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Abstract

Background/Objectives: The aim of the paper is to assess the impact of HPV DNA on the survival
and cure rates of patients with newly diagnosed head and neck cancers who underwent surgery and
subsequent adjuvant radiotherapy. Methods: The study group consisted of 28 patients (55%) with
squamous cell carcinoma of the oral cavity and 23 patients (45%) with squamous cell carcinoma of
the oropharynx. All 51 patients underwent primary surgical treatment, extended by adjuvant
radiotherapy in 33 patients (65%). Cases with c¢T2 (n=23; 45%) and cNO (n=25; 49%) were the most
common. Twenty-seven patients (53%) were HPV-positive, including 14 (27%) patients with
squamous cell carcinoma of the oral cavity and 13 (25%) with squamous cell carcinoma of the
oropharynx. Twenty-one patients (41%) were HPV positive p 16 (+). The Kaplan-Meier method was
used to assess 3-year overall survival (OS) and 3-year locoregional control (LRC) in the study group,
depending on tumor location and HPV status. Results: The 3-year OS rates in the group of HPV-
positive and HPV-negative patients with oral cavity tumors were 80% and 82%, respectively; p=0.965,
while in the group of HPV-positive and HPV-negative patients with oropharyngeal cancer, the 3-
year OS rates were 100% and 67.5%, respectively; p=0.045. In patients with oropharyngeal cancer, the
3-year LRC rates for HPV-positive and HPV-negative patients were 100% and 59%, respectively;
p=0.059. In the group of patients with oral cavity cancer, 3-year LRC rates for HPV-positive and HPV-
negative subjects were 55% and 52%, respectively; p=0.771. 3-year OS for HPV-positive p16 (+) and
HPV-positive p16 (-) was 88% and 78%, respectively; (p=0.965). In the whole study group, HPV-
negative patients were more often offered adjuvant treatment compared to HPV-positive patients.
Conclusions: The 3-year OS rates of patients with cancers of the oral cavity and the oropharynx
treated with combined therapy in the study group did not differ statistically significantly depending
on HPV status. HPV-positive patients with oropharyngeal cancer had better 3-year OS and LRC rates
compared to HPV-negative patients. Patients with HPV-dependent oropharyngeal cancer, no
statistically significant improvement in 3-year OS was observed compared to patients with HPV p16
(+) vs HPV p 16 (-). However, in the group of patients with oral cavity cancer, HPV status did not
show prognostic significance.
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1. Introduction

Oral cavity and oropharyngeal cancers are the most prevalent types of head and neck cancer [1].
Collectively, they account for nearly 500,000 cases annually, with approximately 200,000 of these
cases resulting in death, of which >75% are located in the oral cavity (GLOBOCAN 2020) [1]. The high
mortality rate, reaching nearly 50%, is associated with the poor education and limited knowledge of
patients and primary care physicians about head and neck cancers, the non-specific symptoms that
prompt patients to seek specialist medical attention, and the late diagnosis, often at highly advanced
disease stages [2—4].

In recent decades, in addition to the well-known risk factors for head and neck cancers, such as
tobacco smoking and alcohol abuse, increasing reports have indicated an association between these
malignancies and exposure to the human papillomavirus (HPV), mainly genotypes 16 and 18, which
particularly concerns oropharyngeal tumors [4]. Furthermore, HPV-related cancers increasingly
affect younger individuals —the mean age of onset for HPV-dependent cancers is 54 years, and 58
years for HPV-independent cancers [4]. However, HPV-dependent cancers are associated with a
more favorable prognosis, as reflected by LRC and OS rates than HPV-independent cancers due to
their greater sensitivity to chemotherapy and radiotherapy [5].

The 3-year OS rates for patients with oropharyngeal cancer treated with primary surgery range
from 54.9% to 93.7%, regardless of HPV status [6—12]. In turn, LRC rates range from 73% to 98.6%
[7,11-13]. Patients with HPV-dependent oropharyngeal cancer have a significantly better prognosis
than those with HPV-independent cancer, and the 3-year OS rates in this group range from 90.9% to
100% vs. 65.7% to 84.3%, respectively [9,10]. Studies of patients with HPV-independent
oropharyngeal cancers showed 3-year OS rates ranging from 75.6% to 85.5% [14-16].

