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Abstract

Introduction: The aims of this study were to determine
patterns of outcome and prognostic factors in human papilloma
virus positive oropharyngeal squamous cell carcinoma
(OPSCCH+) treated primarily with radical radiotherapy.

Materials and methods: We identified 54 patients at a tertiary
hospital in South Australia who received treatment with curative
intent for OPSCC+ with radical radiotherapy + chemotherapy or
cetuximab from 1St January, 2010 to 31st March, 2017. We
explored the effect of patient, tumour and radiotherapy factors
on treatment outcomes. The primary endpoint was overall
survival and the secondary endpoint was disease-free survival.

Results: The median age was 59, with most patients being
male (82%). The majority had advanced disease (89% stage
1V). The median follow-up was 22.5 months. The one-year and
two-year overall survival and disease-free survival rates were
89% and 79% and 77% and 68% respectively. Active smoking
during radiotherapy was associated with trends to shortened
overall survival (p=0.084) and reduced time to recurrence
(p>0.1). However, there was no statistically significant
relationship between any other patient, tumour or treatment
factors and disease-free or overall survival.

Discussion: Despite advanced stage at presentation,
radiotherapy + concurrent systemic therapy results in favorable
outcomes for OPSCC+. Active smoking during radiotherapy
may compromise overall survival. We strongly recommend
smoking cessation prior to commencing radiotherapy for
OPSCC+. In addition, we note that smokers involved in de-
intensification trials may be at increased risk of poor outcomes.
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Introduction

The overall incidence of oropharyngeal squamous cell carcinoma
(OPSCQ) is increasing despite a progressive decline in tobacco use, a
well-known risk factor [1-4]. In fact, this trend is occurring in the
context of decreasing incidence of all other head and neck cancers [5]
due to the increasing incidence of human papilloma virus (HPV)
positive OPSCC (OPSCC+) [1,2,6,7]. OPSCC+ is a growing epidemic,
with over 70% of OPSCC cases thought to be HPV-related [8,9].
OPSCCH+ is associated with changing sexual behaviours, resulting in
shifting demographics of OPSCC patients who are more likely to be
younger, Caucasian and from developed countries [1,10-12].

OPSCC+ is increasingly recognized as a biological and clinical
entity distinct from OPSCC- [3]. There are fundamental differences in
terms of genetics, risk factors, natural history and treatment response
[13]. HPV is the most common sexually transmitted infection, but
most subtypes do not cause clinical disease. A small proportion of
subtypes, particularly p16 and p18, may be persistent and oncogenic,
causing OPSCC+. OPSCC+ is associated with wild-type p53, down-
regulation of pRb, and up-regulation of pl6, whereas OPSCC- is
associated with increased p53 mutations, up-regulation of pRb and
decreased pl6 levels [4]. Immunohistochemistry for pl6 is currently
used as a reliable surrogate marker for HPV, although other markers
are also being investigated [9,14].

The number of oral sexual partners is a risk factor for OPSCC+, but
not OPSCC- [3,15]. In contrast, heavy tobacco and alcohol use are risk
factors for OPSCC-, but not OPSCC+ [3]. OPSCC+ typically presents
as a smaller primary tumor but with more advanced lymph node
disease, resulting in higher stage [16,17]. A growing body of literature
demonstrates that survival in OPSCC+ is significantly better compared
to OPSCC- [18-27]. For example, a cancer registry review in the
United States determined the median survival in OPSCC+ patients to
be 131 months, compared with 20 months in OPSCC- patients [2].

Recommendations from international best practice guidelines
include either surgery or radiotherapy for early stage disease [28,29].
Locally advanced disease is generally approached with multimodality
treatment, with surgery plus postoperative adjuvant therapy
(radiotherapy with or without chemotherapy) or radical radiotherapy
in combination with systemic therapy [28,29]. The purpose of this
retrospective review was to examine outcomes and prognostic factors
for OPSCC+ patients treated non-surgically with curative intent at our
institution.

Materials and Methods

We studied patients at a tertiary hospital in South Australia who
received treatment for OPSCC+ with radical radiotherapy. Patients
managed with surgical resection were excluded. We explored the effect
of patient, tumour and radiotherapy factors on treatment outcomes.
The primary endpoint was overall survival and the secondary endpoint
was disease-free survival.

