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Abstract

Background: The purpose of this study was to determine the relevance of traditional adverse Clinicopathological factors
in predicting outcomes in patients with Human Papilloma Virus (HPV) associated or pharyngeal carcinoma (OPC).

Methods: A retrospective chart review was undertaken of 107 patients with AJCC 7th edition Stage Il or IV HPV associated
OPC who were treated with curative intent surgery +/- adjuvant therapy from 2006 - 2015.

Results: With a median follow up duration of 2.9 years, the 2 year and 5 year OS and RFS estimates was 79.4% and 62.2%
and 82.9% and 70.7% respectively. The recurrence rate was 21.5%. Factors which were significant for OS on multivariate
analyses was age adjusted Charleston comorbidity index, pT stage and number of involved lymph nodes.

Conclusion: Some conventional adverse risk factors may be less relevant in the setting of HPV associated OPC.
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Background

Theoptimalmanagementforlocallyadvancedorpharyngeal
cancer is variable, with multiple treatment options available
[1]. Although no high level randomized comparisons exist
between surgical and non-surgical approaches, outcomes are
equivalent from some retrospective data [2-4]. Concurrent
chemoradiation (CRT) has been the more common approach
due to concerns regarding morbidity of open surgery [5,6,]
however with the evolution of surgical techniques to less
morbid transpolar approaches primary surgery with adjuvant
therapy (if indicated) is gaining favour [7-9].

Failure post-surgery for head and neck cancer is high in
patients with adverse risk factors [10]. Adjuvant radiotherapy
has long been an integral component in the management
of head and neck cancer, in an effort to improve outcomes.
Risk factors typically accepted as indications for adjuvant
radiotherapy include T3 or T4 primary, N2 or N3 nodal
involvement, extracapsular extension (ECE), positive
margins, lymphvascular invasion (LVI), perineural invasion
(PNI), and nodal disease in levels IV or V with an oral cavity
or oropharyngeal primary [11]. The additional benefit of
concurrent chemotherapy to adjuvant radiotherapy has been

established from 2 large randomized trials. The definition of
high risk and inclusion criteria differed between the trials but
pooled data showed an overall survival benefit for patients
with extracapsular extension (ECE) and positive margins
managed with CRT, which were risk factors common to both
trials. Studies addressing prognostic factors and optimal
adjuvant management strategies have typically included all
subsites in the head and neck, and predate the identification
of Human Papilloma Virus (HPV) as a significant prognostic
factor in orpharyngeal carcinoma [12,13].
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HPV is a well-established risk factor in the development
of orpharyngeal carcinoma, with increasing incidence in the
Western world [14,15]. HPV associated OPC differs from
smoking related tumours in both demographic characteristics
as well as treatment outcomes. Patients with HPV associated
OPC are generally younger, more likely to have never smoked
and display a significantly improved response to treatment
and overall survival, irrespective of treatment modality [16-
18]. Although there is not yet any difference in treatment
approaches based on HPV status, de-intensification
treatment strategies are actively being explored in an effort
to reduce acute and late treatment related morbidity in this
group of patients [19]. These strategies include using reduced
radiation dose, less toxic chemotherapy schedules and less
invasive surgical approaches.

The changes to the 8th edition AJCC staging system is
an acknowledgement of the biological differences in OPC
stratified by HPV status [20]. A distinct pathological staging
now exists which differs from HPV negative OPC, which further
calls into question the significance of traditional adverse
pathological factors in directing adjuvant management. We
therefore undertook a retrospective study to evaluate the
prognostic impact of traditional risk factors on the outcomes
of patients with locally advanced HPV associated OPC
managed with primary surgery +/- adjuvant therapy.