In patients with oral cavity cancers, 3-year OS rates are significantly worse than in patients with
oropharyngeal cancers, ranging from 53.9% to 82.5% [17-21], and LRC rates range from 53% to 87.5%
[22-26]. The relationship between HPV infection and OS and/or LRC rates in patients with oral cavity
cancer is not so evident. Most studies have not shown any impact of infection on the prognosis of
these patients. The 3-year OS rates in patients with HPV-dependent oral cavity cancers compared to
HPV-independent cancers were 56.2% and 53.9%, respectively [27], while 5-year OS rates were 45.3%-
58.8% and 57.2%-60.3%, respectively [28-30].

The aim of the study was to assess the impact of HPV DNA on 3-year OS and LRC rates in the
whole study group of patients with newly diagnosed head and neck cancers, as well as in groups
classified according to the primary tumor location.

2. Materials and Methods

2.1. Study Population and Specimen Collection

The study included 51 patients with newly diagnosed squamous cell carcinomas of the oral
cavity and oropharynx who were treated with surgery and adjuvant radiotherapy at the Department
of Otorhinolaryngology and Oncological Laryngology of the Medical University of Silesia in
Katowice and the Maria Sklodowska Curie National Research Institute of Oncology in Gliwice
between 2016 and 2021.

All participants provided written informed consent before the inclusion in the prospective
study. The research protocol was approved by the Bioethics Committee (Institutional Review Board
on Medical Ethics, Approval No. KNW/0022/KB1/49/16 and No. KNW/0022/KB1/49/11/16/17). For
laboratory processing, fresh tissue specimens were flash-frozen in liquid nitrogen and subsequently
stored at =80 °C. The entire analytical workflow, including DNA isolation, HPV detection, and
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genotype determination, was conducted at the Department of Medical and Molecular Biology,
Faculty of Medical Sciences in Zabrze, Medical University of Silesia.

Patients with local and/or nodal cancer recurrence who had previously undergone radiotherapy
or radiochemotherapy were excluded from the study. The mean age of the study participants was 63
years (range 27-87 years; 12 women and 39 men). Tissue samples were collected during surgery at
the Department of Otorhinolaryngology and Oncological Laryngology of the Medical University of
Silesia in Katowice and the Maria Skltodowska Curie. Intraoperative tumor biopsy samples were
assessed for the presence of human papillomavirus (HPV) genetic material. The stage of cancer
advancement was determined after obtaining postoperative histological results, in accordance with
the TNM classification (7th and 8th edition of the UICC) [32,33].

2.2. DNA Extraction and Quantification

Tissue samples were homogenized with Lysing Matrix A (MP Biomedicals, Irvine, CA, USA) in
Lyse T buffer from the Tissue DNA Purification Kit (Eurx, Gdansk, Poland) on the FastPrep®-24
instrument (MP Biomedicals, Santa Ana, CA, USA). DNA was extracted from the homogenates using
the Tissue DNA Purification Kit (Eurx, Gdansk, Poland) protocol. Isolated DNA was assessed
spectrophotometrically using NanoPhotometer Pearl (Implen, Miinchen, Germany), and the samples
were stored at -20 °C until further analysis.

2.3. Detection and Genotyping of HPV

The detection and identification of HPV genotypes were conducted using the GenoFlow™ HPV
Array Test Kits (DiagCor Bioscience Inc., Kowloon, Hong Kong), according to the manufacturer’s
instructions. High-risk subtypes were assessed based on their phylogenetic and epidemiological
criteria and the biological niche. Detailed methodological procedures have been described in the
previous study [31]. All PCR reactions were performed using the Mastercycler Personal Thermal
Cycler (Eppendorf, Hamburg, Germany). The hybridization step was performed using the FT-PRO
Flow-through System (DiagCor Bioscience Inc., Kowloon, Hong Kong). The results were obtained
using the Capture®© image capture system (DiagCor Bioscience Inc., Kowloon, Hong Kong).

