tumour was re-reviewed to assess for the presence of WPOI-5 parameters. 

Univariate analysis: WPOI-5 and its 3 constituent components of satellite nodules, extratumoural PNI 
& extratumoural LVI were all significantly associated with disease-specific survival (DSS) and overall 
survival (OS). 

Multivariate analysis: 
 Satellite nodules (odds ratio 6.61, 95% CI 2.83–15.44, p < 0.0001) and extratumoural LVI (odds  

ratio 9.97, 95% CI 2.19–45.35, p = 0.003) were independently associated with OS. 
 Postoperative radiotherapy (odds ratio 0.40, 95% CI 0.19–0.87, p = 0.02) and non-tongue 

subsite (odds ratio 3.03, 95% CI 1.70–5.39, p = 0.0002) were also significantly associated with  OS.

Conclusion: Satellite nodules and extratumoural LVI correlated significantly with survival outcomes in 
early-stage OSCC.
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DOI: 10.1002/hed.26956DOI: 10.1002/hed.26956
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• Most literature talks about the poor prognosis of these adverse features

• Sparse literature on the impact of PORT on outcomes
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J Clin Oncol 00:1-12



Contentious Issues???
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1. Role of Adj RT in pN1 OCSCCC? 
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Maybe useful to consider adjuvant RT in pT2pN1 OCSCC
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Conclusions
• Adjuvant radiotherapy: improves post-operative locoregional control in patients 

with early-stage cancer in the presence of adverse features: PNI, Close margins, 
combination

• However, it is essential to standardise the reporting guidelines for these 
parameters

• Treatment intensification in the presence of above HR features should be 
weighed judiciously: In combination, by themselves alone

• Further clinical validation of their impact is essential: Various nomograms 
available

• Use of adjuvant RT has to be weighed in the light of disease related outcomes & 
toxicity8/26/2025 33
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Locally Advanced Cancers
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Why? Adjuvant Radiotherapy

• Most patients present  with advanced stage disease
– Stage I 0%, stage II 11.53%, stage III 82.37% & stage IV 6.1% 

(Shenoi R et al (Indian J Cancer, 2012 49(1):21-6)

• Single modality treatment is ineffective

• Can reduce local and locoregional recurrences

• Well studied in several series
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LC LRC DFS
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Surgery Vs Surgery + Post op RT

Author/Group No. of pts. Stage Results 

Kokal et al 
(Virginia1988) 
(Randomised)

46  Sx (27) 
Sx + PORT (24)

III, IV Rate of relapse was 37% Vs 68 % (P value- 
NS). 3 yr OS rate 58.5% and 46.5 %

Huang et al 
(Virginia 1992)

125( High risk 
factors)  Sx 
(71) Sx+ PORT 
(54)

LA LRC - 59  Vs 31%     ( P value- S)
OS-    50  Vs 30%     ( P value -S)

Fletcher (M.D 
Anderson1977)

169 IV Rate of failure above the clavicles 24 Vs 
13%

Badawi et al 
(1982)

328 III, IV Rate of failure above the clavicles    
 48 Vs 16%  and OS - 40 Vs 25%

Francheschi D 
MSKCC (1992)

297 Oral 
tongue  
ca III ,IV

LRR 43 Vs 29%
Neck rec. 29 Vs 13%

Mishra et al India 
1996

140  Sx- 52 
PORT- 70

LA Ca BM DFS 68 % Vs 38 %. 
OS 94% Vs 84%
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Surg alone Surg + PORT

PORT: 68%

Sx alone: 38%
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Who should receive Adjuvant Radiotherapy?
Defining risk groups

8/26/2025 40



Who should receive Adjuvant Radiotherapy?
Adverse features

Node
• Extra capsular extension (ECE)

• > 2 involved neck nodes

•  > 1 positive nodal group, 

• Nodal diameter>3 cm, 

Primary
• Microscopically +ve surgical margins

• T stage

• Lymphovascular invasion (LVI)

• Peri neural spread (PNI)

• Recurrent disease

• Tumor spillage

• Depth of tumor invasion

• Oral cavity primary site.
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• Several retrospective studies:  60-65Gy in 6-7 wks 

• No definite dose response relationship beyond 57.6Gy 

except for patients with extranodal extension (dose 

response till 63 Gy)

• Hence, for patients with high risk features higher doses >60 

Gy recommended.

Peters.L.J.et al. Int J Radiat Oncol Biol Phys. 26(1):3-11(1993)

Adjuvant Radiotherapy: What dose?
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• Parsons et al showed that irradiation should begin within about 6 
weeks after surgery.*

• Local control was better when overall treatment  time  from date of 
Sx to RT completion was less than 100 days.*

• Short OTT of radiation was found to be associated with higher rates 
for LRC, DFS, and OS.** 

•  LRC worsened by 9% with every week’s prolongation of OTT.**

* Parsons et al  IJROBP Vol 39; 1;137-148;1997

**Langendijk et al IJROBP., Vol. 57, No.3 693–700,2003

Head & Neck Cancers 

Adjuvant Radiotherapy: Timing/ OTT
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Is there Evidence for Dose Escalation in the Adjuvant Setting? 
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• Local failures-25-50%

• Distant failures- 25%

• 5 yr survival rate- 30 - 94% 

• Despite adjuvant radiation results are poor,  esp. in 
patients with high risk features

• Hence, the need for Treatment Intensification

Adjuvant Radiotherapy

• Extranodal extension

• Positive margins of resection

?   Multiple nodal Involvement

?   Combination of several adverse features
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Methods of Intensification of Adjuvant Therapy

•Adjuvant Concurrent chemoradiotherapy

•Altered fractionation Radiotherapy

•Concurrent RT with targeted therapy
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Adjuvant Chemo-Radiotherapy in HN Cancers:
Adjuvant RT Intensification
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• Aim – To compare concomitant cisplatin + RT vs RT alone as adjuvant treatment 
for stage III / IV head and neck cancer.