Methodology

A retrospective review was performed of all patients with
HPV positive OPC who were surgically treated with curative
intent between January 2006 and December 2015. The initial
list of all patients with Stage IlI-IVB squamous cell carcinoma
of the or pharynx who were managed with curative intent
was generated from the Alberta Cancer Registry and included
647 patients. Of these 245 patients were managed with
curative intent surgery +/- adjuvant therapy. After excluding 26
patients with HPV negative status, 105 with an unknown status
and a further 7 patients who did not have full pathological data
recorded a final list of 107 patients was generated.

HPV status was determined by p16immuno histochemistry.
Smoking exposure was recorded by number of pack years.
Smoking status was categorized as never smoker (less than
1 pack year smoking exposure), former smoker (smoking
cessation was more than 1 year from diagnosis), and current
smoker. Comorbidities was assessed using the age adjusted
Charleston comorbidity index [21]. All patients had CT or
PET-CT of the neck and chest to exclude metastatic disease
prior to surgical resection of the primary tumor and unilateral
or bilateral neck dissections. The specific type of surgical
procedure open or transoral and subsites of tumor within the
or pharynx was not uniformly recorded. Pathological staging
was recorded as per the 7th edition AJCC staging system.
Adjuvant radiotherapy was delivered by an IMRT approach
to a dose of 6000cGy in 30 daily fractions. Local standard
practice was to routinely offer concurrent chemotherapy
for positive margins and ECE. The addition of chemotherapy
to radiotherapy for other factors was individualized by
patient risk profile and physician preference. Platinum-based
chemotherapy schedules were utilized, when indicated.

Patient demographic and clinical characteristics,
pathological data and treatment outcomes were recorded
and summarized. Overall survival (OS) and recurrence free
survival (RFS) was calculated for various Clinicopathological
variables from date of diagnosis to death or recurrence.
Survival estimates were obtained using the Kaplan-Meier
analysis and compared using the log-rank test. Multivariate
analysis was performed by the Cox proportional hazards
regression analysis for Clinicopathological factors found to be
significant on univariate analyses. A p value of less than 0.05
was considered significant. Analyses were performed using
MedCalc for Windows, version 16.8.4 (MedCalc Software,
Ostend, Belgium).

Ethics approval was obtained prior to initiating this study
through the Human Research Ethics Board of Alberta — Cancer
Committee (ETH #26196).

Results

Patient demographics and treatment characteristics
Patient demographics and treatment parameters s
summarized in Table 1. One hundred and seven patients
were analyzed with a median follow-up duration of 2.9 years.
Of the 16.8% who received no adjuvant therapy at all, half
were due to patient declining further management, and the
remainder was due to either patient demise prior to adjuvant
management or being too unfit for further management.

There were 23 recurrences (21.5%) with a median time to
recurrence of 2.39 years. Locoregional failure was identified
in 10 patients (43.5%), distant failure in 7 (30.4%) and both
locoregional and distant failure in 6 (26.1%) patients. Of the 23
patients who recurred, 5 (21.7%) were not offered adjuvant
treatment. Adjuvant chemo radiation was received by 10
patients (43.5%) and radiotherapy by 7 patients (30.4%).

Table 1: Demographic and Treatment Parameters

Demographic and Treatment Parameters Number (%)

N=107
Mean Age (years) 59 (41-75)
Sex Male 93 (86.9)
Female 14 (13.1)
Age Adjusted Charleston 4 (2-7)

Co-Morbidity Index (Median)
Smoking Status Never (115 (32.7)

Former 142 (40.3)

Current 95 (27.0)

Median Smoking Exposure (pack years) 113 (0-111)
Smoking Exposure (pack years) <20 63 (58.9)
>20 44 (41.1)
Adjuvant Treatment Chemoradiotherapy 48 (44.9)
Radiotherapy alone 41 (38.3)
None 18 (16.8)
Concurrent chemotherapy Carboplatin |14 (29.2)
Cisplatin 33 (68.8)
Recurrences 23 (21.5)
Sites of Recurrence Locoregional |10 (43.5)
Distant 7 (30.4)
Locoregional + Distant 6 (26.1)
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Table 2: Pathological factors