2.4. Radiotherapy

Adjuvant radiotherapy was usually proposed in case of microscopically involved margins (R1),
involved lymph nodes, and more advanced T stage (T3-T4). However, in those cases in which surgery
was excision only, adjuvant radiotherapy was applied routinely. The typical dose was 50 Gy with
dose per fraction of 2 Gy to low-risk volumes (elective lymph nodes) with dose escalation to 60-66
Gy for intermediate- and high-risk volumes. In case of more advanced stage (=T4, N+ with ECE) and
no contraindications to systemic treatment a concurrent cis-platin based chemotherapy was usually
applied during radiotherapy.

2.5. Statystical Analysis

The Kaplan-Meier method was used to assess OS and LRC rates, and the Chi2 test was used to
assess the relationship between HPV status and clinical factors. A p-value < 0.05 was considered
statistically significant.

3. Results

3.1. Patients Characteristic

In the study group of patients, histological examination showed 28 (55%) squamous cell
carcinomas of the oral cavity and 23 (45%) squamous cell carcinomas of the oropharynx. Among
patients with oral cavity cancer, the most common location was the tongue (N=24; 86%), including 7
(25%) tumors involving the floor of the mouth. The most common location of oropharyngeal cancers
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was the palatine tonsil (N=17; 74%), with the remaining tumors located on the soft palate (N=6; 23%).
Surgical removal of oral cavity and/or oropharyngeal tumors was performed predominantly using
the classic transoral approach (N=38; 74.5%), and less frequently via an extended surgical approach
through midline mandibulotomy (N=13; 25%). Thirty-three patients underwent adjuvant treatment,
with the largest group consisting of patients receiving adjuvant radiotherapy (N=24; 47%). The group
of twenty-four patients after adjuvant radiotherapy consisted of thirteen patients with oropharynx
carcinomas and eleven patients with oral cavity carcinomas (Table 1).

Table 1. Type of adjuvant treatment in patients with squamous cell carcinoma of the oral cavity and oropharynx

(N=51).
N (%) Type of adjuvant treatment
18 (35%) None
6 (12%) Radiochemotherapy
24 (47%) Radiotherapy
2 (4%) Palliative radiotherapy
1(2%) Brachytherapy

The largest group consisted of patients with cT2 stage (N=23; 45%), clinically without nodal
metastases (cNO; 49%), and patients with G2 grade (N=24; 47%). HPV-dependent oral cavity or
oropharyngeal cancer was diagnosed in 27 (53%) patients. In the study group, HPV-positive p 16 (+)
was found in 21 patients, HPV-positive p 51 (+) in 5 patients, and HPV-positive p 73 (+) in 1 patient.
(Table 2).

Table 2. Clinical and morphological characteristics of patients with squamous cell carcinoma of the oral cavity

and oropharynx (N=51).

N (%) Feature
Location
28 (55%) Oral cavity
23 (45%) Oropharynx
cT stage
11 (22%) T1
23 (45%) T2
16 (31%) T3
1 (2%) T4
cN stage
25 (49%) NO
2 (4%) N1
3 (6) N2a
12 (24%) N2b
6 (12) N2c
3(6) N3
Grading
9 (18%) Gl
24 (47%) G2
18 (35%) G3
HPV status
27 (53%) HPV-positive
24 (47%) HPV-negative
plé
21 (41%) plo+
30 (59%) plé6 -
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3.2. Association Between HPV Status and Clinical and Morphological Features

The study evaluated the association between HPV status and primary tumor location (oral cavity
vs. oropharynx), tumor grade (G), clinical local stage (cT), and/or nodal stage (cN), and the need for
adjuvant radio/radiochemotherapy. HPV status did not affect the local (Chi2=0.96; p=0.810) or nodal
stage of the disease (Chi2=2.16; p=0.826), nor the tumor grade (Chi2=7.01; p=0.069). In the group of
HPV-negative vs HPV-positive patients, HPV-negative patients were offered adjuvant treatment
significantly more often than HPV-positive patients (Chi2=4.15; p=0.041) (Table 3).

Table 3. Assessment of HPV status with selected clinical and morphological factors in patients with squamous

cell carcinomas of the oral cavity and oropharynx (N=51).

