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Introduction: Recognizing the prognostic power differentiating HPV-associated oropharyngeal squamous
cell cancer (OPSCC) from OPSCC with other causes, the UICC Cancer Staging Manual 8th edition realizes
significant changes from the 7th edition. Purpose of this study was to evaluate the differences of
prognostic impact between the 7th and the latest edition of TNM Classification as well as to examine risk

KeyWOde-'_ factors like extranodal extension (ENE) and lymph node ratio (LNR) for HPV-mediated OPSCC.
;’;‘)\l\;‘ staging Material and methods: The study includes 255 patients with OPSCC and initial diagnosis between 2008

and 2015. HPV status was determined according to p16 immunohistochemistry (IHC) and all patients
were classified as defined by 7th and 8th edition of UICC. Prognostic influence of ENE and LNR was
analyzed for patients with HPV-mediated OPSCC.
Results: 41.2% of the OPSCC were p16-positive. Implementation of the 8th edition of the UICC lead to a
better differentiation between the respective stages. Regarding HPV-positive OPSCC, Kaplan-Meier sur-
vival curves showed a significantly better overall survival (OS) for patients with a LNR <10% as well as for
patients with negative ENE status (p = 0.004, p = 0.008).
Conclusion: 8th edition of UICC achieves to differentiate properly between the UICC stages. However, the
staging rule of ignoring ENE in HPV-mediated OPSCC should be further analyzed. Moreover LNR might be
a possible additional prognostic factor — especially regarding HPV-positive tumors.

© 2019 Elsevier Ltd, BASO ~ The Association for Cancer Surgery, and the European Society of Surgical

Oncology. All rights reserved.
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Introduction

Recognizing the prognostic power differentiating HPV-
associated oropharyngeal squamous cell cancer (OPSCC) from
OPSCC with other causes, the UICC Cancer Staging Manual 8th
edition realizes significant changes from the 7th edition and dis-
tinguishes two different types of OPSCC [2—4]. Significant work has
been performed to refine TNM stage and prognostic groups of
OPSCC according to HPV status [5—7]. The 7th edition failed to
differentiate properly between UICC stages [7—9], reducing the
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predictive feature of any specific stage [4]. The significantly better
local-regional control and survival after therapy of patients with
HPV-mediated OPSCC was not adequately taken into account
[1,6,9].

The prognostic factor of extranodal extension (ENE) has been
integrated in 8th edition staging system for HPV-negative tumors
(N3b category) as several studies had shown that ENE leads to a
significantly worse survival in HPV-negative OPSCC and represents
one of the most important predictors of regional recurrence and
distant metastases [10]. However, numerous studies failed to
confirm this prognostic importance of ENE in HPV-positive tumors
[5,10,12]. A factor that is not integrated in the TNM staging is the
prognostic value of the lymph node ratio (LNR). Several studies
evaluated LNR as potential prognostic factor for risk stratification in
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head and neck cancer (HNSCC) [11,13,14]. However, the prognostic
impact of LNR in HPV- positive OPSCC has not been analyzed suf-
ficiently so far. Purpose of this study was to evaluate the differences
of prognostic impact between the 7th and the 8th edition of TNM
Classification as well as to investigate risk factors such as ENE and
LNR for HPV-mediated OPSCC.