• Arms – RT alone Vs CTRT (cisplatin 3 weekly)

• 66 Gy over a period of 6.5wk with concurrent cisplatin(100mg/m2 on day 
1,22,43)

• 167 patients in each arm

• Hypothesis : CTRT improves PFS, OS, LRC

• Primary Endpoint: Progression-Free Survival (PFS)

• Secondary Endpoints: Overall survival, local control, toxicity

• MFU – 60 months

EORTC 22931 

High risk 
patients
• positive margins
• ENE
• multiple nodes
• perineural/vascular

invasion

PORT alone

PORT + 
Chemotherapy

Published May 6, 2004, N Engl J Med 2004;350:1945-1952, DOI: 10.1056/NEJMoa032641 VOL. 350 NO. 19



• Results – PFS, OS better in CTRT arm with similar acute and late toxicities

• Significant survival improvement with addition of cisplatin 

• Conclusion - Postoperative concurrent administration of high-dose cisplatin with radiotherapy is 
more efficacious than radiotherapy alone

47%

36% 40%

53%

S.No Outcome RT RT + Chemo

1. PFS at 5yrs 36% 47% HR 0.75; P=0.04

2. OS at 5yrs 40% 53% HR 0.70; P=0.02

3. LRF 31% 18% P=0.007



RTOG 9501
(1995 - 2000)

• Hypothesis - Concurrent postoperative administration of cisplatin and 
radiotherapy would improve the local and regional control

• Sample size – 439

• Arms – RT alone (60 to 66 Gy in 30 to 33 fractions over a period of 6 to 6.6 
weeks) Vs RT + 3 weekly cisplatin (100 mg per sq meter of BSA) after surgery 

• MFU – 45.9 months

Published May 6, 2004, N Engl J Med 2004;350:1937-1944, DOI: 10.1056/NEJMoa032646, VOL. 350 NO. 19

https://www.nejm.org/toc/nejm/350/19
https://www.nejm.org/toc/nejm/350/19
https://www.nejm.org/toc/nejm/350/19
https://www.nejm.org/toc/nejm/350/19


Results –

LRC 82 % vs 72 %

DFS better in CTRT (HR 0.78, p =0.04)

OS comparable (HR 0.84, p=0.19)

Acute toxicity >grade 3 more in CTRT (77 % vs 34 

%, p < 0.001)

Conclusion - patients with resected head and neck 

cancer, concurrent postoperative chemotherapy and 

radiotherapy significantly improve the rates of local and 

regional control and disease-free survival. 

However, the combined treatment is associated with a 

substantial increase in adverse effects.



S.No Features RTOG 9501 EORTC 22931

1 Primary Endpoints LRC PFS

2 Eligibility Criteria and 
high risk features

Strict high-risk features 
• ≥2 nodes
• ENE
• positive margins

Stage III/IV + High risk pathology 
• Multiple nodes
• ENE
• Positive margins
• vascular/perineural invasion
More inclusive criteria in EORTC

3 Treatment Regimens Similar Similar

4 Locoregional Control 
(2–5 yrs)

↑ with CRT (82% vs 72%, 
P=0.01)

↑ with CRT (18% vs 31% failures, 
P=0.007)

5 Progression-Free 
Survival

Improved (HR 0.78; P=0.04) Improved (5-yr PFS: 47% vs 36%; HR 
0.75; P=0.04)

6 Overall Survival Not significant (HR 0.84; 
P=0.19)

Significant (5-yr OS: 53% vs 40%; HR 
0.70; P=0.02)

7 Distant Metastasis No difference No difference



Adjuvant Chemoradiotherapy Meta-Analysis
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• Significant factors for CTRT:  ECE, positive margins

• Trend in favor of CTRT: Stage III– IV disease, LVE, PNI, clinically 

enlarged level IV –V lymph nodes.

• No benefit of CTRT:  2 or more positive lymph nodes without 

ENE

• Conclusion: The margin status and ENE as indicators for CTRT 

were established by this pooled analysis
First published: 13 September 2005, https://doi.org/10.1002/hed.20279

https://doi.org/10.1002/hed.20279


• Patient Characteristics

• Total: 459 patients

– RT: 232

– CRT: 227

• Balanced demographics between groups

• Median follow-up: ~10 years

PMID: 22749632, PMCID: PMC3465463, DOI: 10.1016/j.ijrobp.2012.05.008

https://pmc.ncbi.nlm.nih.gov/articles/PMC3465463/
https://doi.org/10.1016/j.ijrobp.2012.05.008


Outcomes

• Subgroup Analysis:

• Greatest benefit in patients with: ECE and/or positive margins

• These patients had improved OS with CRT (HR = 0.59, p = 0.014)

S.No Outcome CRT RT P-value

1. 10y LRC 81% 69% 0.01

2. 10y DFS 43% 34% 0.02 (HR – 0.76)

3. 10y OS 43% 40% 0.19 (HR – 0.84)



Toxicity

• CRT associated with more acute toxicity: 

• Grade 3+ mucositis 

• hematologic toxicity

• Late toxicity: xerostomia, dysphagia also more common in CRT arm



Conclusions

• CRT improves LRC and DFS in high-risk patients

• OS benefit observed in ECE/positive margin subgroup

• CRT should be standard for high-risk resected HNC



Limitations & Considerations

• Conducted before routine HPV testing 

• Comorbidities not fully accounted for

• Benefit should be weighed against toxicity, especially in older/frail 
patients

• Clinical Implications:

• Affirmation of CRT for ECE/positive margin patients

• Importance of multidisciplinary care 

• Ongoing need for biomarkers to refine selection



Adjuvant Chemoradiotherapy Meta-Analysis

Head & Neck Cancer

Overall Survival

12.5% absolute improvement in OS (NNT=8)

Grade III/IV mucositis- 70% vs. 34%

Treatment related deaths-1-2%
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Adjuvant Chemoradiotherapy Meta-Analysis

Conclusions:

•Chemoradiotherapy beneficial for  high risk factors : 
 Extranodal extension
 Positive Cut margins

•Beneficial < 70 years of age

•Significant toxicity

•Need for intense supportive care
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• Rationale for Updated Analysis

o  The original pooled analysis was post-hoc and did not perform formal treatment-by-marker 
interaction tests. Without interaction testing, one cannot conclude that ENE/margin status is a 
true predictive biomarker of CRT benefit.

o Updated follow-up data (median 6.9 years) are now available for all patients, allowing re-
assessment of outcomes.

Zumsteg et al., Annals of Oncology (2025)

A predictive biomarker is a biological characteristic used to identify individuals who are more likely to 
respond positively or negatively to a specific treatment
Eg: PD-L1 expression: Predicts response to immune checkpoint inhibitors in various cancers.



