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Summary

Purpose: Many patients with oropharyngeal squamous
cell carcinomas do not have any of the traditional risk
factors associated with head and neck squamous cell can-
cers (HNSCC). Epidemiologic and molecular studies have
identified human papillomavirus (HPV) as a causative
agent, viral tumors presenting a better survival and being
important risk factors together with the long established
ones, tobacco and alcohol consumption, in head and neck
cancers. The purpose of this study was to establish the in-
cidence of HPV-associated HNSCCs, to identify the most
frequent HPV type and to evaluate the overall survival and
recurrence rates of HPV-positive cases in comparison with
HPV-negative HNSCCs.

Methods: A retrospective analysis from the database of the
National Institute of Oncology from Budapest was per-
formed and the following parameters were analyzed: age,
age at diagnosis, gender, primary tumor location, tumor
histopathology, TNM stage, HPV status, date of recurrence,
last visit and date of death.

Results: Out of 81 patients with HNSCCs 55 (67.9%) were
male and 26 (32.1%) female. HNSCCs were more frequent

Introduction

Oropharyngeal squamous cell carcinoma
(OPSCC) is a multifactorial disease connected
with social habits, particularly tobacco use and al-
cohol consumption, long-established as the prin-
cipal risk factors, both having synergistic effects.

in men (2.11:1) and the majority of the patients (81.7%)
were diagnosed in advanced stages (TNM III and IV). HPV
status was evaluated in nearly half (48.14%) of the pa-
tients and HNSCCs were positive for HPV in 43.6% of the
cases. These were more frequent in patients over 50 years
(76.66%), in men (76.47%) and in oropharyngeal location
(94.1%). HPV-16 type was associated with malignancy in
82.35% of the cases. Disease recurrence was more frequent
in HPV-negative (31.81%) vs HPV-positive cases (29.41%)
and mortality rate was inferior in HPV-positive 33.33% vs
negative (38.09%) tumors (p=0.52).

Conclusions: In Hungary HNSCCs are more frequent in
men than in women. HPV positivity is higher in men vs
women and in oropharyngeal vs laryngeal location. Overall
survival rate was superior in HPV-positive vs HPV-negative
cases. Disease recurrence was more frequent in HPV-nega-
tive vs HPV-positive cases.

Key words: head and neck cancer, human papilloma virus,
oropharyngeal squamous cell carcinoma, recurrence, sur-
vival

The incidence of tobacco and heavy alcohol con-
sumption-related HNSCCs has decreased in US
and worldwide, while OPSCCs show a constant
rise, especially the HPV-related ones. HPV-OPSCC
most commonly arises from the oropharynx, pri-
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marily the base of the tongue and palatine tonsils.
In the US, HPV was estimated to account for 16%
of OSCCs in early 1980s, yet the prevalence in the
most recent studies exceeds 60% [1-3]. The num-
ber of new oropharyngeal cancer cases caused
by HPV will likely exceed the number of cervical
cancer cases by 2020. HPV-positive tumor status
significantly improves survival, is associated with
smaller primary tumors (T stage) but more ad-
vanced nodal stage (N), and more frequent distant
metastases (M) in multiple organs [4,5]. Further-
more, HPV-positive OPSCCs respond much better
to therapy than HPV-negative ones and other head
and neck cancers (5-year disease-specific survival
80 vs 40%) [3,6].

The purpose of this study was to evaluate
the HPV status, the HPV positivity in different
anatomical subsites, gender distribution, surviv-
al and disease free survival in HPV positive and
negative tumors.

Methods

A retrospective search of the National Institute of
Oncology Budapest database was performed to identi-
fy head and neck cancer cases between 2009-2014. In-
cluded were squamous cell carcinomas from the oral
cavity, pharynx (epi-, meso- and hypopharynx) and
larynx. Nasal cavity, maxilla, mandible, other bone,
cheek cutaneous or salivary gland malignancies, and
non-mucosal sites were excluded. Cases were catego-
rized in two groups as follows: the first group was the
oropharyngeal group with cancers from oral cavity and
pharynx, and the second was the laryngeal group (gen-
eral description in Table 1). We selected 81 cases of
malignancies and analysed them in relation to age, age
at diagnosis, gender, primary tumor location, tumor
histopathology, TNM stage, HPV status, pl6 protein
evaluation, date of recurrence, date of death, and last
visit. HPV detection was made on formalin fixed-paraf-
fin embedded material with real time PCR method and
subtypes were evaluated by Linear Array HPV geno-
typing test using controls. In a limited number of cases
(N=7) the HPV detection was made using pl6 protein
evaluation by immunohistochemistry.