Chi2; p HPV-negative HPV-positive Feature
Location
. 14 (58%) 14 (52%) Oral cavit
Chi2=0.216; p=0.642 10 (42%) 13 (48%) Oropharyr?,x
Grading
1 (4%) 8 (30%) Gl
Chi2=7.01; p=0.069 15 (62.5%) 9 (33%) G2
8 (33.5%) 10 (37%) G3
cT stage
5 (21%) 6 (22%) T1
. 11 (46%) 12 (44%) T2
Chi2=0.96; p=0.810 8 (33%) 8 (30%) T3
0 1 (4%) T4
cN stage
10 (42%) 15 (56%) NO
1 (4%) 1 (4%) N1
, 1 (4%) 2 (7%) N2a
Chi2=2.16; p=0.826 6 (25%) 6 (22%) N2b
4 (17%) 2 (7%) N2c
2 (8%) 1 (4%) N3
Adjuvant treatment
. 5 (21%) 13 (48%) No
Chi2=4.15; p=0.041 19 (79%) 14 (52%) Yes

We also performed an additional analysis including factors characterizing the study group and
treatment with respect to overall survival (OS). Due to the small number of patients, we did not
further subdivide the group. As none of the factors was significant in the univariate analysis, we did
not perform a multivariate analysis (Table 4).

Instead, we conducted Kaplan-Meier survival analyses with log-rank tests for factors
characterizing the study group, treatment and HPV status, separate for oral cavity cancer and
oropharyngeal carcinomas (Table 5 Table 6). Only HPV status in oropharyngeal carcinomas
remained significant.

Table 4. Univariate analysis of factors characterizing the study group and treatment with respect to overall
survival (OS).

Univariate Cox

proportional hazard Kaplan-Meier

Factor analysis (Wald p-value comparison log- p-value
. rank test
statistics)
Gender
0.31 0.57 0.54 0.588
MvsF
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Tumor location 0.90 0.34 0.96 0.339
Oropharynx vs oral cavity

T-stage

T 0.39 0.53 0.65 0515
N-stage

N0 1.06 0.30 1.06 0.285

HPV status - 1.16 0.28 1.09 0.273

Negative vs positive
Adjuvant treatment 0.47 0.49 0.65 0.516

No vs yes

Table 5. Survival analyses with log-rank tests of factors characterizing the study group, treatment and HPV

status in oral cavity carcinomas.

Univariate Cox

Kaplan-Mei
proportional hazard aplan-Meier

Factor analysis (Wald p-value comparison log- p-value
- rank test
statistics)
Gender
0.04 0.85 0.19 0.848
MvsF
T-stage
0.14 0.71 0.38 0.706
N-stage
NO-2a vs N2bt 0.11 0.74 0.33 0.739
HPV statu
e 0.00 0.96 0.04 0.965
Negative vs positive
Adjuvant treatment 0.00 0.99 0.00 0.99

No vs yes

Table 6. Survival analyses with log-rank tests of factors characterizing the study group, treatment and HPV

status in oropharynx carcinomas.

Univariate Cox

Kaplan-Mei
proportional hazard aplan-Meier

Factor p-value comparison log- p-value

analysis (Wald
k test
statistics) e
Cl\;/‘leil/ie; Not estimated* 0.72 0.469
T-stage Not estimated* 1.37 0.169
T1-2 vs T3-4 . '
N-stage Not estimated* 1.68 0.092
NO-2a vs N2b+ ' ‘
H'PV status' . Not estimated* 2.00 0.045
Negative vs positive
Adj t treat t
juvant treatmen 0.52 0.48 0.64 0.522

No vs yes

*- not estimated because of no uncensored variables in one subgroup

3.3. Overall Survival and Locoregional Control Rates

The 3-year OS rate in the study group was 83%, and the 3-year LRC rate was 68%. No statistically
significant difference was found in 3-year OS, depending on the primary tumor location (OS for oral
cavity and oropharynx: 80% and 85%, respectively; p=0.339). With regard to 3-year LRC rates,
patients with oropharyngeal cancer had a more favorable prognosis than those with oral cavity
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cancer (LRC for oropharynx and oral cavity: 87% and 53%, respectively; p=0.014). The 3-year OS rates
for HPV-positive and HPV-negative patients were 90% and 74%, respectively, p=0.27. The 3-year LRC
rates for HPV-positive and HPV-negative patients were 76% and 53%, respectively; p=0.393.