Materials and methods

This retrospective study includes all patients with initial diag-
nosis of OPSCC between 01.01.2008 and 31.12.2015. Suitable pa-
tients were identified by International Classification of Diseases for
Oncology (€01, C05.1, C05.2, C05.8, C05.9, C09.0-C09.9, C10.0—10.9,
C14.0, C14.8). We furthermore verified all cases and collected
anonymous data by studying the patient files including histopa-
thology reports, doctor's reports, anesthesia protocols, operation
reports and imaging. Exclusion criteria were prior treatment of
HNSCC, recurrent tumors, insufficient tumor samples and lack of
complete follow-up. Patients that quit the follow-up program and
for which no survival data could be provided by cancer registry
were excluded from survival analyses. OPSCC have been treated by
surgery alone, surgery combined with adjuvant radiation/chemo-
radiation, primary radiation/chemoradiation or induction chemo-
therapy followed by radiation/chemoradiation. To evaluate history
of cigarette smoking we included data on current or ever con-
sumption as well as total smoking exposure measured by pack
years (py: 0; <20; >20). Alcoholic consumption was according to
the documented amount grouped as none, moderate, high or un-
known. Regarding analysis of ENE and LNR, only patients with
primary surgery and neck dissection were included. ENE was
determined by histopathology reports. For LNR analysis a minimum
of 10 lymph nodes had to be dissected and we excluded patients
with pNO (LNR = 0) as well as patients with pN3 neck metastases
for which a conglomerate of lymph node metastases could not be
excluded at any certainty. All analysis of LNR were performed with
a cut off value of low and high LNR, <10 and > 10% (in following also
referred to as LNR 1) [11,14]. Additionally we examined a cut off
value of 13.6% as it represented our median LNR (in following also
referred to as LNR 2). Pathological and clinical staging of OPSCC was
done using the 7th edition of UICC TNM Classification (2010). In a
second step all carcinomas were reclassified according to the 8th
edition (2017). Immunohistochemistry (IHC) of the tumor sup-
pressor protein p16 (cyclin-dependent kinase 2 A) is recommended
as surrogate marker for HPV-mediated carcinogenesis [4,15—17]
and was therefore performed using formalin-fixed, paraffin-
embedded tumor specimens and a mouse monoclonal antibody
(anti-p16™*4?) to determine the HPV status. P16-IHC was classified
positive on condition of strong and diffuse nuclear and cyto-
plasmatic staining in 70% or more of the tumor cells [18]. To detect
pl16-expression we used the CINtec p16-Histology kit (Roche Di-
agnostics, Mannheim, Germany). Tissue samples were provided by
the tissue bank of the University Medical Center Mainz in accor-
dance with the regulations of the tissue biobank and the approval
of the ethics committee of University Medical Center Mainz [No.
837.360.16 (10679)].

Statistical analysis

Statistical analysis was carried out using SPSS Statistics for
Windows, Version 25.0 (NY: IBM Corp., 2017). Two-sided statistical
tests and a p-value less than 0.05 were regarded significant. Chi-
square-test was used to compare HPV-positive and HPV-negative
patients regarding demographic and clinicopathological parame-
ters as well as tumor localization and furthermore to compare the
distribution of patients among UICC categories according to the 7th

vs. 8th edition of UICC classification. Chi-square test and fisher's
exact test were used to analyze ENE-positive and ENE-negative
patients. Kaplan-Meier estimates were carried out with 95% con-
fidence intervals (95% CI) for overall survival (OS) which was
measured from the date of initial histo-pathological diagnosis to
the death of the patient or the time the patient was lost to follow-
up. The significance was tested using the log-rank test. Mann-
Whitney test was used as non-parametric test to analyze if HPV-
status affects the absolute number of lymph nodes dissected. Po-
tential prognostic variables for OS were evaluated by Kaplan-Meier
estimates as well as Cox regression model using univariate and
multivariate analysis (95% CI) to estimate hazard ratio (HR).

Results

255 patients with OPSCC met inclusion criteria with a majority
of male patients (n= 178, 69.8%). Table 1 gives an overview of
relevant descriptive data of the study population, risk factors and
UICC classification of the 7th and 8th edition in relation to HPV
status.

The median and mean age was 61 + 9.6 years. In 41.2% of the
cases (n = 105) p16-IHC was positive. With 32.9% the tonsils were
the most frequent tumor localization (Table 2).

The majority of patients were smokers (84.6%) and most of them
were classified in the highest category of >20 py (71.4%) (Table 1).In
the majority of cases the patients’ alcohol consumption was clas-
sified as moderate (25.1%) or high (36.1%). 60% of the patients were
treated with primary surgery. Referring to the 7th edition, the
majority of patients were staged UICC IVA (52.5%) followed by UICC
Il (16.5%). After reclassification according to the 8th edition, most
of the patients present with stage I (27.5%) followed by stage IVA
(20.4%).