Statistics

Statistical analyses were performed using the
MedCalc Software, version 12.5.0.0. Data were labelled
as nominal or quantitative variables. Nominal varia-
bles were characterized by means of frequencies. The
frequencies of nominal variables were compared with
chi-square test. Qualitative dichotomous data were
used to follow the relation between variables, and null
hypothesis (HO) was accepted or refused according to
p value. If p<0.05 we accepted the alternative hypothe-

Table 1. General description of the analysed groups

Parameters Patients, N %
Age groups
(years)
<40 6 74
41- 50 13 16.04
51- 60 23 28.39
61-70 24 29.62
71- 80 12 14.81
>80 3 3.7
Gender
Female 26 32.1
Male 55 67.9
Location
Oropharynx 63 77.8
Larynx 18 22.2
TNM stage
I 5 83
I 6 10.0
1101 18 30.0
v 31 51.7
HPV positive
Yes 17 43,6
No 22 56.4
Recurrence
Yes 30 37.0
No 51 63.0

sis (H1). Survival analysis was made by Kaplan-Meier
method with log-rank test, considering tumor specific
mortality, non-tumor specific mortality and patients
alive. Tumor specific mortality was defined as the time
interval between diagnosis and tumor related fatal
event, and the non-tumor related deaths were censored.
We used status codes 1- for deceased cases and O- for
alive patients. Disease free survival (DFS) was defined
as the time interval between successful treatment
and disease recurrence. Recurrence was evaluated in
months between diagnosis/treatment and evidence of
disease evolution. We assessed overall survival rates
with 95% confidence intervals at 1, 2, 5 years, median/
range survival, hazard ratio (HR) for risk of death using
the Mantel-Cox test.

Results

Gender and age groups distribution

Of 81 patients 55 were male (67.9%) and 26 female
(32.1%). HPV status was evaluated in 39 (43.6%) pa-
tients (9 female;23.1% and 30 male;76.9%). Tum-
ors were HPV positive in 4 women and 13 men. Of
13 patients < 50 years we found 5 HPV-positive cas-
es (38.46%) and of 26 cases in the > 50 years age
group we found 12 (46.15%) HPV-positive tumors.
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Table 2. HPV type evaluation in oropharynx and
larynx

HPV type Patients
N %
Negative 22 564
11 1 2.6
16 14 35.9
73 2 5.1
Location

The locations of head and neck squamous cell
carcinomas were as follows: 18 (22.2%) in the lar-
ynx and 63 (77.8%) in the oropharynx.

TNM stage

The advanced stages (TNM III and IV) rep-
resented 81.7% of assessed cases, while in 18.3%
the disease was localized (TNM stage I, II). In
25.92% of the cases the disease stage could not
be assessed because patients were diagnosed and
treated in non specialized centers, without a clear
initial stage assessment.

Histopathological diagnosis

Histopathological results were not available
for 4 patients. Seventy-two (93.5%) had squamous
cell carcinoma and 5 (6.5%) other types.

HPV positivity

HPV status was evaluated in nearly half
(48.14%) of the patients and 43.6% had HPV-pos-
itive disease (Table 2). HPV-16 type was associat-
ed with malignancy in 82.35% of the cases. These
were more frequent in patients over 50 years of
age (76.66%), in men (76.47%) and in oropharyn-
geal location (94.1%).

HPV positivity was noticed in 5.9% of la-
ryngeal and 94.1% of oropharyngeal cancers.
(p=0.0001) Also, HPV positivity was noticed in
76.47% (N=13) of men and 23.52% (N=4) of wom-
en (p=0.000).

P16 protein was evaluated in 7 out of 39
cases. All of them were positive in men and oro-
pharyngeal location.

