
Abstract. Background/Aim: The prevalence of oropharyngeal
squamous cell carcinoma (OPSCC) is increasing worldwide.
This retrospective study aimed to investigate the clinical
outcomes of patients with OPSCC undergoing definitive
radiotherapy, stratified according to their p16 status. Patients
and Methods: A retrospective analysis was conducted on
consecutive patients with OPSCC treated with curative external
beam radiotherapy between May 2015 and September 2023.
Clinical staging was determined by the eighth edition AJCC
staging manual for p16 positive and negative OPSCC. All
patients were treated with radiotherapy using a simultaneous
integrated boost (SIB) with helical tomotherapy. The
fractionation scheme, with or without chemotherapy, for the
primary site and nodal lesions consisted of 2 Gy per fraction
for a total dose of 70 Gy in 35 fractions over seven weeks.
Results: This study included 76 patients with a median age of
66 years. With a median follow-up time of 32.6 months, the 3-
year progression-free survival rate was significantly higher in
p16 positive patients compared to p16 negative patients (79.6%
vs. 42.5%, p<0.001). Concerning 54 patients with p16-positive
tumors, the overall survival rates indicated excellent clinical

outcomes for stage I, II, and III with results of 100%, 100%,
and 88.1%, respectively. Conclusion: This retrospective study
revealed the clinical outcomes of patients with OPSCC treated
with radical radiotherapy, emphasizing the significance of p16
status. While acknowledging the limitations of the retrospective
nature of this study, future prospective studies with larger
cohorts and extended follow-up periods are needed to enhance
evidence quality.

The worldwide prevalence of oropharyngeal squamous cell
carcinoma (OPSCC) is increasing, and its oncogenesis is
associated with tobacco exposure, alcohol consumption, and
human papillomavirus (HPV) infection (1-3). HPV is
implicated in the pathogenesis of a subset of OPSCC. Over
the past decade, OPSCC linked to HPV has emerged as a
distinct entity, separating it from conventional head and neck
cancers (4, 5). This distinction is evident in various aspects
including epidemiology, genetics, tumor behavior, and
treatment prognosis (6).

Immunohistochemistry for p16 expression stands as the
most commonly employed surrogate marker of HPV-related
oropharyngeal carcinoma (7, 8). The p16 status was utilized
in the staging of oropharyngeal carcinoma in the eighth edition
of the American Joint Committee on Cancer (AJCC) Staging
system (9). Recently, Mehanna et al. reported that individuals
diagnosed with oropharyngeal cancer showing inconsistency
between p16 and HPV status (either p16 negative/HPV+ or
p16 positive/HPV–) have an intermediate prognosis between
p16 positive/HPV+ and p16 negative/HPV– oropharyngeal
cancer based on individual patient data from multicenter and
multinational data analyses (10). 

Current evidence suggests that OPSCC cases with positive
p16 status exhibit a favorable response to treatment and
improved overall survival compared to their p16 negative
counterparts. However, there remains a need for more
comprehensive investigations to delineate the nuances of the
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clinical outcomes associated with definitive radiotherapy in
the context of p16 status. This retrospective study aimed to
bridge this gap by examining the clinical outcomes of
patients with OPSCC who underwent definitive radiotherapy,
stratified according to their p16 status.

Patients and Methods

We retrospectively analyzed consecutive patients diagnosed with
OPSCC who underwent curative external beam radiotherapy with or
without chemotherapy between May 2015 and September 2023. The
inclusion criteria were histologically confirmed primary OPSCC,
treatment with curative-intent radiotherapy, the absence of distant
metastasis at diagnosis, and no prior definitive treatment or
radiotherapy for the head and neck region. Exclusion criteria involved
cases treated with radiotherapy with palliative intent and insufficient
medical records to confirm or determine the treatment modality.