•The current study re-examines whether CRT’s benefit truly differs 
between subgroups and evaluates cancer-specific vs other-cause 
mortality.

•Predictive vs prognostic: 

oIdentifying subgroups with/without significant benefit is insufficient.

oA predictive factor requires a statistically significant interaction 
(difference in treatment effect) between subgroups.



•Patient population: 
o 744 patients (410 from RTOG 9501, 334 from EORTC 22931) treated between 1994–2004. 
o 91% (680/744) met eligibility for both trials. 
o Median age 55; only 3.5% were >70. 55% had ENE; 18% had positive margins.

•Treatment: Post-operative radiation (60–66 Gy) with or without concurrent cisplatin (100 mg/m² 
Q3weeks×3). Both trials used similar regimens.

• Characteristics were balanced between RT and CRT arms. 

• Median follow-up 6.9 years (5.0 EORTC, 10.0 RTOG).

• Between trials: RTOG patients were slightly older, more often oropharyngeal, higher N2-3 and 
PNI rates

• EORTC had more margin-positive cases. (Importantly, no systematic bias in randomization was 
noted.)



•Statistics: 
o Overall survival (OS) by Kaplan-Meier and Cox regression. 
o Cancer-specific mortality (CSM), other-cause mortality (OCM), locoregional recurrence (LRR), and 

distant metastasis (DM) analyzed via cumulative-incidence with Fine-Gray competing-risks 
models.

•Interaction testing: 
o Interaction terms (treatment×covariate) were tested in Cox and Fine-Gray models by likelihood-

ratio test.
o Bonferroni correction for multiple interactions (p<0.006 considered significant) was applied. 
o Sensitivity analyses stratified by trial and censored at 5 years were also performed.



OS

• Overall Survival (OS) – All Patients

• OS benefit: CRT significantly improved OS in the 
combined cohort. 7-year OS was 41% with CRT 
vs 33% with RT.

• Hazard ratio: CRT vs RT yielded OS HR=0.81 
(95% CI 0.68–0.97, p=0.026).

• Across trials: No significant heterogeneity in 
CRT effect on OS between RTOG and EORTC 
(consistent benefit).



Overall Survival – ENE/Margin

• High-risk subgroup: 
• CRT improved OS (HR=0.71, 95% CI 0.57–0.89, 

p=0.003) in patients with ENE or positive margins. 
• 7-year OS ~44% vs 31%.
• Low-risk subgroup (no ENE, negative margins): No 

significant OS benefit (HR=0.94, 95% CI 0.68–1.30, 
p=0.70). 7-year OS ~37% vs 33%.

• Interaction test: The treatment-by-(ENE/margin) 
interaction p=0.17 (not significant). 

• This means ENE and/or positive margins are not 
predictive biomarkers for benefit from CRT, and even 
patients without these features may benefit.



Cancer-specific vs Other-cause Mortality
• Cancer-specific mortality (CSM): CRT significantly reduced CSM. 

10-year CSM HR=0.68 (95% CI 0.55–0.83, p<0.001).

• Other-cause mortality (OCM): CRT increased OCM. 10-year 
OCM HR=1.51 (95% CI 1.07–2.12, p=0.018).

• Competing-risk curves: The cumulative incidence curves show 
that by year 10, the CRT arm has a higher fraction of other-cause 
deaths (suggesting treatment-related toxicity or comorbidities) 
that partially offsets the cancer survival benefit. (K-sample tests: 
CSM p<0.001, OCM p=0.028.)

• Implication: While CRT prolongs life by preventing cancer 
deaths, it also adds non-cancer risks (toxicity, comorbid events) 
that clinicians must weigh, especially in older/frail patients.



Patterns of Failure

• Locoregional recurrence (LRR): Post-op CRT significantly reduced LRR. HR=0.64 
(95% CI 0.48–0.85, p=0.002).

• 7-year LRR rates: 20% with CRT vs 31% with RT (p=0.003).

• Distant metastasis (DM): No statistically significant difference in DM. HR=0.83 
(95% CI 0.64–1.08, p=0.17).

• 7-year DM rates: 26% with CRT vs 31% with RT (p=0.20).

• Interpretation: CRT’s main impact is on reducing local-regional relapse; it has 
little effect on distant spread in this setting.



Subgroup Analysis (Other Factors)

• Age: Patients <60 vs ≥60: CRT reduced OS risk in both (<60: HR≈0.79; ≥60: 
HR≈0.86). Interaction p=0.65 (not significant). 

• Trends (pre-correction): CRT slightly increased OCM in older patients 
(p_int=0.02).

• Tumor stage (T/N): Benefit seen across T1-2 and T3-4a (HR ~0.63 and 0.92). 

• LVI and PNI: in LVI- pts, CRT was beneficial (HR≈0.69), in LVI+ patients CRT had 
higher HR≈1.45 (i.e. possible harm). 

• PNI+ had no benefit (HR≈0.84) while PNI- did (HR≈0.78). These patterns suggest 
prognostic heterogeneity but none reached significance after multiple-testing.

• Summary: No subgroup effect met the stringent interaction threshold (p<0.006) 
for OS or other endpoints. 





Statistical Interpretation

• Predictive vs Prognostic: ENE and margin positivity are prognostic (indicating 
higher baseline risk) but were not proven predictive of CRT benefit in this 
analysis.

• Interaction requirement: A subgroup showing significant benefit while another 
does not is not enough to claim predictive value. One must show that the 
treatment effect is statistically different between subgroups (interaction test). In 
this study, interactions were non-significant.

• Confidence intervals: The overlap of 95% CIs between subgroups (e.g. ENE+ vs 
ENE–) indicates uncertainty about true differences. A point estimate HR<1 in one 
group vs ≈1 in another could simply reflect sample size/power differences.



Clinical Implications

Broad benefit of CRT: 

• The updated analysis supports offering concurrent CRT after surgery to all high-
risk patients, not only those with ENE or positive margins. 

• Patients without those classic features still had point-estimate OS improvement.

Patient selection: 

• Decisions should incorporate overall health and comorbidity. Because CRT raises 
OCM, elderly or frail patients may have less net benefit. 

• In practice, a 65-year-old with multiple comorbidities might opt for RT alone, 
whereas a fit patient even without ENE/margin would still likely get CRT.