Recurrence

Thirty patients (37%) developed recurrence
and 51 (63%) did not. The median survival in case
of recurrence was 66.9 months (range 41.7-92.2)
and 90.5 months (range 65.8-115.1) in patients
without recurrence. We registered 5 recurrences
in HPV-positive tumors (29.41%) and 7 in HPV-
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Figure 1. Overall survival in Head & Neck squamous
cell carcinomas.

negative cancers (31.8%). The median time to re-
currence was 17.5 months (range 0-118), and the
median time to last visit for those without recur-
rence was 27.0 months (range 3-158).

Survival

End-of-study survival was evaluated in Jan-
uary 2015. Thirty patients (37%) had died and 51
(63%) were alive with stable disease. Six (7.4%)
patients died from causes other than malignan-
cy, 24 (29.6%) died of disease, and 51 (63%) were
disease-free. The estimated median overall sur-
vival was 90.7 months (range 72.6-108.8). Over-
all survival rate at one year was 90.9% (95%CI :
87.9-93.9), at 2 years 79.6% (95%CI: 75.6-83.0),
and at 5 years 63.7% (95%CI: 57.7-69.7). Median
disease-specific survival was 98.9 months (range
79.9-117.8). Disease specific survival rate at one
year was 93.0% (95%CI : 90.0-96.0), at 2 years
85.3% (95%CI: 81.3-89.3), and at 5 years 67.7%
(95%CI : 61.7-73.7) (Figure 1).

Of the 24 deceased patients 6 (25%) were fe-
male and 18 (75%) male. As for disease-specific
survival in relation to gender 26.1% of women
and 34.6% of men died of cancer (p= 0.16, HR-1.89,
95%CI : 0.83-4.30) The estimated median surviv-
al in women was 97.1 months and 93.04 months
in men (p=0.25). In women the overall survival
rate at one year was 95.7% (95%CI: 91.7-99.7), at
2 years 91.1% (95%CI: 85.1-97.1), and at 5 years
78.7% (95%CI: 69.7-87.7). In men overall survival
rate at one year was 91.8% (95%CI: 87.8-95.8), at
2 years 79.8% (95%CI: 73.8-85.8), and at 5 years
62.8% (95%CI: 55.8-68.9).

In younger patients (<50 years), overall sur-
vival was 90.9% (95%CI: 82.3-99.6), at 1 year
75.8% (95%CI: 60.2-91.4 at 2 years), while the
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Figure 2. Overall survival in Head & Neck squamous
cell carcinomas according to age groups.

highest mortality was registered in the 61-70 year
age group (30%) (p=0.15; Figure 2).

There were 8 (33.3%) laryngeal and 16 oro-
pharyngeal (66.7%) tumor specific deaths. Half
(50%) of 16 cases with laryngeal cancer patients
died. In oropharyngeal disease location 27.1% out
of 59 patients died (HR-0.80, 95%CI: 0.33-1.94, p=
0.64) (Figure 3). The estimated median survival
was 92.1 months (range 64.4-119.8) for larynx and
105.5 months (range 81.1-129.8) for oropharynx.
In larynx the overall survival rate at one year
was 100.0% (95%CT: 98.7-100.0), at 2 years 87.5%
(95%CI: 79.5-95.5), and at 5 years 66.1% (95%CT:
54.1-78.1). In oropharynx the overall survival
rate at one year was 90.9% (95%CI: 87.9-93.9), at
2 years 84.8% (95%CI: 79.8-89.8), and at 5 years
68.3% (95%CI: 61.3-75.3). Mortality in relation
to HPV was 38.09% in HPV-negative cases and
33.33% in HPV-positive cases (p=0.52).

Twenty-seven patients had disease recurrence,
and 10 (37%) of them died. Out of 48 patients with-
out recurrence 14 (29.2%) died of causes other than
cancer (Figure 4). The estimated median survival
in recurrent cases was 66.9 months (range 41.7-
92.2) and 90.5 months (range 65.8-115.1) for those
without recurrence (p=0.15). Overall survival rate
in cases with recurrence at one year was 87.4%
(95%CI: 87.33-87.40), at 2 years 64.7% (95%CI:
64.59- 64.81), and at 5 years 55.5% (95%CI: 55.38-
55.62). Overall survival rate in cases without
recurrence at one year was 91.1% (95%CI: 87.1-
95.1), at 2 years 85.8% (95%CI: 80.5-90.8), and at 5
years 69.4% (95%CI: 62.4-76.4).

