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OBJECTIVES: Given the wide variation in the incidence of Human Papillomavirus (HPV)-associated oropharyngeal squamous cell
carcinoma (OPSCC), we aimed to evaluate the prevalence of HPV and assess treatment outcomes in patients with OPSCC treated
with definitive radiotherapy (RT) with or without chemotherapy (CT) at a single institution in India.
METHODS: Consecutive patients of OPSCC treated with definitive RT + /-CT in a tertiary care centre from January 2013 to December
2017 were analyzed. Kaplan-Meier method was used for survival analysis, and Log-rank test was used for univariate analysis.
RESULTS: Six-hundred-thirty patients with OPSCC were treated with definitive RT + /-CT. The median age was 56 years (IQR 48–62).
As per American Joint Committee on Cancer (AJCC) 7th edition, 24 (3.8%) were stage I, 63 (10%) were stage II, 113 (18%) were stage
III, 375 (59.5%) were stage IVA, and 55 (8.7%) were stage IVB. HPV status was known for 500 patients of which 55 (11%) were p16
immunohistochemistry positive. At a median follow-up of 73.3 months (IQR 58–89), 5-year local control (LC), loco-regional control
(LRC), disease-free-survival (DFS) and overall survival (OS) were 48.1%, 35.6%, 29.2% and 34.5%, respectively. HPV-positive cohort
showed significantly better outcomes compared to HPV-negative cohort with 5-year LC, LRC, DFS, OS of 84.4% vs 43.5% (p < 0.001),
71.3% vs 31.8% (p < 0.001), 63.9% vs 26.1% (p < 0.0001) and 69.1% vs 31.9% (p < 0.001) respectively.
CONCLUSION: The prevalence of HPV-positive OPSCC by p16 IHC was only 11% in our cohort. The outcomes of HPV-negative
cancers are inferior when compared to HPV-positive cancers for a particular stage. Thereby justifying the need for development of
treatment-intensifying strategies to improve the inferior outcomes.

BJC Reports; https://doi.org/10.1038/s44276-025-00164-z

INTRODUCTION
Despite a 225% increase in the incidence of human papillomavirus
(HPV) associated oropharyngeal squamous cell cancer (OPSCC),
HPV-negative OPSCC remains significant in some regions with
smoking and tobacco use as key risk factors [1–4]. The prevalence
of HPV-associated OPSCC is as high as 50–72% in Western
countries compared to 10–20% in Eastern countries [1, 2, 5–10].
Outcomes of HPV-negative oropharyngeal cancer are dismal with
5-year overall survival (OS) of 27% to 38% [5, 11]. Recently, data
from the Danish Head and Neck Cancer Group (DAHANCA) group
showed marked improvement in survival of HPV-positive OPSCC
but very little in HPV-negative OPSCC [12]. In the last decade,
research on HPV-positive OPSCC has grown significantly [13],
while HPV-negative OPSCC remains underexplored, underscoring
the need for improved strategies and outcomes.
This retrospective study, conducted at a single tertiary care

institute in India, aimed to assess the prevalence of HPV and evaluate
the outcomes of OPSCC treated with RT with or without concurrent
chemotherapy. The primary objective was to report local control (LC)

and locoregional control (LRC). The secondary objectives were to
study OS, disease-free survival (DFS), the prevalence of HPV and its
impact on outcomes, treatment toxicity and failure patterns.