Clinical Implications
Guidelines: 

• Current NCCN guidelines already level-1 endorse CRT for ENE/margin+. 

• This analysis suggests we should not categorically omit CRT in patients deemed 
“intermediate risk” (e.g. LVI+, PNI+, close but negative margins) without further 
evidence.

Shared decision-making: 

• Discuss potential benefit vs toxicity. 

• Inform patients that CRT reduces cancer death/recurrence but increases risk of 
non-cancer complications.

• It is important to interpret these results in light of the RTOG 0920



Conclusions

• Post-operative CRT provides a significant OS benefit in combined RTOG 9501/EORTC 
22931 cohort, primarily by reducing cancer-specific death and locoregional recurrence.

• The classic high-risk factors (ENE, positive margin) were not confirmed as predictive 
biomarkers of CRT benefit – patients without them may still gain from CRT.

• OCAT trial’s High-Risk Profile (HRP) subgroup (defined as T3–T4 + N2–N3 + ECE), 
Statistically significant difference in DFS and OS in intensification arms.

• RTOG 0920 - Showed DFS benefit but no OS benefit, for intermediate risk factors

• CRT was offset by increased other-cause mortality, highlighting the importance of 
patient selection.

• In practice, a case-by-case approach remains key: CRT for all eligible high-risk patients, 
with careful consideration of comorbidity and patient preference.

• Future work: biomarker-driven personalization and geriatric oncology are high priorities, 
given these findings.



Head & Neck Cancers 

Biological optimization

•  Altered fractionation

•  Biological response modifiers

•  Targeted therapies
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• Metanalysis of 6 Trials and 988 
Patients

• Accelerated Adjuvant RT did not 
improve outcomes significantly as 
compared standard conventional RT

• Significantly Higher Acute toxicities 
with conventional RT

• Late toxicities similar in both cohort





Objectives

Primary

• Efficacy of addition of Concurrent 
chemotherapy to post-operative adjuvant 
radiotherapy in improving local-regional 
control (LRC)

• Shortening of duration of post-operative 
radiotherapy, by administering 6 fr / week 
instead of 5 fr / week, could improve LRC

Secondary 

• Overall Survival (OS) 

• Quality of life (QOL)

• Patient compliance

• Treatment related toxicity
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Inclusion criteria

Previously untreated, resectable, locally advanced stage III/ IV
non-metastatic, biopsy proven, OCC

 One or more of  the following must be present

– Extracapsular nodal extension (ECE)

– Involvement of  > 2 regional LN 

– Margin of resection with invasive cancer

Protocol treatment to begin within 8 weeks of surgery

• Extensive ST &/ skin infiltration 

requiring major reconstruction

• Perineural Invasion (PNI)

• Lymphovascular Emboli (LVE)
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Adequate surgery with appropriate reconstruction 
(Stratification: T stage: T1-2/ T3-4, N stage: N0-1/ N2-3)

RANDOMISATION
(900)

Control Test Arm 1 Test Arm 2
5DRT (299) CTRT (300) 6DRT (301)

Trial Design

• 5DRT: 5 fractions of Radiotherapy (RT)/ week 
• CTRT: Concurrent  Chemotherapy (CT) with RT
• 6DRT: 6 fractions of RT / week

1:1:1



Patterns of Failure
Median FU: 95.9 months (IQR: 76.1-122.4 months)
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Characteristics 5D RT arm
(n=299)

CTRT arm 
(n=300)

6D RT arm
(n=301)

Any recurrence 135 (45.1%) 131 (43.7%) 140 (46.5%)

Local Recurrence 46 (34.1%) 44 (33.6%) 51 (36.4%)

Regional Recurrence 24 (17.8%) 23 (17.6%) 27 (19.3%)

Locoregional Recurrence 19 (14.1%) 16 (12.2%) 20 (14.3%)

Locoregional +Distant Metastases 22 (16.2%) 34 (25.9%) 20 (14.3%)

Distant Metastases 24 (17.8%) 14 (10.7%) 22 (15.7%)
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Overall Trial Population

CTRT vs. 5DRT: p=0.49, HR=0.90 , 95% CI=0.69-1.19

6DRT vs.5DRT: p=0.53, HR=0.91, 95% CI=0.69-1.20 

CTRT vs. 5DRT: p= 0.63, HR=0.95, 95% CI=0.76-1.18
 

6DRT vs.5DRT: p=0.20,HR=0.86, 95% CI=0.69-1.08 

10 yr 5DRT: 57.6% 
10 yr CTRT: 60.7%
10 yr 6DRT: 59.8%

10 yr 5DRT: 39.7% 
10 yr CTRT: 40.4%
10 yr 6DRT: 46.6%

Locoregional Control Overall Survival



CTRT vs. 5DRT :p=0.04,HR=0.64,95% CI=0.43-0.97
6DRT vs.5DRT :p=0.10,HR=0.84,95% CI=0.70-1.0 

High Risk Group: T3-4+N2-3+ECE 

10 yr 5DRT: 34.6% 
10 yr CTRT: 54.7%
10 yr 6DRT: 50.4%



Conclusions

• All Locally Advanced Oral Cavity Squamous Carcinoma are not High Risk

• With negative resection margins: 
 Treatment intensification loses its impact

EXCEPT IN

• A high-risk group with a combination of T3/4, N2/3 with ENE. 

• No difference in acute toxicity or compliance to RT between arms



Conclusions

• Adjuvant radiotherapy: improves post-operative locoregional control in patients 
with early stage cancer in the presence of adverse features: PNI, Close margins, 
combination

• Post-operative chemoradiotherapy: superior locoregional control, progression-
free survival, and in some studies, overall survival for high-risk patients with 
involved surgical margins as well as those with extranodal tumor spread

• Treatment intensification in the absence of above HR features should be weighed 
judiciously

• Post-operative radiotherapy treatment volumes: based on the risk of recurrence 
and clinically occult involvement of head and neck subsites and nodal regions 

• Post-operative radiotherapy dose of at least 63 Gy for high-risk patients & at 
least 57 Gy for low risk patients
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• Phase III, multicenter, randomized controlled trial

• Planned accrual: ~700 patients.

• Enrolled: 702 (577 eligible for analysis).

• Accrual: 2009–2018.