HPV and 8th edition of UICC

For the period under consideration the prevalence of HPV-
mediated tumors showed a trend of steady increase from 21.1% in
2008 to 42.9% in 2011 and up to 55.3% in 2015 (p = 0.089). OPSCC of
the tonsil were in 65.5% p16-positive (Table 2). While HPV-status
was independent of gender and age, the category of alcohol con-
sumption as well as the patients smoking behavior showed a sig-
nificant association to HPV-status (p <0.001): 77.2% of patients
being classified with “high alcohol consumption” and 72.0% of
patients with a history of smoking of >20 py presented with HPV-
negative OPSCC (Table 1). With exception of grading (p < 0.001), the
histopathological prognostic factors of lymphovascular, vascular or
perineural invasion showed no significant differences in the dis-
tribution between p16-negative and -positive OPSCC.

Fig. 1 illustrates the change of UICC stages I-IV when reclassi-
fying all patients according to 8th edition of the UICC.

After applying the 8th edition the percentage of UICC I increases
from 10.6% to 27.5%. Notably 24 of these patients were staged UICC
IV before. While 134 patients were classified UICC IVA when
applying the 7th edition, only 50 remained stage IVA according to
the current version. However, the percentage of UICC IVB increased
from 1.6% to 9.4% as the prognostic impact of ENE is now integrated
in TNM classification for HPV negative tumors. HPV status was
associated with 7th edition UICC stage (p = 0.005) and particularly
of 8th edition UICC stage (p < 0.001) (Table 1): HPV-positive tumors
are classified in the lower UICC stages I or II if the 8th edition is
applied. According to 7th edition 81.5% of the tumors being clas-
sified UICC I were p16-negative. Applying the 8th edition 70.0% of
OPSCC with UICC stage I are now p16-positive (Table 1).

Fig. 2 presents the Kaplan-Meier survival curves according to
7th (A) and 8th (B) edition of the UICC respectively (p <0.001).
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Table 1
Overview of study population in relation to HPV status.
HPV negative HPV positive p-value Total
150 58.8% 105 41.2% n=255
Gender male 106 59.6% 72 40.4% 0.720 178
female 44 57.1% 33 42.9% 77
Age >60 years 81 60.9% 52 39.1% 0.481 132
<60 years 69 56.6% 53 43.4% 123
Alcoholic consumption none 20 58.8% 14 41.2% <0.001 34
moderate 30 46.9% 34 53.1% 64
high 71 77.2% 21 22.8% 92
unknown 29 45.3% 35 54.7% 64
Smoking no 7 19.4% 29 80.6% <0.001 36
yes 138 69.7% 60 30.3% 198
Smoking categories 0 7 19.4% 29 80.6% <0.001 36
<20 py 9 64.3% 5 35.7% 14
>20 py 90 72.0% 35 28.0% 125
Primary surgery no 64 62.7% 38 37.3% 0.299 102
yes 86 56.2% 67 43.8% 153
LNR 1 <=10% 19 50.0% 19 50.0% 1.000 38
>10% 22 50.0% 22 50.0% 44
LNR 2 <= Median 20 48.8% 21 51.2% 1.000 41
> Median 21 51.2% 20 48.8% 41
ENE no 24 53.3% 21 46.6% 0.153 45
yes 19 38.0% 31 62.0% 50
UICC 7th edition I 22 81.5% 5 18.5% 0.005 27
Il 15 71.4% 6 28.6% 21
il 22 52.4% 20 47.6% 42
IVA 67 50.0% 67 50.0% 134
IVB 3 75.0% 1 25.0% 4
\Ye 21 77.8% 6 22.2% 27
UICC 8th edition I 21 30.0% 49 70.0% <0.001 70
1l 15 34.1% 29 65.9% 44
111 19 47.5% 21 52.5% 40
IVA 50 100.0% 0 0.0% 50
IVB 24 100.0% 0 0.0% 24
IvC 21 77.8% 6 22.2% 27
Grading 1 2 66.7% 1 33.3% 0.001 3
2 103 68.2% 48 31.8% 151
3 39 43.3% 51 56.7% 90
py: pack years, LNR: lymph node ratio, ENE: extranodal extension.
Table 2
Localization of oropharyngeal primary tumors and HPV status.
Total (n) HPV
p16- (n) p16+ (n)
Localization Tonsilla palatina 32.9% (84) 34.5% (29) 65.5% (55)
Base of the tongue 22.7% (58) 51.7% (30) 48.3% (28)
Palatum molle/uvula 11.8% (30) 90% (27) 10% (3)
Posterior pharyngeal wall 3.9% (10) 100% (10) 0% (0)
Vallecula/lingual epiglottis 2.4% (6) 66.7% (4) 33.3%(2)
Glossotonsillar fold 1.2% (3) 100% (3) 0% (0)
Oropharynx not otherwise specified 25.1% (64) 73.4% (47) 26.6% (17)
total 100% (255) 58.8% (150) 41.2% (105)