Departmental databases and medical records were reviewed from
1%t January 2010 to 31 March 2017. 54 patients were identified as
suitable for the study. Patient data collected included age, gender,
smoking history and alcohol history. Disease-related data collected
were tumour stage (American Joint Committee on Cancer 7th edition)
and tumour differentiation. Treatment data collected were

=
SciTechnol
-t

All articles published in Journal of Clinical & Experimental Oncology are the property of SciTechnol and is protected by
copyright laws. Copyright © 2018, SciTechnol, All Rights Reserved.



Citation:  Lu H, Chen A, lankov I, Min M, Gowda R, et al. (2018) Patterns of Outcome in Human Papilloma Virus Positive Oropharyngeal Squamous Cell
Carcinoma Treated Primarily with Radical Radiotherapy. J Clin Exp Oncol 7:6.

doi: 10.4172/2324-9110.1000232

radiotherapy dose, radiotherapy fractionation and systemic therapy
agent [30].

Qverall survival

Estimates of disease-free survival and overall survival were Aclhe smoling = Ho - Yes
calculated using the Kaplan-Meier method for each covariate of R
interest. The two groups were compared using the log-rank test. We
developed two proportional hazard Cox regression models, one with LT
time to death as the dependent variable and one with time to
recurrence as the dependent variable.

Survival probability

Results 1 p=o0084

Table 1 summarises the patient, tumour and treatment factors.
Consistent with the known demographics of OPSCC+, most patients e e - S
were male (82%), either current smokers (32%) or ex-smokers (44%), Number at risk
and actively consuming alcohol (70%). The median age was 59. '

72 0T8 84 90 D8

In terms of tumour characteristics, the majority had advanced
disease (89% stage IV) with moderately (37%) or poorly differentiated
(50%) histology.

Time to recurmence (months)

Figure 3: Influence of active smoking during radiotherapy on
All patients were treated with radiotherapy, either 66Gy in 30 overall survival.

fractions (70%) or 70Gy in 35 fractions (30%), most with concurrent

systemic therapy (91%), predominantly cisplatin or cetuximab.

Cox proportional hazards modelling with response variable time to
death and regressor smoking status estimated that patients who
actively smoked during radiotherapy had a monthly hazard rate 2.57
times higher than patients who did not smoke (p=0.095). However,
owmlsva possibly due to the small sample size, using the Cox proportional
| hazards model with response variable time to recurrence and regressor
smoking status, the influence of active smoking on time to recurrence
was not statistically significant (p>0.1). History of smoking (patients
who were active or reformed smokers) trended towards shortened
overall survival, but again this was not statistically significant (p>0.1).
There was no association between history of smoking and time to
recurrence (Figure 4). Data analysis did not reveal evidence that
smoking status is confounded with any known risk factor for higher
e S MR ML mortality or recurrence rate.

The median follow-up was 22.5 months. The one-year and two-year
overall survival rates were 89% and 79%, respectively (Figure 1).

Survival pradabilty

Time (o recurrence (moriths)

Number at risk

Figure 1: Overall survival.

Disease-free survival

History of smoking —— Ne = - Yes

The one-year and the two-year disease-free survival rates were 77% w00 —
and 68%, respectively (Figure 2).

Disease-free survival
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Figure 2: Disease-free survival.
gur Figure 4: Influence of history of smoking on disease-free survival.

Median survival was not reached. Sites of distant metastases
included lung, bone, liver and brain. Active smoking during
radiotherapy was associated with a trend to shortened overall survival
(p=0.084) (Figure 3).

No other patient, tumour or treatment factors had a statistically
significant influence on disease-free survival or overall survival.
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Discussion

This retrospective, single centre review confirmed favourable
outcomes for generally advanced stage OPSCC+ patients treated non-
surgically. Although the small sample size limited the strength of our
findings regarding prognostic factors, there was a strong trend to worse
survival for current smokers, but no other statistically significant
patient, tumour or treatment factors.

Radical chemo-radiotherapy is associated with significant acute and
chronic morbidity [31]. Adverse effects include the need for
gastrostomy tube placement, dysphagia, aspiration, mucositis,
xerostomia and dysgeusia [32,33]. This is even more pertinent to
OPSCCH+, as patients are generally younger and therefore likely to
survive longer with late effects. Although it is now well understood
that OPSCC+ has a better prognosis and response to treatment
compared to OPSCC-, treatment currently remains the same [4,34].
Given the treatment morbidity and the relatively good prognosis of
OPSCCH+, there is debate regarding the potential for treatment de-
intensification [35]. Evidence for modified regimens remains limited,
but there are numerous current and planned clinical trials investigating
treatment de-intensification [36-38]. Currently, modified treatment for
OPSCC+ is limited to these clinical trials [5,39]. In the clinical setting,
HPYV testing is used as a strong and independent prognostic indicator
for OPSCC+, but is not yet used to guide treatment [18].