MATERIALS AND METHODS
After Institutional ethics committee approval, medical records of patients
with cT1-T4 and N0-N3 OPSCC treated with curative intent radiotherapy
were reviewed. Information regarding patient factors, disease status,
radiotherapy, chemotherapy and RTOG acute toxicity were extracted from
the Radiation Oncology Information System (ROIS) & electronic medical
records (EMR). Patients whose p16 Immunohistochemistry (IHC) status was
available in the EMR were collected in the datasheet. For patients whose
p16 status was unavailable, p16 IHC testing was performed retrospectively
on available tissue sample in accordance with the College of American
Pathologists (CAP) guidelines. As per CAP criteria for oropharyngeal
cancer, diffuse nuclear and cytoplasmic staining in >70% of tumour cells
was considered p16 positive [14]. The staging was done using American
Joint Committee on Cancer (AJCC) 7th edition. For the purpose of study,
patients were re-staged using AJCC 8th edition staging system [15].
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Treatment planning
Patients were assessed in a multi-disciplinary joint clinic, and disease
mapping was done to assign a suitable stage. Depending on the stage
and physician discretion, patients were planned either for conventional
technique on telecobalt or intensity-modulated radiotherapy technique
(IMRT) on a linear accelerator. As per physician discretion, dose of
66–70 Gy/30–35 fractions (fx)/6–7 weeks/5–6 fx per week was delivered
to gross disease with elective nodal irradiation of bilateral neck to a dose
of 54–56 Gy/30–35 fx/6–7 weeks/5–6 fx per week. For IMRT planning,
1 cm margin from primary for clinical target volume (CTV) and 5 mm
margin from CTV was used for planning target volume. In patients
suitable for brachytherapy, after external beam radiation therapy (EBRT)
to a dose 50 Gy and after 1–2 weeks gap, brachytherapy was considered
to a dose of 21 Gy/7 fx using 3 Gy per fraction twice daily using 192Ir High
dose rate (HDR) brachytherapy [16]. Concurrent chemotherapy was
given in fit patients with locally advanced stages [17]. As per medical
oncologist recommendations, weekly cisplatin at 40 mg/m2, three
weekly cisplatin at 100 mg/m2, or combination of weekly cisplatin at
40 mg/m2 and nimotuzumab 200 mg were used for concurrent
chemotherapy.

Response assessment and follow up
A response assessment was performed at 10–12 weeks after end of RT.
Follow-up was every 3 months for 2 years, every 6 months for 3 years
and yearly thereafter. Clinical examination findings, patient complaints,
and toxicity were documented at each follow-up. Acute toxicity was
defined as any maximum grade toxicity occurring during or within
3 months of radiotherapy completion. Late toxicity was defined as any
maximum grade toxicity occurring after 3 months of radiotherapy
completion till last follow-up. Patients who had recurrent or persistent
unresectable disease at the last follow-up and were not contactable
telephonically were considered deceased 6 months after the last follow-up.
This study was approved by the Institutional Ethics Committee of Tata

Memorial Centre (TMC-IEC III; Project No. 900553). A waiver of informed
consent was obtained, as this was a retrospective study. The research was
conducted in accordance with the International Ethical Guidelines for
Biomedical Research Involving Human Subjects (CIOMS).

Statistical analysis
Local failure was defined as disease persistence or relapse within the
anatomical oropharynx, patients with regional failure or distant failure, lost
to follow up without any recurrence or death due to any cause other than
local failure were censored at their last follow up visit. Regional failure was
defined as disease persistence or relapse within bilateral level I-V cervical
nodes and bilateral retropharyngeal nodes. Locoregional failure was
defined as a local failure and/or regional failure, patients with distant
failure, lost to follow up without any recurrence or death due to any cause
other than locoregional failure were censored at their last follow up visit.
The second primary was defined as any second de novo malignant
neoplasm other than oropharyngeal cancer. Distant metastasis was any
relapse outside the local or regional site due to known oropharyngeal
primary. Disease free survival was the duration from the date of diagnosis
till the first failure after radiotherapy completion, either local, regional,
locoregional, distant failure or death due to any cause. Overall survival was
the duration from the date of diagnosis until death due to any cause. For
DFS and OS, patients who lost to follow up without any evidence of
disease persistence or recurrence were censored at their last follow up
visit. All the events were calculated from the date of diagnosis. Kaplan-
Meier method was used for survival analysis. All statistical analysis was
performed using SPSS software version 25 and R Studio version
2023.03.0 + 386.

RESULTS
Patient characteristics
Between January 2013 and December 2017, 1,080 patients with
oropharyngeal squamous cell carcinoma (OPSCC) were registered at
our institution. Of these, 150 patients received palliative treatment
and 300 were referred to other radiotherapy centers at their native
place due to logistical issues, leaving 630 patients who were treated
with curative intent at our center and included in the study. One
hundred fifty patients (23.8%) had pre-existing comorbidities. The

most common comorbidities were hypertension in 49 (32.7%)
patients, diabetes in 20 (13.3%) patients, both hypertension and
diabetes in 12 (8%) patients, a history of pulmonary tuberculosis in
17 (11.33%) patients, and other conditions in 52 (34.7%) patients.
Tobacco-related habits were seen in 562 (89.2%) patients. Overall,
tobacco chewing was the most common form of tobacco use,
reported in 292 patients (52%). This included 156 patients with
exclusive tobacco chewing, 86 patients with combined use of
chewing and smoking, and 50 patients with a history of both
tobacco chewing and alcohol use. Exclusive tobacco smoking (in
the form of bidi or cigarette) was reported in 270 patients (48%). The
median duration of tobacco use was 25 years, with an interquartile
range (IQR) of 15–32 years. Table 1 shows the details of the patient,
tumour and treatment characteristics.