The 3-year OS of patients with oropharyngeal cancer was 85%, and the 3-year LRC rate was 87%.
In the group of patients with HPV-dependent oropharyngeal cancer, better 3-year OS and LRC rates
were observed compared to subjects with HPV-independent cancer (OS for HPV-positive and HPV-
negative: 100% and 67.5%, respectively; p=0.045) (Figure 1); (LRC for HPV-positive and HPV-
negative was 100% and 59.5%, respectively; p=0.059) (Figure 2).

Cumulative Proportion Surviving (Kaplan-Meier)
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Figure 1. Three-year overall survival rates for patients with oropharyngeal cancer treated surgically, depending
on HPV status.
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Figure 2. Three-year locoregional control rates for patients with oropharyngeal cancer treated surgically,

depending on HPV status.

The overall 3-year OS rate of patients with oral cavity cancer was 80%, and the 3-year LRC rate
was 53%. In the group of patients with HPV-dependent oral cavity cancer, no statistically significant
improvement in 3-year OS or LRC rates was observed compared to patients with HPV-independent
cancer (OS for HPV-positive and HPV-negative was 80% and 82%, respectively; p=0.965) (Figure 3);
(LRC for HPV-positive and HPV-negative was 55% and 52%, respectively; p=0.771) (Figure 4).
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Figure 3. Three-year overall survival rates for patients with oral cavity cancer treated surgically, depending on
HPYV status.
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Figure 4. Three-year locoregional control rates for patients with oral cavity cancer treated surgically, depending
on HPV status.

In the group of patients with HPV-dependent oropharyngeal cancer, no statistically significant
improvement in 3-year OS was observed compared to patients with HPV p16 (+) vs HPV p 16 (-). 3-
year OS for HPV-positive p16 (+) and HPV-positive p16 (-) was 88% and 78%, respectively; (p=0.965)
(Figure 5).
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Figure 5. Three-year overall survival rates for patients with oropharyngeal cancer treated surgically, depending

on pl6 expression.

To conclude, the study showed that HPV status had no prognostic significance for 3-year OS or
LRC rates in the entire study group. At the same time, in the group of patients with oropharyngeal
cancer, HPV status significantly affected their prognosis, improving it in HPV- positive patients, as
opposed to patients with oral cavity cancer in whom HPV status was not significant. The study also
showed that HPV-negative patients were more often offered adjuvant treatment compared to HPV-
positive patients. The study showed that expression of p16 status had no prognostic significance for
3-year OS rates in the entire study group.

4. Discussion

The aim of the paper was to assess the impact of HPV DNA as a prognostic factor on OS and
LRC rates of patients with newly diagnosed head and neck cancers. The 3-year OS of patients with
oropharyngeal cancer reported in the literature ranged from 71% to 93.7% [8-10,12], regardless of
HPYV status or a surgical method, and the results of our study are consistent with this trend. Denittis
et al. obtained the LRC rate of 73% in their retrospective study of 51 patients treated surgically who
also received adjuvant radiotherapy [7]. In our study, most patients presented with T1 and T2 stages,
while Denittis et al. assessed only patients with T3 and T4 stages, which may have influenced the
difference as compared to our results. Between 1995 and 2007, Kim et al. examined a larger group of
133 patients, including those with oropharyngeal cancer (T1-T4). They obtained the LRC rate of 82.4%
[11]. The results obtained by Patel et al. are particularly interesting. They analyzed a cohort of 80
patients with oropharyngeal cancer treated with laser microsurgery followed by adjuvant
radiotherapy between 2000 and 2011. Although all study participants were in stage III or IV, they
reported a 3-year LRC rate of 98.6% [12]. Moore et al. obtained a 97% LRC rate in a group of 66
patients with oropharyngeal cancer, mainly staged T1-T3, treated with surgery alone [13].

The relationship between HPV infection and oropharyngeal cancer has been well established in
many publications for several years. [5,34-40] Furthermore, an increasing trend in the incidence of
this cancer is evident [1,3,4,35]. In the United States alone, a 225% increase in cases of HPV-related
oropharyngeal cancer was reported between 1988 and 2004. The proportion of HPV-related cancers
also increased in patients with oropharyngeal cancer from 16.3% (1984-1989) to over 70% between
2000 and 2004 [36].