• Primary Endpoint: Overall survival (OS)

• Secondary Endpoints: Disease-free survival (DFS)
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Eligibility Criteria

• Inclusion criteria: Completely resected squamous cell carcinoma of 
the head and neck (oral cavity, oropharynx, or larynx) requiring 
adjuvant radiotherapy. 

• Patients had clear surgical margins and no extranodal extension on 
pathology.

• Pathologic Stage: Eligible tumors were T2–T4a or T1 (if N+), with 
nodal stage N0–N2, M0.

• Intermediate-Risk” Features: All patients had ≥1 adverse risk factor 
warranting postoperative RT (but not the high-risk features that 
mandate chemo). 
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S.No Intermediate risk factors 

1 Perineural invasion

2 Lymphovascular invasion

3 Single lymph node > 3 cm or ≥ 2 lymph nodes 
(all < 6 cm) without ECE

4 Close surgical margins (cancer extending to 
within 5 mm of margin)

5 T3 or T4a primary tumor

6 T2 oral cavity cancer with DOI > 5 mm



Eligibility Criteria

• Exclusion Criteria: 

• Patients with positive margins or extracapsular spread (ENE) were 
excluded (such patients fall into a high-risk category that typically 
receives cisplatin chemoradiation). 

• Pts with Ca Hypopharynx and distant metastatic disease. 
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Trial Schema

• Randomization: After surgery, eligible patients were stratified and 
then randomized 1:1 to one of two postoperative treatment arms:

• Arm 1 – IMRT Alone: Adjuvant intensity-modulated radiotherapy 
(IMRT) to 60–66 Gy over ~6 weeks (2 Gy/fraction). No concurrent 
systemic therapy.

• Arm 2 – IMRT + Cetuximab: Adjuvant IMRT (60–66 Gy) with 
concurrent cetuximab therapy. 

8/26/2025 99

2 arms

PORT alone

PORT + Concurrent 
cetuximab



Results
• Enrolled 702 patients for screening 

• 577 were randomly assigned/eligible

• 287 in RT alone arm and 290 patients in RT + conc cetuximab arm

• From November 2009 to March 2018

• Most patients (61.2%) had pathologic stage IVA cancer

• Most (63.6%) had oral cavity cancer

• Most (84.6%) had high EGFR expression

• In the HPV-negative subgroup, 88.6% had high EGFR expression compared with 71.2% in 
the HPV-positive subgroup (P < .0001)



Outcomes

• At median 7.2-year follow-up

• cetuximab did not significantly impact OS in the overall cohort.

• DFS was significantly improved by adding cetuximab. 
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S.No Outcome RT + C RT P-value

1 5y-OS 76.5% 68.7% 0.07

2 5y-DFS 71.7% 63.6% 0.0168



Subgroup Finding

• Subgroup Finding: The DFS benefit was observed mainly in HPV-
negative patients (who comprised ~80% of the trial). 

• In the smaller subset of HPV-positive oropharyngeal patients, adding 
cetuximab did not appear to improve outcomes (no significant benefit 
in that subgroup). 

• This implies patient biology (HPV status) influenced efficacy.
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Toxicities

• Acute toxicities were significantly higher with cetuximab. 

• No treatment-related deaths (Grade 5 toxicity) occurred in either 
group. 

• Patient-reported quality of life (QOL) analyses showed no persistent 
QOL detriment from cetuximab.
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S.No Toxicities RT + C RT P-value

1 Acute
Gr 3-4

70.3% 39.7% <0.001

2 Late
Gr ≥3 

33.2% 29% 0.3101



Conclusion

• Given the lack of an OS improvement, postoperative RT alone remains 
the standard for most intermediate-risk patients. Unlike high-risk 
patients (who receive cisplatin chemoradiation per historic trials), 
those with intermediate-risk features are not routinely recommended 
to receive concurrent cetuximab – the trial did not establish it as a 
new standard of care.

• However, the positive DFS signal suggests that adding cetuximab may 
be considered on a case-by-case basis. Specifically, carefully selected 
HPV-negative patients with multiple adverse features (who have 
substantial recurrence risk) and who cannot receive cisplatin might 
benefit from RT+cetuximab
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S.NO Study Results

1. EORTC 22931 PFS, OS better in CTRT arm with similar 
acute and late toxicities

Establised Margin status and ENE ad 
indications for CTRT

2. RTOG 9501 DFS and LRC better in CTRT arm, No OS 
benefit

3. RTOG 0920 DFS benefit, No OS benefit In Intermediate risk factors 

4. OCAT DFS and OS benefit in intensification arms High-Risk Profile subgroup 
(defined as T3–T4 + N2–N3 + ECE)

5 Trifiletti et al., 
2017

OS benefit Highest for pts with 2-4 LNs +

6 Zumsteg et al.,
2019

OS benefit Highest for pts with > 6 LNs

7 This Analysis CTRT has Survival benefit, but more OCM Pts with out ENE and Positive 
margins may benefit from CTRT



Adjuvant Radiotherapy in HN Cancers 
(HPV associated cancers)
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PATHOS

• PATHOS - Post-operative Adjuvant Treatment for HPV-positive 
Tumors, a clinical study in head-and-neck.

• .Main Objective: PATHOS is designed to determine whether reducing 
the intensity of adjuvant therapy (less radiation and/or avoiding 
chemotherapy) after surgery can improve long-term swallowing 
function while maintaining excellent tumor control and survival 
outcomes. 

• It aims to de-escalate treatment safely, minimizing side effects 
without compromising cure rates.
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Study Design

• multicenter Phase II/III randomized controlled trial (adaptive 
design). 

• Approximately 1,100 patients with HPV-positive OPSCC (tumor stage 
T1–T3, N0–N2b under AJCC 7th edition) are enrolled

• All patients undergo minimally invasive transoral surgery (Transoral 
Robotic Surgery or laser microsurgery) plus neck dissection as initial 
treatment, prior to adjuvant therapy assignment. 

• Eligible patients must have resectable disease and confirmed HPV-
positive tumor status (p16 positive)
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Risk Stratification
• After surgery, patients are stratified into three risk groups based on 

pathology:
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Lo
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-r
is

k no adverse features 
(clear margins, no 
extracapsular 
spread, etc.) – 

no adjuvant 
therapy 
(observation only), 
per standard 
practice.