Pathological Factors Number (%)
N=107
AJCC 7 Stage 1 15 (14)
IVA 81 (75.7)
IVB 11 (10.3)
AJCC 8 Stage I 53 (49.5)
I 41 (38.3)
Il 13 (12.2)
pT stage (AJCC 7) T1 29 (27.1)
T2 40 (37.4)
T3 24 (22.4)
T4a 12 (11.2)
T4b 2 (1.9)
pT stage (AJCC 8) T1 29 (27.1)
T2 40 (37.4)
T3 24 (22.4)
T4 14 (13.1)
pN stage (AJCC 7) NO 6 (5.6)
N1 16 (15)
N2a 18 (16.8)
N2b 33 (30.8)
N2c 25 (23.4)
N3 9 (8.4)
pN stage (AJCC8) NO 6 (5.6)
(£ 4 nodes) N1 72 (67.3)
(> 4 nodes) N2 29 (27.1)
Margin Status Involved 15 (14)
Uninvolved 92 (86)
PNI Yes 28 (26.2)
No 79 (73.8)
I Yes 41 (38.3)
No 66 (61.7)
ECE Yes 39 (36.6)
No 68 (63.4)
Grade | 1 (0.9)
1 42 (39.3)
Il 64 (59.8)

Pathological Data

Table 2 shows distribution of pathological data. Staged
by AJCC 7th edition, 75.7% of patients were staged as IVA,
but when reclassified by AJCC 8 staging almost half were
restaged as stage |. Sixty seven percent of patients with
nodal involvement had less than 4 nodes involved (pN1 by
AJCC 8th edition staging). The presence of involved surgical
margins, PNI, LVI and ECE was 14%, 26.2%, 38.3% and 36.6%
respectively. Grade 3 was the commonest grade identified in
59.8% of patients.

Patients who were classified as pN2 by 8th edition AJCC
staging had higher rates of involved margins (27.6% vs 9.7%),
PNI (41.4% vs 18.1%), LVI (62.1% vs 30.6%), ECE (72.4 vs
25%) than those with pN1 stage however the highest rate of
PNI (50%) and grade 3 tumor status (66.7%) was in the pNO
group. The prevalence of PNI and LVI increased as T stage
increased: 10.3%, 17.5%, 41.7% and 57.1% and 31%, 32.5%,
50% and 50% respectively for T stage T1 to T4 [Table 3].

Survival Outcomes and Prognostic Variables

The 2 year and 5 year OS and RFS estimates for the whole
study cohort was 79.4% and 62.2% and 82.9% and 70.7%
respectively (Figures 1 and Figure 2).

Table 4 depicts the Univariate analysis performed on a
variety of demographic, clinical and pathological factors to
assess their impact on overall and recurrence free survival.
The age adjusted Charleston co-morbidity index, 8th edition
AJCC stage groupings, pT stage, number of involved lymph
nodes characterized by the 8th edition AJCC pN stage, PNI,
ECE and smoking exposure of > 20 pack years was found
to be prognostic for overall survival. Factors found to be
prognostic for recurrence free survival was 8th edition AJCC
stage groupings, pT stage, number of involved lymph nodes
characterized by the 8th edition AJCC pN stage, the presence
of involved margins, LVI, ECE and smoking exposure of > 20
pack years.

Significant factors included in the multivariate analyses
for overall survival was age adjusted Charleston comorbidity
index, pT stage and pN stage by the 8th edition AJCC staging,
PNI, LVI and smoking exposure of more than 20 pack years
with only age adjusted Charleston co-morbidity index, pT
stage and smoking exposure of > 20 pack years remaining
significant. For multivariate analyses for factors affecting
recurrence free survival the AJCC 8th edition pT and pN stage,
involved margins, LVI, ECE and and smoking exposure of more
than 20 pack years were included with pT stage, involved
margin status and smoking exposure of > 20 pack years
remaining significant [Table 5]. The AJCC stage groupings and
7th edition pT stage were considered duplicate factors and
not included in the multivariate analysis.