Disease characteristics
At presentation, odynophagia or dysphagia was the most
common symptom in 227 (36%) patients, followed by neck
swelling in 121 (19%). HPV status was evaluable for 500 patients
on available histopathological samples. HPV status was not
evaluable for 130 patients due to either non-availability or poor
quality of available histopathological samples. Only 55 (11%)
patients were HPV positive, while 445 (89%) were HPV negative as
per p16 IHC. Forty-four men and 11 women were HPV positive.
Details of staging as per AJCC 7th edition and AJCC 8th edition

are shown in Table 1. After restaging as per AJCC 8th edition, there
was downstaging in 55 (8.7%) patients due to HPV-positive
tumours and upstaging to stage IVB in 92 (14.6%) HPV-negative
patients due to clinical extranodal extension.

Treatment characteristics
The conventional radiotherapy technique was used for 466
(74%) patients, IMRT for 135 (21.4%) patients, brachytherapy
alone for one patient and IMRT followed by brachytherapy boost
for 28 (4.4%) patients. The median dose of EBRT was 70 Gy
(range 35–70) Gy with a median of 35 fractions (range 5–35).
Thirty-four per cent of node-positive patients were given a
posterior triangle electron boost. Conventional fractionation was
used for 611 (97%) of the patients, accelerated fractionation for
14 (2.2%), and hypofractionation for 5 (0.8%) of patients. All
patients with brachytherapy boost received dose of 21 Gy in 7
fractions with 2 fractions per day 6 hour apart. Depending on
the stage (AJCC 7th edition), concurrent chemotherapy was
indicated in 544 (86.3%) patients, but 74 (11.7%) of the patients
could not receive concurrent chemotherapy due to existing
comorbidity or contraindications to chemotherapy. Cisplatin was
the most commonly used concurrent chemotherapy regimen,
followed by cisplatin and nimotuzumab combination. The
median number of chemotherapy cycles was 7 (range 1–8).
The median overall treatment time (OTT) was 53 days (IQR
50–57). Five hundred ninety-nine (95%) patients could complete
planned treatment. However, 20% of patients had a treatment
gap of more than five days during treatment extending a
median OTT to 53 days.

Response to treatment & outcomes
Median follow-up was 73.3 months (IQR 57.8–89) for surviving
patients & 21 months (IQR 9.2–59) for all patients. Two hundred
and thirteen (33.8%) patients were alive without disease, 4(0.6%)
patients were alive with disease, 7(1.1%) alive with second
primary, 365(57.9%) patients died of disease, and 41 (6.5%)
patients died of other non-cancer-related causes. At 12 weeks
post-treatment, as per RECIST criteria V1.1, complete response was
seen in 354 (56.2%) patients, partial response in 178 (28.3%),
progressive disease in 53 (8.4%), stable disease in 4 (0.6%) patients
while response assessment was not available for 41 (6.5%)
patients.
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Local control & locoregional control
The 2-year, 3-year, and 5-year LC and LRC rates were 55% & 41.3%,
50.9% & 38.2% and 48.1 and 35.6%, respectively (Fig. 1).

On univariate analysis, five years LC & LRC were significantly
better in HPV-positive group compared to HPV-negative (LC 84.4%
vs 43.5% p < 0.001 and 71.3% vs 31.8% p < 0.001, respectively)
(Fig. 2a, b). Based on gender and HPV status at five years, LC and
LRC were significantly better in HPV-positive females (85.7% &
77.9%) followed by HPV-positive males (83.3% & 69.3%) followed
by HPV-negative females (50.7% & 45.1%) and HPV negative males
(42.5% & 30.2%) (LC & LRC p < 0.001). Outcomes based on AJCC 7th

and 8th edition staging are given in Table 2.