Clinical staging adhered to the eighth edition of the AJCC
Staging Manual and was chosen for its demonstrated clinical utility
in this study. Adverse events were graded using the National Cancer
Institute Common Toxicity Criteria for Adverse Events, version 5.0.
We used simultaneous integrated boost (SIB) radiotherapy with
helical tomotherapy (Accuray, Sunnyvale, CA, USA) and image-
guided radiotherapy (IGRT). One patient underwent computed
tomography (CT) for radiation therapy planning while wearing a
thermoplastic mask. The CT image data were reconstructed with a
2 mm slice thickness for the tomotherapy planning systems. 

Clinical target volume 1 (CTV1) was defined as a microscopic
invasive lesion of the primary tumor and the involved lymph nodes.
CTV2 was defined as the ipsilateral side of positive lymph node
metastasis in prophylactic irradiation (PI). CTV3 was defined as the
volume remaining in the PI area. Each planning target volume
(PTV) was defined as an extension of the CTV by 3 mm, which was
cropped to a distance of 3 mm from the skin surface. The
prescription dose for PTV1 was 70 Gy in 35 fractions, for PTV2
59.5 Gy in 35 fractions, and for PTV3 was 54 Gy in 35 fractions.

Statistical analysis was performed using the R statistical package.
Fisher’s exact test was used to compare patient characteristics
between groups. Overall survival (OS), progression-free survival
(PFS), and cancer-specific survival (CSS) rates were calculated
using the Kaplan–Meier method from the first day of the initial
therapy. PFS was defined as the time from the initial therapy to the
first evidence of radiological or clinical tumor progression or death
from any cause. Statistical significance was set at p<0.05.

Results
Seventy-six patients were included in this retrospective
study. The patients' attributions were presented in Table I.
The median age at treatment was 66 years (range=40-84
years). In p16 positive and negative groups, the majority of
individuals were male, with 73% and 83%, respectively. The
median follow-up time was 32.6 months, ranging from 1.6
to 89.8 months. The 3-year OS rates for p16-negative and
positive patients with OPSCC were 59.2% [95% confidence
interval (CI)=28.7-80.2%] and 95.7% (95%CI=83.8-98.9%),
respectively, demonstrating a statistically significant
difference (p=0.002) (Figure 1A). 

The 3-year PFS for p16 negative and positive patients
with OPSCC were 42.5% (95%CI=21.5-62.2%) and 79.6%
(95%CI=64.0-89.0%) respectively, demonstrating a
statistically significant difference (p<0.001) (Figure 1B).
The results of the univariate and multivariate analyses of
PFS are summarized in Table II. In the univariate analysis,
p16 status was associated with PFS [hazard ratio
(HR)=0.261; 95%CI=0.111-0.611; p=0.002]. In the
multivariate analysis, p16 status still remained the factor
associated with PFS (HR=0.231; 95%CI=0.068-0.786;
p=0.019). 

Fifty-four patients were identified as p16-positive in this
study. Their ages ranged from 40 to 84 years, with a median
age of 66. Males constituted the majority of patients (n=45).
The clinical stages were stage I in 23 patients, stage II in 10
patients, and stage III in 21 patients, according to the 8th
AJCC staging system. The OS rates of stages I, II, and III
were 100%, 100%, and 88.1% (95%CI=60.2-96.9%),
respectively (Figure 2A). During the follow-up period,
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Table I. Patient attributes among a cohort of 76 individuals undergoing
definitive radiotherapy for oropharyngeal squamous cell carcinoma
stratified according to p-16 status.