Recurrence was more frequent in HPV-nega-
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Figure 3. Disease-specific survival in Head & Neck
squamous cell carcinomas according to primary tumor
location (p=0.64).
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Figure 4. Tumor specific survival in relation to recur-
rence in Head and Neck squamous cell carcinomas.

tive cases (75 vs 50% HPV-positive) but without
statistically significant difference (p=0.61).

Discussion

The role of high risk human papillomavi-
ruses (HR-HPV) in the pathogenesis of HNSCCs
was first suspected in 1983 when histopatholog-
ical features consistent with HPV infection were
identified in oral cancers. Since then, strong evi-
dence has confirmed this hypothesis and in 2009
the International Agency for Research on Cancer
recognized HPV16 as a causal agent in a subset of
OPSCCs.

Demographic analysis of our results of the
HPV-positive patients was consistent with find-
ings reported in the literature [3,7].
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Age groups

HPV-positive tumors are described as more
frequent in younger patients [3,7], they lack risk
factors such as smoking and alcohol, a=nd are
more frequent in men than in women [3]. Our
study was realized from a database which did not
contain smoking and alcohol consumption related
data, and, therefore, didn’t confirm these findings.

HPV transmission is primarily by sexual
contact and men are more likely than women to
have an oral HPV infection because the female
genital mucosa has a higher HPV viral load.
Younger age of sexual debut, promiscuous sex-
ual habits and increase in the number of sexual
partners contribute to a rise in oral/oropharyn-
geal HPV exposures [8]. Of our patients, 67.9%
were male and 32.1% female; 13 (76.46%) men
and 4 (23.52%) women had HPV-positive tum-
ors (p=0.0006). This finding is in agreement with
recent studies estimating the prevalence of oral
HPV in a healthy population in North America,
which showed a higher HPV prevalence in men
than in women [9-11]. Analysis by sex did not
show any significant differences in HPV DNA
prevalence, even though men have 2-fold higher
incidence of HNSCCs than women.

Location

The European Commission funded a glob-
al study which estimated HPV DNA prevalence
in HNSCCs. The reported incidence was 45.8%
for oropharynx, 22.1% for larynx (including hy-
popharynx), and 24.2% for oral cavity [8]. In our
study HPV positivity wasn't evaluated in half of
the patients, and this may have influenced our
results. The European Commission’s evaluation
of oral cavity and oropharynx together (70.0%)
stands for our oropharyngeal location group, in
which we included the hypopharynx too. This
fact might explain why laryngeal carcinomas
have higher HPV positivity. Many studies have
shown that HPV-positive OPSCC are predomi-
nantly located in the tonsillar complex and base
of the tongue [7,13,15]. Our results differ from the
multinational study conducted by Mehanna et al.
[1] in which they found 72.2% HPV positivity be-
tween 2005 and 2009. Another possible explana-
tion might be the high incidence of smoking and
alcohol consumption and bad oral hygiene-relat-
ed tumors which show high incidence in our re-
gion [14]. In the past 20 years, growing evidence
for the involvement of HPV in HNSCCs has been
collected [1-3], especially in developed coun-
tries, where smoking cessation and educational
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programs helped reduce the OPSCCs incidence
[15,16]. However we identified the same results
for HPV incidence in OPSCCs in an Italian study,
in which the overall incidence of oral HPV was
25.3%, independent of the sampling procedures
(biopsy or brushing) [8,17], which coincides with
25.39% for oropharyngeal location in our study.
Another study performed by Strojan et al. in Slo-
venia found 20% HPV associated oropharyngeal
cancers between 2007-2008 and a 32% positivity
between 2011-2012 [18].

TNM stage

TNM description was found in 60 cases which
were distributed in early stage (stage I and II,
18.3%) and locally advanced tumors (stage III
and IV, 81.7%). In the literature [4,5] we found
descriptions about T4 HPV-positive tumors, more
likely associated with bilateral and/or contralater-
al disease (stage III and IV) compared to smaller
tumors. Although they represent advanced stage,
HPV-positive OPSCCs have a better response to
therapy and longer overall survival [16]. An epide-
miological evaluation found HPV-positive OPSCC
to associate more likely with small primary tum-
ors and more extensive nodal disease [7].

HPV positivity

In HPV-positive OPSCCs, HPV16 accounted for
90% [3]. HPV DNA was present in 45 histopatho-
logical samples (88.2%). Twenty-seven (52.9%) of
them hosted 1 or more HR HPV genotypes [19]. A
non-significant increased overall HPV DNA prev-
alence in men compared with women was noted
in OPSCC.