Disease free survival
For the entire cohort, the 2-year, 3-year and 5-year DFS rates were
38%, 34% and 29.2%, respectively (Fig. 1). On univariate analysis, 5
years DFS was significantly better in HPV-positive group compared
to HPV-negative (63.9% vs 26.1% p < 0.0001) (Fig. 2c). Based on
gender and HPV status, 5-year DFS was significantly better in HPV-
positive females (70.1%), followed by HPV-positive males (62.7%)
followed by HPV-negative females (40.7%) and HPV-negative
males (24.4%) (p < 0.001).

Overall survival
The 2-year, 3-year and 5-year OS rates were 50.2%, 41.3% and
34.5%, respectively, for the entire cohort (Fig. 1). On univariate
analysis, 5 years OS was significantly better in HPV-positive group
compared to HPV-negative (69.1% vs 31.9% p < 0.001) (Fig. 2).
Based on gender and HPV status, 5 years OS was significantly

better in HPV-positive females (72.7%) followed by HPV-positive
males (67.2%) followed by HPV-negative females (46.6%) and HPV-
negative males (30.2%) (p < 0.001). Overall survival based on AJCC
7th and 8th edition staging are given in Table 2 and Fig. 3a–d

Pattern of failure
A total of 402 (63.8%) patients developed disease recurrence.
Locoregional failure was the most common pattern of the first
failure, with a median time to failure of 12.1 months. Persistent
primary or nodal disease at the time of first follow-up was seen in
247 (39.2%) patients, while 139 (22%) patients developed
locoregional recurrence during the follow-up period. Distant
failure was seen in 72 (11.4%) patients. The median time to
develop distant metastasis was 12 months. The incidence of
second malignancy was 46 (7.3%) in our study population.

Acute sequelae
RTOG acute grade 0, grade I, grade II, grade III and grade IV skin
toxicity was seen in 1.3% (8), 17% (107), 75.4% (475), 6.2% (39) and
0.2% (1) of patients, respectively. RTOG acute grade 0, grade I,
grade II, grade III and grade IV mucositis was seen in 1.6% (10),
5.1% (32), 82.2% (518), 11% (69) and 0.2% (1) of patients,
respectively. Nasogastric tube dependency during radiotherapy
was observed in 35.7% (225) patients. Nine (1.4%) patients
required emergency tracheostomy during treatment. Fifty-nine
(9%) patients required hospital admission during CTRT. The
median duration of hospitalisation was seven days (IQR 6–11 days).
Three deaths occurred during treatment: one due to aspiration
pneumonitis, one due to febrile neutropenia, and one defaulted
during treatment and died of progression.

Late sequelae
Details of late sequelae were available in 272 (43.2%) patients for
skin, 341 (54.1%) for xerostomia, 232 (36.8%) for subcutaneous
fibrosis and 222 (35.2%) for swallowing outcomes. RTOG late
grade 0, grade I, grade II and grade III-IV skin toxicity was seen in
34 (12.5%), 208 (76.5%), 30 (11%) and 0 of patients, respectively.
RTOG late grade 0, grade I, grade II, and grade III-IV xerostomia
was seen in 14 (4.1%), 185 (54.2%), 139 (40.8%) and 3 (0.9%) of
patients, respectively. RTOG late grade 0, grade I, grade II and
grade III-IV subcutaneous fibrosis was seen in 30 (12.9%), 138

Table 1. Patient, disease and treatment characteristics in 630
consecutive patients of OPSCC treated with radiotherapy with or
without concurrent chemotherapy.

Characteristics Number Percentage

Age in year Median 56 IQR (48–62)