Discussion
The optimal management for HPV associated
oropharyngeal cancer is under investigation. HPV has

emerged as a significant prognostic factor in oropharyngeal
cancer, with excellent response to treatment and survival
outcomes but this was not adequately reflected by the 7th
edition TNM staging system [22-25]. In an effort to address
this, the newest 8th edition staging manual has assigned a
distinct staging system for HPV associated OPC based on
prognostic data pooled from multi-institutional reviews. For
patients managed with primary surgery neither lymph node
size nor the presence of contralateral nodal involvement
(previously N3 and N2c respectively) was predictive of
survival. The number of pathologically involved lymph nodes
was most prognostic with more than four involved nodes
conferring the worst prognosis. Due to difficulty correlating
nodal prognostic factors from surgical and CRT series, a separate
staging was proposed based on treatment modality [20].

Adjuvant (chemo) radiotherapy post-surgery is standardly
recommended in locally advanced head and neck cancer in an
effort to reduce the high rates of failure [1,12,13]. However,
the improved outcomes with HPV associated OPC has called
into question optimal management of these patients. There
is significant interest in de-escalation strategies aimed at
reducing toxicity while maintaining Oncological outcomes
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Table 3: Prevalence of Risk Factors by T and N category and 8th edition AJCC stage groupings

Smoking > 20 pack

Involved Margins  PNI LvI ECE Grade 3
years
N (%) N (%)
N (%) N (%) N (%) N (%)
Overall Prevalence 15/107 (14) 28/107 (26.2) 41/107 (38.3) 39/107 (36.6) 64/107 (59.8) 44/107 (41.1)
Prevalence by
T stage
T1 5/29 (17.2) 3/29(10.3) 9/29 (31) 8/29 (27.6) 15/29 (51.7) 9/29 (31)
T2 3/40 (7.5) 7/40 (17.5) 13/40 (32.5) 16/40 (35) 26/40 (65) 15/40 (37.5)
T3 3/24 (12.5) 10/24 (41.7) 12/24 (50) 9/24 (37.5) 16/24 (66.7) 13/24 (54.2)
T4 4/14 (28.6) 8/14 (57.1) 7/14 (50) 6/14 (42.9) 7/14 (50) 7/14 (50)
Prevalence by
N Stage
NO 0 3/6 (50) 1/6 (16.7) 0 4/6 (66.7) 3/6 (50)
N1 7/72 (9.7) 13/72 (18.1) 22/72 (30.6) 18/72 (25) 46/72 (63.9) 26/72 (36.1)
N2 (29) 8/29 (27.6) 12/29 (41.4) 18/29 (62.1) 21/29 (72.4) 14/29 (48.3) 15/29 (51.7)
Prevalence by
AJCC Stage
AJCCI 6/53 (11.3) 6/53 (11.3) 13/53 (24.5) 14/53 (26.4) 34/53 (64.2) 15/53 (28.3)
AJCCII 3/41(7.3) 14/41 (34.1) 19/41 (46.3) 14/41 (34.1) 23/41 (56.1) 23/41 (56.1)
AJCCIll 6/13 (46.2) 8/13 (61.5) 9/13 (69.2) 11/13 (84.6) 7/13 (53.8) 6/13 (46.2)
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Figure 1: Kaplan-Meier Estimate of Overall Survival For All Patients
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Table 4: Univariate analysis for risk factors affecting overall and recurrence free survival

Factor Overall Survival
HR (95% Cl)