Other studies, including the research of Gillison et al., showed that in Europe and North
America, HPV-dependent cancers accounted for 40.5% of oropharyngeal cancers before 2000, and
72.2% after 2005 [39]. Based on 3-year OS rates, we demonstrated a statistically better prognosis in
patients with HPV-dependent oropharyngeal cancer compared to HPV-independent cancer (OS for
HPV-dependent and HPV-independent was 100% and 67.5%, respectively). In the studies conducted
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by Saito et al.,, Hughes et al., and Kelly et al,, 3-year OS rates in patients with HPV-dependent
oropharyngeal cancer ranged from 90.4% to 94.4% [40-42]. In a similar study conducted by Jackson
et al. on a cohort of 75 patients (>70 years of age), the 3-year OS was 81.5% [43]. It is lower than in the
previously mentioned papers, probably due to the advanced age of the subjects. To compare, in
studies on HPV-negative cancers, Yuan et al. and Kelly et al. obtained 3-year OS rates of 75.6%-85.2%
[14,15]. In the PREDICTOR-OPC study by Mehanna et al., involving 600 patients treated in the United
Kingdom and Poland for oropharyngeal cancer initially with surgery followed by radiotherapy, an
attempt was made to determine prognostic groups. The 3-year OS rate in patients with HPV-
dependent oropharyngeal cancers ranged from 91.48% to 100% vs. 50% to 85.7% in HPV-negative
patients. Their results are comparable to those obtained in our research [44].

Li et al. examined a group of 89 patients with T1 and T2 oropharyngeal cancer initially treated
surgically using a surgical robot and obtained the LRC rate of HPV-dependent cancers of 96%
compared to HPV-independent cancers (88.9%) [10]. Kim et al. and Wright et al. obtained a 2-year
LRC rate of 93.3%-97% in a group of 166 and 53 patients with HPV-dependent oropharyngeal cancer,
respectively [45,46]. In a 3-year follow-up study by Shenker et al. involving 377 patients, including
those treated with primary radiotherapy or radiochemotherapy, the LRC rate of 89.5% was achieved
[46]. These results are consistent with our findings. In patients with HPV-independent oropharyngeal
cancers, we achieved significantly worse outcomes in terms of the LRC rate (59.5%). In their study,
Parhar et al., who observed only a group of patients with HPV-negative oropharyngeal cancer
undergoing robotic surgery, obtained a 3-year LRC rate of 84.4% [16]. The above difference in results
is probably due to the use of different surgical techniques by various authors. In patients with oral
cavity cancer, the 3-year OS rate in our cohort was 80%, irrespective of HPV status. In a study by Fan
et al. involving 92 patients, the 3-year OS rate was 82.5%, which was similar to our results [19].
Similarly, in a study by Shim et al., 86 patients with tongue cancer staged T1 and T2 treated surgically
with optional adjuvant radiotherapy were examined, and survival rates of 80.8% were reported [21].
The higher survival rate is probably due to the fact that the study was limited to tongue cancers and
T1 and T2 stages. A significantly lower 3-year OS rate than that observed in our study was found in
a retrospective analysis by Spiotto et al. involving 4,809 patients with locally advanced oral cancers
(staged T3 and T4). The 3-year OS rate was 53.9% [17]. A similar OS rate (56.8%) was reported by
Bera et al. in a 3-year follow-up of 287 patients [18]. Undoubtedly, the significantly worse survival
was influenced by the inclusion of only patients with clinical stages 3 and 4. In their analysis,
Bloebaum et al. reported the 5-year survival rate of only 41% [48]. The large discrepancy in the results,
which were almost twice as poor as ours, may have been due to the longer follow-up (5 years), the
larger number of patients and, above all, the significantly higher proportion of patients with stage 4
clinical disease (44% of the group) compared with our population.