Sex Male 555 88.1

Female 75 11.9

KPS >80 414 65.8

≤80 216 34.2

Comorbidities Yes 150 23.8

Tobacco-related
habits

Yes 562 89.2

Subsite Base of Tongue &
Vallecula

293 46.5

Tonsil 218 34.6

Soft Palate 95 15.1

Posterior pharyngeal wall 24 3.8

HPV status using
p16 IHC

Positive 55 11

Negative 445 89

T stage AJCC 7th

ed
T1 52 8.3

T2 167 26.5

T3 159 25.2

T4 252 40

N stage AJCC 7th

ed
N0 170 27

N1 114 18.1

N2 320 50.8

N3 26 4.1

Group Stage
AJCC 7th ed

I 24 3.8

II 63 10

III 113 18

IVA 375 59.5

IVB 55 8.7

Group Stage
AJCC 8th ed p16
Negative

I 24 3.8

II 56 8.9

III 98 15.6

IVA 254 40.3

IVB 143 22.7

Group Stage
AJCC 8th ed p16
Positive

I 20 3.2

II 13 2.1

III 22 3.5

Treatment
Modality

Chemoradiotherapy 447 71

Radiotherapy alone 159 25.2

NACT followed by
radiotherapy +/−
chemotherapy

24 3.8

Radiotherapy
technique

Conventional 466 74

IMRT 135 21.4

Brachytherapy alone 1 0.2

IMRT followed by
Brachytherapy boost

28 4.4

OPSCC Oropharyngeal Squamous Cell Cancer, IQR Interquartile range, KPS
Karnofsky Performance Score, IHC Immunohistochemistry, ed Edition, NACT
Neoadjuvant chemotherapy, IMRT Intensity Modulated Radiation Therapy.
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Fig. 2 Univariate analysis based on HPV status in 500 patients of OPSCC treated with radiotherapy with or without concurrent
chemotherapy. a Local control, b locoregional control, c disease-free survival, and d overall survival.
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(59.5%), 61 (26.3%) and 3 (1.3%) of patients, respectively. At the
6-month follow-up visit, 126 (56.8%) patients reported difficulty
for swallowing solid food. Post-treatment, 151 (24%) of patients
developed hypothyroidism. The median time to develop
hypothyroidism was 9 months from the treatment completion.
Six patients develop osteoradionecrosis post-radiotherapy, with a
median time to develop osteoradionecrosis of 33 months.

DISCUSSION
This is one of the largest single institution studies evaluating HPV
status and reporting treatment outcomes in a predominantly HPV-
negative OPSCC. Our study observed a prevalence of only 11%
HPV-associated OPSCC. This is in contrast with the data from
various western series where a prevalence of 50–72% has been
reported [1, 2, 5–10]. Higher HPV positivity rates have been
reported in the United States compared to European countries
[1, 5] while lower HPV prevalence has been reported in the Eastern
part of the world [2, 10, 18–20]. Centres for Disease Control and
prevention (CDC) reports a wide variation of HPV-associated
OPSCC depending on race, ethnicity and geography. CDC has
reported an incidence of HPV-related OPSCC of 1.8 per 100,000
women and 9.4 per 100,000 males among white people, while in
black people, it is reported as 1.4 and 6.6, respectively. In
Americans, they have reported an incidence of 1 per 100,000
women and 5.3 per 100,000 in males, while in the Asian
population, it is reported as 0.6 and 2.2, respectively [21]. In a
systematic review Kreimer et al. observed HPV prevalence of 47%
in the North America, 28.2% in the Europe and 46.3% in Asia [22].
These difference could possibly be due to differences in the sexual
practices. However we could not get information related to the
sexual practices in our study.
At a median follow-up of 73.3 months for surviving patients (IQR

57.8–89), 5-year LC, LRC, DFS and OS in our study were 48.1%,
35.6%, 29.2% and 34.5%, respectively.
The five-year LC, LRC, DFS and OS rates were 84%, 71% 64%,

69% in HPV-positive patients and 44%, 32%, 26% and 32% in HPV-
negative patients, respectively. The results of our current study
correspond with published literature on oropharyngeal cancer
who were treated with radiotherapy, as summarised in Table 3.

Agarwal et al. published OPSCC outcomes from our institute in
2009 and showed 3-year LC, LRC, DFS and OS of 49%, 41%, 39%
and 36.1%, respectively. History of tobacco abuse, Karnofsky
performance score (KPS) < 80, N stage, radiotherapy dose < 66 Gy,
OTT > 50 days were independent prognostic factors for DFS and
LRC in this study [23]. The prognostic factors for the present study
will be addressed in a separate report.
Many studies have reported excellent disease control and

survival with HPV-positive OPSCC [5, 6, 11, 12, 15, 24–27]. In our
study, 3-year OS & DFS were 75.7% & 72.4% in HPV-positive and
39.1% & 30.6% in HPV-negative subgroups, respectively. In a study
by Ang K et al., 3-year OS & PFS rates were 83.6% & 74.4% in HPV-
positive and 51.3% & 38.4% in HPV-negative subgroups,
respectively [6]. They also developed the risk stratification based
on HPV status and smoking habits for OPSCC, which showed a
3-year OS rate of 93%, 70.8% and 46.2% in low-risk, intermediate-
risk, and high-risk OPSCC, respectively. With prolonged tobacco
usage and HPV-negative cancers, majority of our patients belong
to the high-risk stratification of Ang et al. [6].
In our study as per AJCC 7th edition, 5-year OS rates in HPV-