Variables                                                  Number (Percentage)

                                                                   p16–            p16+        p-Value

Age                                                                                                    
   Median                                                      70                66         0.958
   Range                                                      45-83           40-84         
Sex                                                                                                    
   Male                                                     16 (73%)     45 (83%)    0.346
   Female                                                  6 (27%)       9 (17%)       
ECOG Performance Status                                                              
   0                                                           14 (64%)     47 (87%)    0.0194
   1                                                            8 (36%)       6 (11%)       
   2                                                                  -              1 (2%)        
Tumor subsite                                                                                   
   Tonsillar complex                               10 (45%)     38 (70%)    0.0103
   Base of tongue                                     7 (32%)      15 (28%)      
   Soft palate                                              2 (9%)         1 (2%)        
   Pharyngeal wall                                   3 (14%)             -              
Clinical stage                                                                                    
   I                                                             3 (14%)      23 (43%)  <0.001
   II                                                            3 (14%)      10 (19%)      
   III                                                          5 (23%)      21 (39%)      
   IV A/B                                                 11 (50%)            -              
Chemotherapy                                                                                  
   No                                                         7 (32%)      10 (19%)    0.00846
   Induction                                                     -            11 (20%)      
   Concurrent                                           15 (68%)     25 (46%)      
   Induction and concurrent                           -             8 (15%)       
Synchronous or metachronous cancers                                              
   No                                                         9 (41%)      42 (78%)    0.00304
   Yes                                                       13 (59%)     12 (22%)      



cancer recurrence was observed in 10 of the 54 patients
(18.5%). The PFS rate for three years was 89.9%
(95%CI=65.3-97.4%) in stage I, 74.1% (95%CI=28.9-
93.0%) in stage II, and 72.2% (95%CI=45.4-87.4%) in stage
III (Figure 2B). The most frequent recurrence pattern was
local recurrence, which was observed in four patients,
followed by regional lymph node metastasis in three patients,
and distant metastasis in three patients (Table III). Distant
metastasis sites were identified in the lungs of two patients,
and one patient exhibited multiple metastases involving both
the lungs and liver.

Recurrence was identified in 11 of 22 patients with p16
negative patients. The most frequent recurrence pattern was
distant recurrence in four patients, and all distant sites were
the lungs. Regional lymph node and local recurrences were
observed in three patients each, and the other patient
exhibited complex recurrence involving both local and
regional components.

Discussion

Our investigation aimed to assess the clinical outcomes of
patients undergoing an SIB for OPSCC, stratified by p16
status. Our findings are consistent with those of previous
studies. Gorphe et al. investigated 888 patients with T1-4,
N0-3, and M0 oropharyngeal carcinoma (OPC) who
underwent curative treatment at their center between 2011
and 2020 (11). The results showed that among these patients,
451 were p16-positive and 437 were p16-negative. The 5-
year survival rate differed significantly between the two
groups, with rates of 82.4% for p16 positive patients and
44% for p16 negative patients (p<0.0001, HR=0.24). Based
on the results of the NRG Oncology RTOG 1016 trial, we
investigated whether replacing cisplatin with cetuximab
could reduce treatment toxicity in patients with HPV-positive
OPSCC (12). The 5-year OS and PFS of the cisplatin arm
were 84•6% and 78•4%, respectively.
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Table II. Univariate and multivariate analyses for progression-free survival after definitive radiotherapy.

                                                                                                                                       Univariate                                                         Multivariate

Covariables                     Value                                                     Hazard ratio [95%CI]                p-Value             Hazard ratio [95%CI]              p-Value

Age                                  ≤65 vs. >65 years old                            0.681 [0.294-1.578]                  0.370                0.282 [0.095-0.841]                0.023 
Sex                                  Male vs. Female                                     0.710 [0.210-2.403]                  0.582                0.972 [0.240-3.941]                0.968 
Performance status         0 vs. 1-2                                                  6.203 [2.623-14.670]              <0.001                 4.356 [1.569-12.090]              0.005 
Tumor subsite                 Tonsillar complex vs. others                 0.601 [0.235-1.538]                  0.288                0.475 [0.170-1.331]                0.157 
Clinical stage                  I-II vs. III-IV A/B                                  2.092 [0.889-4.923]                  0.091                1.426 [0.515-3.949]                0.495 
Chemotherapy                No vs. Yes                                              0.384 [0.156-0.948]                  0.038                0.466 [0.120-1.815]                0.271 
Other cancers                  No vs. Yes                                              1.378 [0.587-3.233]                  0.462                0.540 [0.181-1.613]                0.270 
p-16 status                      p16– vs. p16+                                         0.261 [0.111-0.611]                   0.002                0.231 [0.068-0.786]                0.019 

Figure 1. Kaplan–Meier curves for overall survival (A) and progression-free survival (B) after curative radiotherapy for the patients with
oropharyngeal squamous cell carcinoma stratified by p-16 status. 