In
te

rm
ed

ia
te

-r
is

k close margins (1–5 mm), 
perineural or 
lymphovascular invasion 
(PNI/LVI), or 

limited nodal involvement 
(e.g. N2a/N2b) – 

randomized to either 

(~60 Gy, control) or 
(~50 Gy, Test) 

H
ig

h
-r

is
k positive margin 

(<1 mm) or 
extranodal 
extension (ENE) in 
lymph nodes  
randomized to 
60 Gy + concurrent 
cisplatin, control or 
60 Gy without 
chemotherapy. 



• End points

• The Phase II portion primarily evaluated swallowing function at 
1 year post-treatment, measured by the MD Anderson Dysphagia 
Inventory (MDADI) patient-reported. 

• The Phase III portion is powered as a non-inferiority trial for overall 
survival (OS) as the primary endpoint, with long-term swallowing 
quality-of-life (MDADI) as a co-primary endpoint. 

• Results: Awaited
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E 3311

• Use Transoral Robotic Surgery (TORS) ± Neck Dissection → guide 
risk-adapted adjuvant therapy.

• Phase II Randomized Trial (n ≈ 495 HPV+ OPC pts)

• Risk Stratification after Surgery:

• Low risk: Negative margins, N0–N1, no ENE → Observation only

• Intermediate risk: Close margins, ≤4 nodes, minimal ENE → 
Randomized Arm B: 50 Gy PORT, Arm C: 60 Gy PORT

• High risk: Positive margins, ENE >1 mm, ≥5 nodes → 66 Gy PORT + 
cisplatin

• Primary endpoint: 2-yr Progression-Free Survival (PFS)
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Results

• 2-yr PFS:

• Observation (low risk): ~96%

• 50 Gy PORT: ~95%; 60 Gy PORT: ~96%

• High-risk CRT: ~90%

• Functional outcomes: 50 Gy PORT had better swallowing/QoL vs 60 
Gy.

• Conclusion: TORS + risk-adapted adjuvant therapy is safe.PORT dose 
reduction to 50 Gy in intermediate risk is effective & less toxic. 
Confirms de-escalation feasibility in HPV+ OPC.
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• First large cooperative group trial testing deintensified PORT 
strategies in surgically managed p16+ OPC

• Population: Resectable p16+ cT1–T2 OPC, AJCC 7th, no matted nodes.

• Sample size: 359 evaluable patients.

• Male predominance: 89%

• Primary site: Tonsil (66%), base of tongue (31%)

• Smoking: 70% ≤10 pack-years

• Stage: Mostly T1–T2; 84% N1 or N2b
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Inclusion criteria

• Inclusion Criteria:

• Newly diagnosed, p16+ (HPV-associated) oropharyngeal squamous cell 
carcinoma (OPC).

• Tumor stage: T1–T2 (AJCC 7th edition).

• Nodal status: No matted neck nodes.

• Resectability: Tumors had to be resectable with transoral surgery (TOS) and 
neck dissection.

• Performance status: ECOG 0–1.

• Adequate organ function (labs within protocol-defined limits).

• No distant metastases (M0).

8/26/2025 114



Exclusion criteria

• Step -1 - Before surgery

• Clinical T3 disease at baseline.

• N2c or N3 nodal stage at baseline.

• Matted nodes in the neck.

• Primary tumor not clinically 
measurable.

• Inadequate baseline work-up:
– Required labs or scans not done 

within 4 weeks before registration.
– Creatinine clearance < 60 mL/min.
– Total bilirubin > ULN.
– Missing baseline pathology report.
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• Step - 2 - post-surgery, 
before risk assignment

• Surgery delayed > 4 weeks 
from Step 1 registration. 
Registration to Step 2 > 7 
weeks aftersurgery.

• Incorrect risk assignment 
(misclassification by 
pathology).



Risk Stratification

• After TOS + neck dissection:

• Arm A (low-risk): Clear margins, 0–1 LN, no ENE → Observation

• Arm B (intermediate): 2–4 LN or ENE ≤1 mm → 50 Gy PORT

• Arm C (intermediate): 2–4 LN or ENE ≤1 mm → 60 Gy PORT

• Arm D (high-risk): >4 LN, >1 mm ENE, positive margin → 60–66 Gy + 
cisplatin

• Primary endpoints: Feasibility; 2-yr PFS in intermediate-risk group.
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Key Outcomes

S.No Outcomes Overall Arm A Arm B Arm C Arm D

1 54-month PFS 90.6 % 93.2 %  (but 4 
recurrences, 
all N1)

94.9 % 90.2 % 85.5 %

2 54-month OS 95.3 % 97.1 % 97.9 % 95.1 % 92.5 %
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No difference by RT dose (50 vs 60 Gy), smoking history, or subsite



Conclusions & Implications

• TOS + risk-based adjuvant therapy is feasible in multicenter setting.

• Excellent long-term outcomes across risk groups.

• Dose de-escalation (50 Gy) safe for intermediate-risk patients.

• Observation safe in low-risk, but N1 subset may relapse late.

• Supports Phase III testing of surgical approach vs standard CRT.

• Potential practice-changing pathway for HPV+ OPC deintensification
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ADEPT

• Adjuvant De-escalation, Extracapsular Spread, P16+, Transoral (ADEPT) Trial

• a Phase III study led by Washington Univ., examining reduced-intensity adjuvant 
therapy in HPV-positive oropharyngeal SCC.

• Objective: Test if radiotherapy (RT) alone after transoral surgery is non-inferior to 
standard cisplatin-based chemoradiotherapy (CRT) in p16+ OPSCC with 
extracapsular nodal extension (ENE) 

• Primary endpoints: disease-free survival (DFS) and locoregional control (LRC)

• Rationale: HPV-positive oropharyngeal cancers have better prognosis and 
survivors suffer significant long-term toxicity from CRT. 

• Standard adjuvant therapy adds cisplatin for ENE (high-risk feature) to improve 
control. However, retrospective data suggested no DFS benefit to chemo in HPV+ 
ENE patients (3-yr DFS ~91.8% with CRT vs 94.5% with RT alone, p = 0.74), 
providing a strong rationale to de-intensify adjuvant treatment in this setting.
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Trial Design & Schema

• After transoral primary resection and neck dissection, patients with 
HPV+ OPSCC who had ENE-positive nodal disease (and clear margins) 
were randomized to two adjuvant treatment arms.