De-intensified treatment could potentially be offered to patients
with favorable prognostic factors, who would need to be distinguished
from patients at high risk of disease progression. Treatment options
include minimally-invasive surgery, reducing radiation dosage,
reducing radiation treatment volumes, altered radiation fractionation,
alternative chemotherapy agents and omission of chemotherapy [39].

There are several factors that may contribute to poor outcomes in
smokers with OPSCC+ receiving radical radiotherapy. The biological
behaviour of OPSCC+ may be altered by smoking, promoting tumour
progression and leading to decreased response to therapy [15,18].
Smoking can reduce the oxygen carrying capacity of blood and can
contribute to a hypoxic tumour micro-environment, which is thought
to cause hypoxia-induced radiation resistance [40-42]. Smoking can
increase the risk of developing secondary malignancies such as lung
and oesophageal cancer. Patients who continue to smoke during
radiotherapy may be at increased risk of mucosal toxicities [43,44]
which may in turn affect treatment compliance and long term
oncological outcome.

Conclusion

Several strategies may be used to support patients with smoking
cessation. It should be recognised that smoking is a chronic addiction-
driven condition that can be treated with medical intervention. We
suggest that clinicians make smoking cessation a key component and
should begin with education and counselling, which we recommend
commencing at the first consultation. This may be augmented with
behavioural and pharmacological therapy. The clinician may also
involve the primary carrier and a drug and alcohol unit in treatment.
Finally, reformed patients should be reviewed periodically as smoking
relapse rates are up to 50% at one year [45]. The routine follow-up
consultations that OPSCC+ patients attend provide ideal opportunities
to encourage and reinforce smoking cessation. Nurse-managed
smoking cessation programs for head and neck cancers have shown
positive results and these could be integrated into treatment programs
[46].

Characteristic n (%)
Gender

Male 44 (81.5%)
Female 10 (18.5%)
Age

Range 38-82
Median 59
Smoking

Current smoker

17 (31.5%)

Ex-smoker

24 (44.4%)

Non-smoker

13 (24.1%)

Alcohol history

Current alcohol consumption

38 (70.4%)

Previous alcohol consumption 7 (13.0%)
Never consumed alcohol 9 (16.7%)
Tumour stage

Stage | 1(1.9%)
Stage Il 0 (0%)
Stage IlI 5(9.3%)
Stage IV 48 (88.9%)

Tumour differentiation

Well differentiated

3 (5.6%)

Moderately differentiated 20 (37.0%)
Poorly differentiated 27 (50%)
Unknown 4 (7.4%)

Radiotherapy dose

66Gy in 30 fractions

38 (70.4%)

70Gy in 35 fractions

16 (29.6%)

Chemotherapy

Yes 49 (90.7%)
Cisplatin 34 (63.0%)
Carboplatin 1(1.9%)
Cetuximab 11 (20.4%)
Unknown 3 (5.6%)
No 5(9.3%)

Table 1: Patient, tumor and treatment characteristics.
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Study Limitations

This study was conducted at a recognised centre of excellence for
the treatment of head and neck cancer with initial referrals directed
primarily to the Department of Otorhinolaryngology and Head and
Neck Surgery. Therefore, our hospital may treat more cases of OPSCC
+ surgically than other centres. As such, fewer cases are primarily
treated with radical radiotherapy and therefore our cohort may be
biased towards those with advanced loco-regional disease and multiple
comorbidities precluding them from surgical treatment.

Although this data set was collected over a seven year period, we
acknowledge that the sample size was relatively small, with
heterogenous radiation and systemic treatment practices. However,
this reflects ‘real-world’ variations in patient treatment. The follow-up
time was also relatively short and patient outcomes will need to be
monitored over a longer period to strengthen the conclusions.

Given our findings, we strongly recommend smoking cessation
prior to commencing radiotherapy for OPSCC+. In addition, we note
that smokers involved in de-intensification trials may be at increased
risk of poor outcomes.
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