The concept of deintensification is a developing treatment
strategy for individuals with HPV-associated OPSCC, aiming
to uphold excellent oncological results while reducing the
adverse effects associated with treatment. In a randomized
phase II trial (ORATOR-2) involving 61 patients with HPV-
associated OPSCC, dose-reduced definitive radiation (60 Gy
of RT with weekly cisplatin) was compared between
transoral robotic surgery (TORS) plus neck dissection and
dose-reduced adjuvant RT (13). Despite an early closure due
to two treatment-related deaths from TORS, dose-reduced
definitive RT demonstrated improved two-year OS (100%
versus 89%) and PFS (100% versus 84%) compared to
TORS plus dose-reduced adjuvant RT, with similar rates of
grade ≥2 toxicity (67% versus 71%) and overall quality of
life at one year between the two treatment arms. Carbon-ion
radiotherapy also emerges as a promising treatment avenue
for oropharyngeal non-squamous cell carcinoma (14).

In a phase II trial, 43 patients diagnosed with HPV-
associated OPSCC underwent deintensified chemoradiation
with 60 Gy of intensity-modulated radiation therapy (IMRT)
concurrently with weekly cisplatin (15). The trial demonstrated
excellent clinical outcomes with three-year outcomes showing
100% rates of local control and a 95% OS rate. 

Posttreatment surveillance is important for promptly
identifying disease recurrence, enabling timely initiation of
salvage therapy, and potentially improving patient outcomes.
Chera et al. investigated the effectiveness of monitoring
plasma circulating tumor HPV DNA (ctHPV-DNA) during
the post-treatment surveillance of patients with HPV-
associated OPC (16). Their findings indicated that two
consecutive positive ctHPV-DNA tests have a high positive
predictive value (94%) and negative predictive value (100%)
for identifying disease recurrence, potentially facilitating
earlier salvage therapy initiation.

The strength of our study is the homogeneity of the
treatment modality, with SIB radiotherapy with helical
tomotherapy using the same treatment protocol. However,
our study has several limitations that warrant consideration.
Reliance on retrospective data introduces limitations in
terms of data completeness, accuracy, and the ability to
control for all potential confounding variables. This may
have affected the robustness of the statistical analyses and
the interpretation of the results. Longer follow-up durations
would provide a more comprehensive understanding of the
survival patterns and late toxicities associated with
treatment.

This retrospective study aimed to elucidate the clinical
outcomes of patients with OPSCC treated with radical
radiotherapy. The limitations of retrospective studies
should be considered when interpreting their results and
applying them in clinical practice. Future prospective
studies with larger cohorts and longer follow-up periods
are required to address these limitations and provide more
robust evidence.
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Table III. First recurrence patterns following the administration of
definitive radiotherapy.

Patterns of recurrence                                      Number (Percentage)

                                                                        p16–                       p16+

No recurrence                                             11 (50%)                44 (81%)
Local recurrence                                                                                
  Local recurrence only                               3 (14%)                   4 (7%)
  Local and regional recurrence                  1 (5%)                         -
Regional recurrence                                     3 (14%)                   3 (6%)
Distant recurrence                                       4 (18%)                   3 (6%)

Figure 2. Kaplan–Meier curves for overall survival (A) and progression-free survival (B) after curative radiotherapy for patients with p-16 positive
oropharyngeal squamous cell carcinoma stratified by clinical stage.
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