Chi%(6) = 48.619, p < 0.001.

Median follow-up was 33.9 months. Regarding the 8th edition the
intention of a better discrimination between the four different
stages is confirmed.

Analyzing variables with potential prognostic impact in OPSCC,
patients with HPV-mediated tumors, age <60 years (trend), more
moderate alcoholic consumption, non-smokers and patients with a
history of <20 py showed significantly better OS rates (p < 0.001,
p=0.068, p <0.001, p=0.003, p=0.004). In addition to that, pa-
tients with a LNR <10% (LNR1), LNR <13.6% (LNR 2) and patients
with negative ENE status had significantly better OS rates
(p=0.006, p=0.002, p=0.004). The 5-year OS of HPV-associated
OPSCC was 70.4% compared to 42.8% in HPV-negative tumors

(p<0.001) (Table 3).

Primary surgery resulted in a better 5-year-OS (66.7% vs. 32.4%,
p <0.001) — however, lower T levels got preferred primary surgical
treatment (Table 3). Comparing 7th and 8th edition, 8th edition
UICC stage IV had a significantly worse overall survival rate (30.4%
vs. 45.4%, p = 0.014), reflecting the worse prognostic effect of ENE
as well as the down-staging of HPV-positive tumors.

When analyzing the subgroup of HPV-positive OPSCC, lower
category of alcoholic consumption, primary surgery, LNR <10%, LNR
<13.6% and negative ENE status resulted in a significant better OS
(p=0.001, p<0.001, p=0.003, p=0.002, p = 0.008). No significant
differences were found between smokers and non-smokers
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Fig. 1. Illustration of the change of UICC stages I-IV reclassified according to 8th edition of the UICC.

(p=0.154) and between the different categories of smoking
(p=0.081). All data concerning OS of p16 positive OPSCC is pre-
sented in the supplementary.

Variables with possible prognostic potential were further
analyzed and evaluated by multivariate analysis using Cox’ pro-
portional hazards regression. HPV status, age and primary surgery
were found as independent predictors for OS in patients with
OPSCC (p =0.025, p=0.001 and p <0.001) (Table 3). Cox multi-
variate analysis of OS furthermore confirmed age and primary
surgery as independent predictors in HPV-mediated tumors
(p=0.017 and p =0.018). These results need to be interpreted
carefully as all T1 tumors but only 9.1% of T4 tumors have been
treated surgically. Furthermore we analyzed the prognostic impact
of ENE, LNR 1, grouped T-status (1/2 vs 3/4) as well as N-status in a
multivariate analysis including all p16-positive cases. As a conse-
quence of the inclusion criteria the remaining number of cases was
too small with only a few death events (e.g. only one death in the
group p16 positive and ENE negative). As consequence ENE and
LNR did not reach significance in multivariate analysis (p = 0.929,
HR:1.05; p =0.915, HR 2.25).