• Arm A: Postoperative IMRT 60 Gy to tumor bed/neck with no 
chemotherapy. 

• Arm B: Postoperative IMRT 60 Gy + concurrent weekly cisplatin 
(40 mg/m²). 

• Stratification was by T-stage (T1–2 vs T3–4) and smoking history (≤10 vs 
>10 pack-years).

•  The trial was designed to enroll ~500 patients (1:1) to detect ≤5% DFS 
difference (powered for non-inferiority).
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Inclusion & Exclusion Criteria

• Inclusion: Histologically confirmed p16-
positive OPSCC of tonsil/base-of-tongue. 
Tumor stage T1–T4a, resectable via transoral 
surgery (TORS/TLM) with negative margins 
after resection. 

• Pathologically node-positive disease with 
extracapsular spread (ENE) in ≥1 lymph node 
on final pathology. 

• Age ≥ 21

• ECOG ≤ 2

• Adequate organ function to tolerate cisplatin 
(renal, hepatic, marrow parameters within 
normal limits).

• Exclusion: Node-negative (pN0) disease (no 
adjuvant therapy needed). 

• Distant metastases at presentation.

• Positive or close margins or unresected 
residual disease after surgery (required re-
resection – such patients not eligible for de-
escalation). 

• Patients who did not undergo TORS for T3–T4 
tumors (open surgery cases) were excluded to 
ensure a uniform minimally-invasive cohort. 
No prior head/neck radiation or concurrent 
investigational therapy.

• No other active invasive malignancy (within 3 
years) except non-melanoma skin cancer
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Preliminary Results & Early Closure

• Enrollment & Early Closure: The trial accrued only 23 patients (20 
randomized) from 2013–2019 and was terminated early in 2020 due 
to slow accrual and funding issues

•  Planned accrual (~496) was not met, so no definitive conclusions 
could be drawn (study underpowered). 

• No peer-reviewed publication ensued; results were posted in 
summary form.
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• Efficacy Outcomes: With limited numbers and follow-up, 

• 2-year locoregional control and overall survival appeared similar 
between RT-alone vs CRT arms in preliminary analysis (no obvious 
LRC detriment without chemo in this small sample). 

• However, a trend toward lower 2-year DFS (or progression-free 
survival) was observed in the RT-alone arm (~mid-80% range) 
compared to CRT (approaching ~95%). 

• This aligns with other de-escalation data showing higher relapse rates 
when chemo is omitted in high-risk patients.
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• Toxicity: As expected, acute toxicity was lower with RT alone. The 
RT-only group had markedly fewer ≥Grade 3 adverse events and 
feeding tube placements during treatment. 

• Patients receiving RT-alone reported milder acute dysphagia and 
faster post-treatment quality-of-life recovery, whereas CRT patients 
experienced more significant mucositis, swallowing difficulty, and 
weight loss. 

• No unexpected safety concerns were noted in either arm before 
closure.
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Interpretation & Clinical Implications

• Significance of Testing RT Alone in ENE(+) HPV+ Disease

• ADEPT is the first randomized trial to directly challenge the necessity 
of chemotherapy for ENE-positive HPV-associated OPSCC, a subset 
traditionally managed with trimodality therapy. 

• This test is pivotal because HPV+ patients generally have favorable 
tumor biology, raising the question of whether cisplatin’s added 
benefit (established in HPV– disease) applies equally to HPV+ 
tumors
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• The early halt (and similar trials’ data) suggest caution in omitting 
chemotherapy for ENE-positive patients. 

• While de-intensification succeeded for intermediate-risk, ENE-
negative cases (e.g. E3311, SIRS showed excellent outcomes with 
lower RT doses alone), the high-risk ENE+ cohort appears to derive a 
tangible DFS benefit from chemotherapy. 
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MSKCC PROTOCOL: RO 30
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• Phase II, prospective, single-institution trial conducted at MSKCC.

• To determine whether PET/MRI-guided adaptive de-escalation to   
30 Gy chemoradiation can safely maintain high cure rates in HPV+ 
OPSCC patients, while significantly reducing treatment-related 
toxicity.

Riaz N. et al. Precision Radiotherapy: Reduction in Radiation for Oropharyngeal Cancer in the 30 ROC Trial. J. Natl. Cancer Inst. 2021;113(6):742-
751pubmed.ncbi.nlm.nih.govpmc.ncbi.nlm.nih.gov. (Primary publication of 30 ROC trial results)

https://pubmed.ncbi.nlm.nih.gov/33429428/#:~:text=Results%3A%20%20Fifteen%20of%2019,03
https://pmc.ncbi.nlm.nih.gov/articles/PMC8168141/#:~:text=%28Supplementary%20Table%201%2C%20available%20online%29,Supplementary%20Figure%205%2C%20available%20online


Clinical Background & Rationale for De-escalation

• HPV-positive oropharyngeal squamous cell carcinoma (OPSCC) has a 
distinct biology and affects younger patients, often with few 
comorbidities.

•  Crucially, HPV-related OPSCC carries an excellent prognosis under 
standard therapy. However, conventional chemoradiotherapy (70 Gy 
with concurrent cisplatin) can cause significant acute and long-term 
toxicities. 

• The rationale for de-escalation is to maintain the high cure rates 
while reducing treatment intensity and side effects. 



• Laboratory and clinical evidence suggest HPV-associated tumors are 
more radiosensitive (due in part to HPV oncoproteins like E7 
impairing DNA repair), raising the possibility that lower radiation 
doses could suffice for cure. 

• This has spurred trials to “de-intensify” therapy in favorable HPV-
positive OPSCC, using biomarkers to select patients who might be 
safely treated with reduced radiation dose while preserving excellent 
oncologic outcomes.



30 ROC Trial – Hypothesis 

• Functional imaging could identify patients whose tumors are so 
responsive that 30 Gy of chemoradiation would be sufficient for cure 
In other words, using an adaptive approach guided by intra-
treatment imaging (tumor hypoxia on PET), one could select patients 
for a ~60% dose reduction (70→30 Gy) without compromising 
outcomes. 



• Design: Phase II, prospective, single-institution trial conducted at MSKCC.

• Sample size: 19

• Time Period: 2015–2016. 

• Eligibility  criteria:  

➢Newly diagnosed, untreated, histologically confirmed HPV-positive 
oropharyngeal squamous cell carcinoma (OPSCC).