In our analysis, the LRC rate in patients with oral cavity cancer was 53%, regardless of HPV
status. Hoffmann et al. achieved a 5-year LRC of 85% in a group of 75 patients with squamous cell
carcinoma treated surgically with adjuvant radiotherapy [22]. In their group of 167 patients with the
same tumor location, Mione et al. reported an 85.6% LRC rate in a 2-year follow-up, which is
surprising given that 64% of their patients were in clinical stage IV. However, this finding may be
attributable to the short follow-up period [23]. Daly et al. examined 37 patients with oral cavity
cancer, of whom 30 received postoperative adjuvant radiotherapy and achieved a 67% LRC rate in a
3-year follow-up [24]. Collan et al. examined a group of 102 patients with squamous cell carcinoma
of the oral cavity and/or oropharynx treated surgically with adjuvant radiotherapy and obtained a 5-
year LRC of 92.2% [25].

While in the case of oropharyngeal cancer the association with HPV is relatively well established,
this relationship is far less evident in oral cavity cancers. Similar to our findings, HPV infection did
not have prognostic significance as reported by Tangthongkum et al., who reported 3-year OS rates
of 56.2% vs. 53.9% (HPV-dependent vs. HPV-independent) [27]. In 5-year follow-up studies by Wang
et al., Doll et al., and Nauta et al., OS rates ranged from 45.3% to 58.8% vs. 57.2% to 60.3% (HPV-
dependent vs. HPV-independent), and these differences were also statistically insignificant [28-30].
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Compared with our results, the lower OS rates reported by the above authors may have been due to
heterogeneity of patient groups, including the inclusion of patients treated with primary
chemoradiotherapy, as well as a longer follow-up period.

Our study showed that expression of p16 status had no prognostic significance for 3-year OS
rates in the entire study group. However, it should be remembered that the relatively small size of
the study group may have influenced the data. In the PREDICTOR-OPC study by Mehanna et al.,
obtained a oropharyngeal cancer p16+/HPV+ better 3-year OS rate survival according to p16-/HPV-
or pl6+/HPV- patients [44]. Their results are comparable to those obtained by other authors [49-52].

To the best of our knowledge, there are no studies comparing LRC in patients with squamous
cell carcinomas of the oral cavity, depending on HPV status. However, in their two papers, Lee et al.
achieved 2-year local control (LC) of 80.7% vs. 95.1% (HPV-dependent vs. HPV-independent). At the
5-year follow-up, the rates were 84% vs 86% (HPV-dependent vs. HPV-independent). In both papers,
the neck control (NC) was calculated separately and was reported as 80.8% and 86.7% (HPV-
dependent and HPV-independent, respectively) in the 2-year follow-up and 86% and 81% (HPV-
dependent vs. HPV-independent, respectively) in the 5-year follow-up [34,35].

Our study showed that HPV-negative patients were offered adjuvant treatment more frequently
after surgery compared to HPV-positive patients. On the one hand, it is known that HPV-positive
patients have a lower clinical stage at diagnosis and have better OS and LRC rates than HPV-negative
patients [53-55]. The lower clinical stage may have contributed to decisions not to administer
adjuvant radiotherapy in the study group, which could explain the results. On the other hand the
HPV-negative patients could be offered more often adjuvant radiotherapy even at lower stages
because of concerns about a worse prognosis. However, it should be remembered that the relatively
small size of the study group may have influenced the data, and the decisions to omit adjuvant
radiotherapy in HPV-positive patients should be made with extreme caution, as it may contribute to
an increased number of treatment failures in this cohort, as confirmed by other authors [56,57]. We
are aware that our group of patients is small and heterogenous in terms of radiotherapy. This facts
may have influenced the results obtained, both in OS and LRC outcomes, as well as the finding that
HPV-negative patients more frequently received adjuvant treatment.

5. Conclusions

In conclusion, our study demonstrates that the prognostic significance of HPV infection varies
when outcomes of combined treatment for oral cavity and oropharyngeal cancers are analyzed. On
the one hand, we demonstrated better 3-year OS and LRC rates compared to patients with HPV-
independent oropharyngeal cancer. On the other hand, HPV status did not show prognostic
significance in the entire study population. At the same time, we demonstrated that HPV-negative
patients were given adjuvant treatment after surgery more frequently compared to HPV-positive
patients. Nevertheless, continued research in patients with oropharyngeal and oral cavity cancers
remains essential to ensure that, alongside advances in surgical techniques and oncological and
radiotherapeutic strategies, the most optimal treatment modalities can be offered in the context of
steadily increasing incidence rates.6. Patents
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