Age > 60

Gender

Age Adjusted Comorbidity Index (< 4 vs >4) 3.68 (1.37 —9.84)
AJCC 7 stage

AJCC 8 stage Stage | — Ref

Stage Il — 4.58 (2.02 - 10.42)
Stage Ill - 8.72 (2.42 - 31.47)

pT stage (7th edition) pT1 - Ref

pT2 —3.20 (1.28 — 8.00)
pT3—7.57 (2.5 - 23.00)
pT4a—9.22 (2.24 - 37.95)
pT stage (8th edition) pT1 - Ref

pT2 —3.20 (1.28 — 8.00)
pT3—-7.57 (2.50 — 23.00)
pT4 —7.76 (2.06 — 29.30)
pN stage (7th edition)
pN stage (8th edition) pNO — Ref

pN1 - 3.54 (1.48 - 8.50)
pN2 —2.95 (0.46 — 19.00)

Margin Status

PNI 2.87(1.19-6.90)
LVI

ECE 2.80(1.27 -6.22)
Grade

Smoking Status (never vs former vs current)

Smoking 10 pack years

Smoking 20 pack years 3.20(1.49-7.02)
Time from diagnosis to treatment (> 60 days vs < 60 days)
Adjuvant Management

Concurrent chemotherapy schedule

Time to adjuvant management (> 6 weeks vs < 6 weeks)

Recurrence Free Survival

P value HR (95% Cl) P value
NS NS
NS NS
0.0003 NS
NS NS
0.0001 Stage | — Ref <0.0001

Stage Il — 7.73 (3.16 — 18.90)

Stage Il — 14.60 (3.45 — 62.10)
0.006 pT1—Ref 0.002

PT2 - 1.23 (0.46 — 3.27)

pT3—6.16 (1.83 — 20.65)

pT4a —3.66 (0.74 — 18.11)

pT4b —5.21 (0.25 - 106.90)
0.007 pT1 — Ref 0.0008

pT2 - 1.23 (0.46 - 3.27)

pT3 —6.15 (1.83 — 20.65)

pT4 —3.95 (0.90—17.28)
NS NS
0.003 pNO- Ref 0.006

pN1 - 0.63 (0.08 — 4.59)

pN2 —2.27 (0.28 — 18.40)
NS 3.10(0.89-10.73) 0.008
0.004 3.04 (1.15-7.99) 0.005
NS 2.85 (1.21 - 6.69) 0.01
0.006 2.48 (1.05-5.87) 0.02
NS NS
NS NS
NS NS
0.002 2.55(1.10-5.91) 0.02
NS NS
NS NS
NS NS
NS NS

Table 5: Multivariate analyses for risk factors affecting overall and recurrence free survival

Factor

Overall Survival

pT stage (8th edition)

Age Adjusted Comorbidity Index
Smoking 20 pack years
Recurrence Free Survival

pT stage (8th edition)

Margin Status

Smoking 20 pack years

[19]. For HPV associated OPC managed with surgery, this
requires a review of the relevance of pathological prognostic
factors which direct adjuvant management.

The 5 year OS of 62.2% in this study is lower the 76.4%
previously reported in a similarly managed cohort of patients
from this institution [26]. That study, which reported
outcomes for patients managed in an earlier time period
between 1998 and 2009, had preserved tissue reanalyzed
for HPV status. In this study, retrospective pathological
analyses for HPV status was not conducted, and almost

HR (95% Cl)

1.79 (1.20 - 2.66)
3.18 (1.47 - 6.85)
3.48 (1.52 -7.96)

1.73 (1.16 - 2.59)
3.91 (1.55-9.89)
2.79 (1.18 - 6.62)

P value

0.005
0.003
0.003

0.007
0.004
0.02

half the surgically managed patients were excluded due to
unknown HPV status. Patients who did not receive adjuvant
therapy had been excluded from the previous analyses,
whereas the 16.8% of patients who did not receive adjuvant
therapy were included in this review. This difference in study
population may account for some of the survival difference.
Outcomes may also have been affected if a large proportion
of the patients excluded were HPV positive with lower risk
features. Indeed, it appeared that in this study there was a
high prevalence of T3/T4 stage (35.5%), involved margins
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(14%), PNI (26.2%), LVI (38.3%) and recurrence rates (21.5%).
Haughey et al reported a prevalence of T3/T4 stage, involved
margins, PNI, LVI and recurrence rates as 25%, 8%, 12% and
15% and 7% respectively [27]. No additional pathological data
was reported from the previous local publication to compare
risk profiles between both cohorts to further explore potential
reasons for the notable differences in outcome.