➢Stage: AJCC 8th edition stage I–II, non-bulky disease.

➢ECOG performance 0–1.

➢No prior head & neck RT, no metastasis.



• Imaging Assessment:

➢Pretreatment 18F-FMISO PET (to detect hypoxia).

➢Intratreatment FMISO PET after ~10 fractions (20 Gy) of RT. 
Multiparametric MRI used as a correlative imaging biomarker.

• Adaptive Randomization Based on Hypoxia:

➢No hypoxia at baseline OR resolution of hypoxia at fraction 10 → De-
escalated RT: 30 Gy in 15 fractions + concurrent chemotherapy.

➢Persistent hypoxia at fraction 10 → Standard RT: 70 Gy in 35 fractions 
+ concurrent chemotherapy.



Trial Schema

HPV+ OPC (T1–2, N1–2b) 
→ Sx → 
Baseline FMISO PET

If hypoxic → 
repeat FMISO @ 10 fractions

Persistent hypoxia 
→ 70 Gy CRT 

If non-hypoxic or hypoxia 
resolves

30 Gy/15 fx + 
cisplatin ×2

3–4 mo: FDG 
PET/CT 

3–4 mo: FDG 
PET/CT +SND 



• Primary Endpoint:
• Pathological complete response (pCR) at resection or radiographic/metabolic 

complete response if no surgery.

• Secondary Endpoints:
• Locoregional control (LRC)

• Overall survival (OS)

• Acute and late toxicities

• Quality of life (QOL)

• Correlative imaging and genomic biomarkers (DNA repair defects, immune 
signatures).





Treatment Details
• De-escalation arm (30 Gy): 30 Gy in 15 

daily fractions over 3 weeks. 

• Covering  the postop primary tumor 
bed, gross nodal disease, and all at-risk 
regional nodal level

•  Concurrent chemotherapy was given to 
enhance radiosensitivity: cisplatin 
100 mg/m² IV on days 1 and 22 (two 
cycles during the 3-week RT)

• Patients ineligible for cisplatin received  
carboplatin (AUC 5) plus 5-fluorouracil 
(2400 mg/m² over 4 days), also 
administered on days 1 and 22 (no 
chemotherapy dose reductions were 
allowed)

• Standard arm (70 Gy): 70 Gy in 35 
fractions over 7 weeks

• covering gross disease and elective 
volumes per usual practice. 

• concurrent cisplatin schedule 
(100 mg/m² every 3 weeks, for 3 cycles) 

There was no randomization between 30 Gy vs 70 Gy; treatment allocation was biologically determined by the PET results.



Patient Characteristics



19 patients were enrolled

15 (79%)  deescalated to 30 Gy 
based on PET results.

11 pts had a pathologic 
complete response (pCR) with 

no viable tumor found

4 had residual tumour, 2 of those 
4, the residual disease was 
minimal and of uncertain 

viability on histology 4 (21%) in 70Gy arm

3 - persistent hypoxia, 1 patient 
who came off the protocol early 
for an unrelated illness but was 
analyzed with the 70 Gy cohort.  

Only 1 patient in the de-escalation arm had a  in-field failure, It was noted 
this patient deviated from protocol—suggesting some compliance or 
treatment issue  

RESULTS



Outcomes

• At a median follow-up of ~34 months

• 2y LRC (30Gy protocol): 100%, 2y LRC (whole cohort): 94.4 % 
(including 1 protocol deviated pt) 

• 2y OS: 94.7% 

• 2y DFS: 100%. 

• 2y PFS: 89–93%. 

• These high survival rates reflect both the favorable biology of HPV-
associated cancer and the effectiveness of therapy even at the 
reduced dose.



Acute Toxicity

• No acute Grade ≥3 radiation toxicities were observed in de-escalated 
patients. 0% experienced Grade 3 mucositis, dysphagia, or 
dermatitis in the 30 Gy cohort. 

• mucositis was mostly Grade 1–2 (mild to moderate) in the 30 Gy 
group. Average weight loss during therapy was only 4.3% of body 
weight. 

• No patient required a feeding tube for nutritional support– a 
remarkable outcome given that 20–30% of patients need PEG tubes 
with standard chemoradiation. 

• Patients generally managed oral intake throughout the 3-week 
regimen, owing to the milder mucosal injury from halved radiation 
dose.



Quality of Life Outcomes

• swallowing function was largely preserved with de-escalation.

• some dryness of mouth did occur, but to a lesser degree than 
expected with full-dose RT, and there was partial recovery over time.

• Importantly, these de-escalated patients avoided many of the chronic 
issues like feeding tube dependence and severe swallowing 
dysfunction that can plague survivors of 70 Gy treatment

S.No At 4m post therapy At 2y post therapy

1 Dysphagia (MDADI) 6.6 point drop from pre 
treatment

2.8 point drop from pre 
treatment

2 Xerostomia 18.6 point increase 12.3 point increase



Correlative Imaging Findings (PET/MRI Biomarkers)

• Baseline hypoxia PET: 

• All 6 patients with no uptake on baseline FMISO PET (normoxic) 
achieved a pathologic complete response (pCR) at surgery (100% pCR 
rate), whereas 4 of 9 patients with baseline hypoxia had residual 
disease. 

• Thus, absence of hypoxia upfront strongly associated with cure. 
Baseline PET hypoxia was not statistically definitive (p=0.1 given small 
N), but the trend suggests pretreatment oxygenation status 
influences outcome.



Study Limitations

• Small sample size

• Single-arm design

• Surgery as part of protocol

• Follow-up duration

• Specialized imaging and logistics

• Chemotherapy differences



Clinical Implications

• Demonstration of Feasibility

• Patient Quality of Life

• Biomarker-Driven Treatment

• Reduction of Healthcare Costs and Burden

• Biology as a Therapeutic Guide



Summary

if the 30 Gy approach is confirmed in larger trials, the clinical practice 
for HPV-associated oropharyngeal cancer could shift from a maximal 
treatment for all to a risk-adapted strategy. 

Many patients might be cured with much less treatment (and toxicity) – 
a win for patients’ survival and quality of survivorship. 

The trial’s success lays the groundwork for future treatment paradigms 
where “less can be more,” using precision tools to maintain efficacy 
while sparing patients unnecessary harm.



THANK YOU 

Questions??????
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