positive and HPV-negative subgroups were unknown (no patient
in stage I as per AJCC 7th edition) & 63.2% in stage I, 68.6% &
45.9% in stage II, 77.8 & 44.7% in stage III, 61.4% & 25.4% in stage
IVA and 88.9% & 16.7% in stage IVB in respectively. As per AJCC 7th

edition, O’Sullivan B et al. reported 5-year OS in HPV-positive and
HPV-negative 88% & 76% in stage I, 82% & 68% in stage II, 84% &
53% in stage III, 81% & 45% in stage IVA and 60% & 34% in stage
IVB. They developed a new staging (AJCC 8th edition) forTa
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HPV-Positive OPSCC and showed 5-year OS rates were 85% in
stage I, 78% in stage II and 53% in stage III [15]. In our study after
restaging as per AJCC 8th edition in 55 HPV-positive OPSCC
patients, 5-year OS rates were 68.1% in stage I, 60.6% in stage II
and 69% in stage III respectively. Lower OS even in the HPV-
positive group in our study could possibly be due to the impact of
prolonged tobacco usage in 89.2% of the patients with median
duration of 25 (IQR 15-32) years. Gillison et al. showed a 2%
decrease in OS per year of smoking [25].
While there has been an increase in the OPSCC in the last 1–2

decades, primarily due to the rise in the HPV-associated OPSCC.
However, a decrease in HPV-negative cancers has been reported
only in the USA [1]. This has been attributed to the decrease in the
smoking rates in the USA. DAHANCA group has reported no
change in the incidence of HPV-negative cancers [12]. Considering
this there is still a significant proportion of the patient population
with HPV-negative cancers who have poor outcomes and need
strategies to improve their outcomes. Our study highlights the
need for treatment escalation in patients with HPV-negative
cancers. The 3-year OS of 39.1% in the HPV-negative cohort is
significantly inferior compared to the HPV-positive cohort,
prompting efforts to improve survival in HPV-negative cancers.
Hyperfractionated radiotherapy has shown a survival benefit in
head and neck cancers [28, 29]. DAHANCA group reported
outcomes of dose escalation with hyperfractionation and con-
current chemotherapy and nimorazole in patients with HPV-
negative cancers [30]. While the acute toxicity was high (72%

required tube feeding), the 3-year locoregional failure rate was
21%, and OS was 74% in their series. Treatment intensification
with addition of Nimotuzumab to CTRT improved 2-year OS from
39% to 57.6% [10]. The addition of brachytherapy can also be
considered as a dose escalation strategy in well selected HPV-
negative cancers. In a randomised trial of early-stage orophar-
yngeal cancer addition of brachytherapy resulted in 9% improve-
ment in the LC [16]. Few prospective treatment escalation studies
are ongoing, which test different strategies such as adding surgery
[31, 32], immunotherapy [32], PET-based RT dose escalation [33]
and stereotactic radiosurgery boost [34] for treatment escalation
in HPV-negative OPSCC.
One of the limitations of the study is its retrospective nature.

However, the majority of the studies of HPV in the OPSCC have
been based on retrospective cohorts. We however have included
consecutive patients treated with radical intent in a tertiary care
centre. This analysis also includes patients who could not complete
planned treatment due to death, progression, logistic reasons, or
toxicity. This reduces the inherent selection bias of retrospective
studies and reflects real-world scenarios in routine clinical practice.
In this study, we did HPV testing using p16 IHC as per CAP

guidelines. However, there are studies reporting discordance of 7-
10% between p16 IHC and the HPV-DNA by PCR [35, 36]. This may
have an impact on outcomes, especially in patients with high
tobacco exposure. Another limitation is the lack of data on sexual
practices, late effects, poor recall history of tobacco habits and
quality of life. In addition, most of the patients in our series were
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treated using conventional radiotherapy techniques. This limits
the comparison of our outcomes in the era of IMRT.

CONCLUSION
The prevalence of HPV-positive OPSCC was only 11% in our cohort.
The outcomes of HPV-negative OPSCC are inferior when compared
to HPV-positive OPSCC. Strategies need to be developed to intensify
treatment to improve the outcomes of HPV-negative OPSCC.
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