Pathological T stage was prognostic for OS and RFS in
this study for both the 7th and 8th edition staging systems,
in keeping with published literature [27,28]. Since the only
change to the T category between the different versions of
the staging system was the combination of T4a and T4b into
as single stage, and this was relevant for only 2 patients,
the similarity in outcomes for T category in both staging
versions was not unexpected. The 7th edition AJCC nodal
classification had no prognostic implication, but the number
of pathologically involved lymph nodes was prognostic for
both OS and RFS on Univariate analysis, reflecting the changes
made to the 8th edition. Similarly, the 8th edition (but not the
7th edition) stage groupings were prognostic for both OS and
RFS on Univariate analysis, validating the new changes to the
staging system.

ECE is considered a high risk factor in head and neck
cancer and its presence is usually an indication for concurrent

systemic chemotherapy [12,13]. However, in HPV associated
OPC, ECE does not seem to have the same prognostic
implication [29-30]. While ECE was prognostic for both OS
and RFS on Univariate analysis, this did not retain significance
on multivariate analyses. The presence of PNl and LVI has also
been reported to portend poorer outcomes in the setting of
HPV associated OPC28,31. On Univariate analysis, PNI was
found to be prognostic for OS and LVI for RFS, but neither
was significant on multivariate analysis. Involved margin
status was prognostic for RFS and remained significant when
controlling for other factors. There was a high correlation
between the pN2 stage and rates of involved margins (27.6%
vs 9.7%), PNI (41.4% vs 18.1%), LVI (62.1% vs 30.6%), ECE
(72.4 vs 25%) than those with pN1 stage. This may explain
why factors that was prognostic for OS (pN stage, AJCC 8th
edition stage, PNI, ECE) and RFS (pN stage, AJCC 8th edition
stage, LVI, ECE) on Univariate analysis lost significance on
multivariate analyses.

Comorbidity in patients with head and neck cancer are
reported to be associated with adverse outcomes due to
factors that influence clinical decision-making regarding
treatment as well as competing causes for death [32,33]. In
this study, higher age-adjusted Charleston comorbidity index
was prognostic for OS but not RFS. The prognostic implication
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of smoking on HPV-associated OPC is also debatable with
some studies, in both surgical and non-surgical series,
reporting the improved outcomes associated with HPV may
be compromised by smoking exposure [28-34]. Ang et al
found a cut off of 10 pack-years to be prognostic in a non-
surgical group [23]. In this study, smoking exposure of more
than 20 pack-years was significant for both OS and RFS on
Univariate analysis and maintained on multivariate analyses,
with no prognostic impact noted for lower smoking exposure.

This study is limited by its retrospective nature and
inherent biases related to patient selection for surgical
management. Specifics regarding type of surgery (open vs
transoral) and subsite of disease within the oropharynx are
lacking. This is a small patient cohort with a limited follow up
time, and all data is derived from a single institution.

Conclusion

The improved outcomes in HPV associated OPC has
prompted a review of prognostic risk factors which may
impact new management strategies. Some risk factors (LVI,
PNI, and ECE) had poorer prognosis on univariate analyses,
but when pooled together on multivariate analyses lost
significance. Traditional risk factors which confer poorer
prognosis in head and neck cancer may be less relevant in
the setting of HPV. This suggests a case for modification
of indications for adjuvant therapy, but caution must be
exercised when de-intensifying treatment as outcomes, while
improved in HPV associated OPC, have been attained with
conventional management. Prospective randomized data is
required prior to any changes in clinical practice.

Conflict of Interest: There are no conflicts of interest
identified.
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