Extranodal extension

A total number of 95 patients met inclusion criteria for analysis
of ENE and 52.6% of them were ENE-positive. Regarding patients
with ENE a median of 17 +11.9 lymph nodes were dissected
compared to a median of 19+ 10.8 lymph nodes for patients
without ENE. The cases with positive ENE were not significantly
different distributed between p16-positive and p16-negative tu-
mors (59.6% vs. 44.2%, p = 0.153). Higher rates of ENE were seen in
patients with positive smoking status (75.0% vs. 44.3%, p = 0.050).

To evaluate the prognostic impact of ENE in HPV-positive pa-
tients we analyzed OS (Fig. 3A). Remarkably Kaplan-Meier survival
estimates demonstrate a significantly better OS in p16-positive
OPSCC without ENE (ENE-positive: OS=92.9%, ENE-negative:
0S =68.0%, p=10.008).

Lymph node ratio

Regarding analysis of LNR firstly we examined all patients
treated with primary surgery and uni- or bilateral neck dissection
(138 patients). The absolute number of positive lymph nodes
showed a significant difference between p16-positive and p16-
negative OPSCC in Mann-Whitney-test (p =0.010) with a higher
number of positive lymph nodes in p16-positive tumors (mean 3.68
vs. 2.24 and median 2.00 vs. 1.00 lymph node metastases). For the
following statistical analysis only patients with a minimum of 10
lymph nodes dissected were included: A median of 22 lymph nodes
were dissected (mean 23.66) - with a median of 3 and a mean of
4.33 metastases. The median LNR was 13.6%. 46.34% of the patients
presented with a LNR <10% and 53.66% with a LNR >10% and this
distribution was similar in HPV-positive and HPV-negative OPSCC.
Kaplan-Meier survival estimates including HPV-positive and
—negative tumors demonstrated a significant better OS for patients
with a LNR <10% compared to patients with a LNR >10% (p = 0.006)
as well as a significant better OS for patients with a LNR < 13.6%
compared to patients with a LNR> 13.6% (p=0.002). LNR was
further analyzed by examining HPV-mediated and HPV-negative
tumors. In the subgroup of HPV-positive OPSCC, patients with a
LNR <10% as well as patients with a LNR <13.6% presented with a
significantly better OS (p = 0.004, p = 0.003) (Fig. 3B). Remarkably
in HPV-negative OPSCC, there was no significant difference in the
OS between patients with a LNR <10% and a LNR >10% (p = 0.116)
or between patients with a LNR<13.6% and a LNR>13.6%
(p=0.054).

Discussion
HPV and UICC 8th edition

Our data confirmed that HPV-positive OPSCC showed a signifi-
cantly improved 5-year OS of 70.4% compared to 42.8% in patients
with HPV-negative tumors. Applying the 8th edition 70% of OPSCC
with UICC stage I are now p16 positive tumors, keeping in mind
that a large proportion of these cases has been classified advanced
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Fig. 2. Kaplan-Meier 5-year survival estimates according to 7th (A) and 8th (B) edition of the UICC

0S = overall survival.

stage before (Fig. 1). This is in concordance with recent results of
Gronhoj et al. demonstrating a better OS of approximately 30% for
HPV-mediated OPSCC [19]. Furthermore our results are concordant
with the aim of 8th edition to better differentiate between the four
UICC stages. In a large multicentric study of the International
Collaboration on Oropharyngeal Cancer Network for Staging (ICON-
S), which served to develop and validate TNM criteria for the 8th
edition, only 2% of the HPV-positive patients and 2% of the HPV-
negative patients were treated with primary surgery [7]. In our

opinion it is therefore important to evaluate the changes of the 8th
edition in a patient cohort with 57.3% of HPV-negative and 63.8% of
HPV-positive patients being treated with primary surgery.

In fact the prognostic down-staging of HPV-OPSCC anticipates
evidence based international recommendations and standards in
therapy of OPSCC [9]. The applied treatment strategies for the
management of OPSCC are traditionally diverse and the choice
between primarily surgical and non-surgical approaches is often
dependent on regional preference [9]. Due to favorable outcomes
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Table 3
Prognostic impact on overall survival (all patients).