Despite presentation with advanced nodal
disease, survival was improved in patients with
HPV-positive OPSCCs compared with patients
with HPV-negative OPSCCs, due to lack of p53
mutation [20]. HPV-positive OPSCCs are less like-
ly to develop second primaries than those with
HPV-negative OPSCCs [7].

P16 protein - surrogate marker for oncogenicity

In HPV-driven HNSCCs it is widely known
that approximately 80% of cancers are related
to HPV16 and HPV18 (high risk subtypes) in all
sites, particularly in the oropharynx. The viral
transcriptional activity is clinically evaluated by a
cell surrogate marker- pl6INK4a protein- which
proves the carcinogenic activity of the virus. The
gold standard test to elucidate the oncogenic role
of HPV in the tumor is based on E6/E7 mRNA
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techniques, but pl16INK4a's immunohistochemi-
cal detection association with HPV DNA detection
is also validated to identify oncogenetically active
HPV infection [21]. In our center only 7 from 39
cases were evaluated by this method, all the posi-
tive results being confirmed in oropharyngeal lo-
cation in men.

The growing evidence of HPV involvement
in OPSCCs emphasizes the potential benefit of
HPV16 and HPV18 targeting prophylactic vac-
cines in oropharyngeal location in both sexes
[22,23].

Disease recurrence

After primary therapy 37% of the patients re-
curred. The estimated median survival in case of
recurrence was 66.9 months and 90.5 months for
those without evolution of the disease (p=0.15).
Overall, recurrence rates were lower in patients
with HPV-positive OPSCCs than in patients with
HPV-negative OPSCCs [7].

Survival

Twenty-four (29.6%) patients died of cancer,
and 51 (63%) were alive at the end of the study.
The estimated median survival - 90.7 months -
is an interesting finding. With 81% of patients in
disease stage III and IV this survival is considered
a good result.

Tumor-specific survival related to gender
(26.1% in women vs 34.6% in men) did not show
significant difference (HR-1.89, 95%CI 0.83-4.30, p=
0.16) and the estimated median survival in women
was longer (97.1 vs 93.04 months, p = 0.25).

Tumor-specific survival showed no differenc-
es according to the different primary tumor loca-
tions (HR-0.80, 95%CI 0.33-1.94) and the estimat-
ed median survival in oropharyngeal primary was
longer (105.5 vs 92.1 months for larynx p= 0.64).
The higher HPV prevalence at this site could ex-
plain the better prognosis of HPV-driven cancers.

The estimated median survival in case of re-
currence was 66.9 months and 90.5 months for
those without recurrence (p=0.15).

Our study may be affected by the inherent
drowbacks of a retrospective study, by the limited
number of patients and the low HPV evaluation

rate.

The growing incidence of HPV-driven HN-
SCCs should encourage researches for more in-
tensive studies and evaluation of this cancer type,
despite the region’s anatomical diversity. Future
optimal therapeutic approaches will be based on
the understanding the molecular mechanisms,
and prophylactic vaccination in adolescent girls
and boys may have a cardinal role in reducing the
incidence of this disease.

This is the first study to describe and charac-
terize a Central European region’s epidemiology,
HPV prevalence in HNSCCs and survival of this
rarely evaluated location. Our results from a 5
years’ selected material with relatively low num-
ber of cases confirm the worldwide distribution
and pattern of HPV-positive head and neck squa-
mous cell carcinomas.

Conclusions

1. HNSCCs were more frequent in men (67.9%)
than in women (32.1%).

2. The vast majority of patients were diagnosed
at an advanced TNM stage (III and IV).

3. HPV status was evaluated in half of the pa-
tients.

4. HPV positivity was higher in men (76.41%) vs
women (23.53%) and in oropharyngeal vs laryn-
geal location.

5. HPV16 showed the most frequent association
(82.35%) with malignancy:.

6. Disease-specific survival rate was superior in
oropharynx vs larynx.

7. Overall survival rate in HPV-positive vs
HPV-negative cases was superior, but without sta-
tistical significance.

8. Disease recurrence was more frequent in
HPV-negative vs HPV-positive cases, but without
statistical significance.
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