N Survival (univariate)

Multivariate
Analysis (Cox)

Univariate Analysis (Cox)

2-year OS (%) 5-year OS (%) p-value HR p-value HR p-value
HPV negative 133 57.3 42.8 <0.001 0.379 <0.001 0.560 0.025
positive 90 85.6 70.4
Gender male 154 67.2 50.4 0.344 0.807 0.335 0.940 0.793
female 69 724 60.7
Age >60 115 61.3 47.8 0.068 0.693 0.069 0.487 0.001
<60 108 76.9 59.7
Alcoholic consumption none 31 77.4 69.9 <0.001 0.965 0.931 0.695 0.398
moderate 61 77.0 67.5 0.950 0.883 0.658 0.271
high 81 56.2 28.5 2.879 <0.001 1.720 0.101
unknown 50 73.7 69.0
Smoking no 33 84.8 78.3 0.003 3.068 0.004 2.008 0.883
yes 171 63.4 46.5
Smoking categories 0 33 84.8 78.3 0.004 0.329 0.006
<20 py 13 53.8 26.9 1.523 0.268
>20 py 109 63.9 47.7
LNR 1 <= 10% 36 88.9 83.7 0.006 0.314 0.010
>10% 38 60.3 50.1
LNR 2 <= Median 38 89.5 84.5 0.002 0.279 0.004
> Median 36 58.1 475
ENE no 45 88.9 85.0 0.004 0.310 0.006
yes 39 59.0 51.8
Primary surgery no 85 51.2 32.4 <0.001 0.354 <0.001 0.377 <0.001
yes 138 79.6 66.7
Primary surgery T1 no 0 - - - - —
yes 54 833 70.3
Primary surgery T2 no 13 53.8 46.2 0.050 0.414 0.058
yes 50 84.0 724
Primary surgery T3 no 22 54.5 26.2 0.094 0.534 0.100
yes 29 64.6 48.4
Primary surgery T4 no 50 49.5 313 0.089 0.209 0.124
yes 5 80.0 80.0
uUICC 1 7th 24 91.5 73.7 0.633 1.278 0.639
8th 60 933 83.3
uUICC I 7th 19 78.9 63.2 0.707 1.191 0.709
8th 40 85.0 65.3
UICC 1l 7th 38 75.4 67.6 0.190 0.624 0.202
8th 35 67.4 47.2
uICC IV 7th 142 61.9 454 0.014 0.655 0.015
8th 88 45.0 30.4
UICC 7th edition I 24 91.5 73.7 0.009 0.336 0.546 0.548 0.010 0.127 0.046
Il 19 78.9 63.2
11 38 754 67.6
v 142 61.9 454
UICC 8th edition I 60 933 833 <0.001 0.151 0.311 0.581 <0.001 <0.001 0.048
Il 40 85.0 65.3
Il 35 67.4 47.2
v 88 45.0 304

py: pack years, LNR: lymph node ratio, ENE: extranodal extension.

after combined chemo-radiation in HPV-associated OPSCC [18] and
a lack of evidence for the benefit of surgery, the management with
ablative surgery has been already questioned [20]. In the National
Comprehensive Cancer Network (NCCN) Guidelines (2.2018
version; June 20, 2018), the prognostic factors HPV-status as well as
ENE are now incorporated in the treatment algorithms but there is
currently no evidence that the new staging criteria published in the
8th edition should drive clinical decision-making. Thus, the treat-
ment algorithms are almost identical. The results of upcoming
research studies or ongoing trials such as the EORTC 1420 phase III
study [21] will have to reveal the extent to which single radio-
therapy instead of primary surgery for small OPSCC, reduced ra-
diation dosages, radiotherapy alone instead of chemoradiation, less
invasive surgical methods, or immunotherapy may lead to de-
escalation in the treatment of p16-positive OPSCC.

Lymph node ratio

Our results of univariate analysis of LNR showed that a LNR of
<10% leads to significant better OS in patients with HPV-mediated
OPSCC and analysis with a cut-off value of 13.6% as our median LNR
showed comparable results. However, LNR <10% as well as LNR
<13.6% did not serve as predictor of better OS for HPV-negative
OPSCC. Our results of LNR analysis are contrary to the current
system of N-classification of p16-positive OPSCC. In primarily sur-
gically treated HPV-positive OPSCC it is the number of affected
lymph nodes (cut-off pN1/pN2 > 5) that has a decisive prognostic
influence determining the pN-category of 8th edition [5]. Taking
LNR into account as a relevant prognostic factor, a minimum
number of 40 lymph nodes had to be resected to achieve LNR <10%
in a patient with e.g. 5 lymph node metastases. As Jacobi et al. and
Kuenzel et al. already discussed critically LNR represents a valuable
prognostic parameter for OPSCC and it should be interpreted in its
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Fig. 3. Prognostic impact of extranodal extension (A) and lymph node ratio (B) in patients with HPV-associated oropharyngeal cancer

ENE = extranodal extension; OS = overall survival; HPV: human papilloma virus.

full context [11,14]. As recommended in the latest TNM edition we
tried to standardize the extent of neck dissection retrospectively in
so far that only patients with a minimum of 10 lymph nodes
dissected met inclusion criteria of LNR analysis. However, LNR is
dependent on several factors such as surgical techniques, selective
vs. radical procedure, uni-vs. bilateral neck dissection, histopatho-
logical examination with rate of detected metastases as well as
general institutional standards [11,14,22—25]. A formula that con-
tains both the LNR and the lymph node yield (“LNR™Y") as it is
discussed by Jacobi et al. could improve interpretation of LNR [14].

Nevertheless, LNR and its cut-off value of 10% seems to represent a
valuable prognostic factor in HPV-mediated OPSCC and its prog-
nostic importance should be analyzed in further prospective in-
vestigations to generate the necessary evidence.

Extranodal extension

It is predominantly the prognostic factor of HPV-status that has
been analyzed by recent studies which investigated the application
of the 8th edition of UICC [9,26]. Therefore we focused on
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evaluating the prognostic impact of ENE for p16-positive OPSCC. As
positive ENE leads to a distinct up-staging in HPV-negative OPSCC
we analyzed Kaplan-Meier survival estimates to examine if ENE is
really completely negligible in HPV-positive tumors. The presence
of ENE (52.6.%) was in concordance with rates reported in previous
studies (59.2%, 52% and 43.5% respectively) [27—29]. Kaplan-Meier
estimates could demonstrate a significantly worse OS of patients
with ENE and HPV-mediated tumors (p = 0.008). This is concordant
to An et al. that analyzed the prognostic value of ENE in 1043 pa-
tients with HPV-associated OPSCC and demonstrated that positive
ENE showed an inferior OS (3-year OS: 89.3% vs. 93.6%, p=0.01)
[28]. They furthermore stated that not the presence of >5 lymph
nodes but positive ENE was significantly associated with worse OS
on multivariate Cox regression (p < 0.05) [28]. Further subdivision
of pathological proven ENE into several categories — such as
microscopic (<0.2cm beyond the lymph-node capsule) versus
macroscopic ENE (>0.2 cm beyond the lymph-node capsule) and
soft-tissue metastases — is also a matter of debate [4]. However, the
rationale in the revised TNM classification is that microscopic and
macroscopic ENE is considered as ENE-positive for its definition.

Summary

The 8th edition of the UICC staging system achieves better dif-
ferentiation between the respective UICC stages improving the
predictive feature of any specific stage. However, HPV-status re-
mains without any consequence for decision making so far.
Whether ENE is completely negligible in HPV-positive OPSCC has to
be scrutinized. Furthermore, the stratification algorithm of the
pathological N-classification of p16-positive OPSCC is at least
debatable taking into account the prognostic value of LNR. In-
vestigations in large prospective trials are required to generate
valid evidence clarifying the prognostic impact of ENE and LNR in
HPV-positive tumors.
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